
TO : u'. J. Ould,  Jr., A s r l t k r t  Cenel.2 Co-msel DATE' k 7  15, 1 9 5 ) ~  

FROM : 2. lC0 2umphrie3, Assistant Directaor, Contract Eivision 7 1 '7 1 98 

It i s  requested that you prepare an appropriate modification t o  the 
subject contract to show that the work mder the contract was tend- 

cover expenses incurred in cannectian w i t h  showing 811 exhibit pre- 
?wed by Dr. Harrell, the Project Ieader, which expenses uere not 
incured u n t i l  March 31, 19!&0 The amomt of the total coat for the 
last period of perfornrance un&r the cantract should be reduced fkcm 

nated Q8 Of Dee- 318 1953. &OV%8im 8hoold be iacluded tO 

%,5%052 t o  $235040,C8. 

A 3ec;uest for Corttract Action, d a t e 4  Kay I.&, 19$, from the .Research 
a d  Medicine Divisics, asking for  the above moclification, i s  =closed. 

cc: C. S. shoap 
L o  3. Mach7 
Ed Wegler, w h c l s .  1 and 2 
J e  Nichols= 

Browtarb 



a 



F a m  OR-569 (2/53) REQUEST FO R  CONTRACT ACTION (submit in duplicate) 

Chairman 
Contract Board. 

I 

~ ~ ~ ~ : R e s e a ~ ~ c h  & Medicine Dip. j I ! 
- ~- 

I 
I t  is requested that the Contract Board take the necessary action to process the following described con- 
tract action in accordance with the provisions of Bulletin OR-OSrM-19: 

2. Nature of Action Requested 

0 Selection of New Conaactor and 
Negotiation of Contract. 

WinstonSolem, North CamliPlr 
0 Revim and approval of Contract, Sub- - [7 Other (Explain) 

connact or Purchase Order. 
Number: 
Name: 

3. Nature of Services to be Covered by Conoact 

Construction 0 Architect-Engineer c] Other rJrl 
4. Funding 

I 
Amount to be Obligated by this Conoact Action s Nono 

I 
Source of Funds 

Approved OR0 Financial Plan, Quarter, Fiscal Year 19- 
Project No. or, Activity No. 
Funds [D be Obligated: Allotment No. 

Issuing Office 

(F.Y. 19- Funds) 
Rocwemerit Directive No. Dated 

---L-------___-------------------------------------- 

Concurrence in Funding Statement: (signed) 
Chief, Budget Branch 

1 
I 

5. Project or Activity to be Covered by Contract Action: I 
i 

Location of Work: 
Estimated Cost of Work to be Covered by t h i s  Conaact Action $ 

Schedule Date W a k  co S w t  
Description of Project or Activity: 

Consauction Directive No. 

Estimated Completion Date 

(If more space is rquired use separate sheets and attach hereto:) 

Bulletin OR-O&M-19 

Exhibit 1 



I 

6. Conaact Board Docket 
No. 
(To be assigned by 
Board Secretary) 

r 1 

8. Complete Descripuon of Services to be Furnished by Contractor: 

Washington designated reaearch contract. 

Titlor 
I 

Mitribation and Turnover of Sodim and Pota8rium in Aictlito 
Infectiom. I 

1 

1 

i (If m a e  space 6 required UK separate sheers and attach hertux) 

9. Description of othia changes to be covued by Modiflation: - 

i 
12. Disputer 

Attach a surement summarizing the dispute together witb putinent documents and Background 
Material. 

See Attachment wAn I 
(If more space is required use separate sheets and rnrch herem) 

10. Negotiated Conuaca. (Show why it appears desirable to negotiate new contract or to negotiate 
modification to existing contract) 

I See Attachment "An 

(Lf mae space is required use separate sheeu and attach hereto:) 

11. Contracts, Subcontracts, 01 Purchase Orders Submitted for Review and Approval: (Furnish brief descrip- 

I tion of action in thu space and attach pertinent documents) 

Nom 



Attaahmsnt 'b' 

Contract lo. AT-(40-1)-288 was extended on July 1, 1953, t o r  a period 
of one y o u  w i t h  new funds i n  t h e  amount of $10,000, On December 8, 
1953, we were adr i sed  t h a t  the  RoJeot  Leader, Dr. George T. Harrel l  
had been e lec ted  ban  of  the  U n i n w s i t v  of F lor ida  y b d i o a l  School and 
t h a t  work under the  a m t r r u t  should be terminated as of Daoembor 31, 

l e t t e r  dated December 31, 1953, t o  Mr. Harry 0. Parker, a oopy of t h e  
lottar WM furnished your offloe. The Washington Wfioa authurlaed 
t h e  College t o  Incur expendituraa in rhming an exhib i t  propared by 
Ik. Harrel l .  
of Yrroh. 
fng t h e  orhibit f r  enclord* 

1953. IIo . d d r e d  the  C 0 1 l e ~  Of OW approTil of t h e  t a r r i n a t i a  a 

The expensem, hownr,  were not  laourred until the l a r t  
A oopy of the lo t ter  fraUrrhlngtcnr t o  Ih. H u r o l l  r o g u d -  

The Colloge has submitted an expondl ture  s t a t anen t  lndiorting an . 
unexpended b a l a a m  af 83,576.62 rm DeoQber 31, 1951, 
of the new hmd8 provided -0 r t l l l  hold by tho firunoa Mrirlea.  Tho 
oont rac ta r  h s ~  8ob.d t ted  a aheok t o  the Naanoa Mvlrion t o  rehmd the 
unexpended b a l m  eo. 

U i e ,  #S;OOO 

It i s  raquortsd that the aontraot ba modified t o  indimto tho t e w -  
t l o n  date of December 31, 1955, w i t h  mention of t h e  e x h i b i t  rhoring. 
UUO, funds i n  the mount of $8,576.52 should be withdrawn from the  
oontraat  t o  Ind ica t e  t h e  t o t a l  coe t  f o r  t h e  last period of performance 
t o  be $2,504.98. 
the  prevloue period and $1,425.48 of the neu funds. 

This f i g u r e  i s  made up of $1,061.50 unexpended from 

1 I I l c t l 5  



P 
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UAKE FOREST COLLEOB 
THE WWAN GRAY SCHOOL OF MEDICINE 

W i n s  tonSalem, North Carolina 

April  6, 1 5 4  

U. S. Atomic her= COamissIon 
Oak Ridge Operations 
Oak Ridge, Tennessee 

* 

Subject: Contract No. AT-(&0-1)-288 
OR: JER 

Reference i s  made to your letter t o  u8 dated March 4, 1954, i n  regard 
to termination of the subject COntract. T h e r e  i r  enclosed a 8takvnt  
of r e c e i p k  and expenditures,. by yo-, under t h b  contract fror 
July 1, 1949 t o  June 30, 1953. 
expenditures a8 canpared with contract amounts for the subdect contract 
and contract no. AT-(LO-l)-1638, which s h o w 8  expeniiture8 through March 
32, 195L together with estimated expenditures to June 30, 1954. 

c. ~ 

There i 8  al80 enclosed a report of 

It w i l l  be noted on the statement of receipt8 and expenditures for 
contract No. AT-(&0-1)-288 that the cash balance for Title I at June 3, 
l)s3 -tad to $1,061.50. 
$5,000.00 and we have expended $2,504.98 which leaven a balance on 
hand of $3,576.52. 
travel expense and transportation charge8 for shcning the oxhibit 
i n  Cleveland, Ohio i n  March. 

During the current year we received 

The dirrbur8ement.a shown Include the cost of 

According t o  your iastructionr i n  your letter of March h, 195&, ua 
are enclosing our check i n  the amount of $3,576.52 representing the 
W m c e  on hand for Title 1 of thio aantract. 'Ile tnl8t that th i8  i 8  
i n  accordance with your records. 

Harry 0. Parker 
Cout roller 

Encl. (3) 
C 

0 
P 
T 





lovomber 23, 1953 

Ik, Cearge T. Burell 
Dspu.herrt of I n t e r n a l  Mediain# 

The Bormrn Oray Sahool of Medidno 
w i n r t o d h l e m ,  lorth Carolina 

wab ?arest College 

Dear Doota Harrellr 

We mro pleared t o  receive the  photograph of your p r i t e 4 n n i n g  

or two colored p i n t a .  
Decmber 7, and can piok up the  p r i n t s  a t  t h a t  time, if they w i l l  
be ava l lab le .  
your group and hear of t h e  a t a t u a  of your reaearch projeo t  and your 
immediate plans, 

.*bit 0 O a t f Q 1  t m v m ,  d =auld a p p r e d a h  tOOOipt Of QID. 

1 erpect t o  be In Winston-8alem on Monday, 

I r o u l d  a l r o  l i k e  t o  spend a few home with you rird 

Fith respec t  t o  your expense8 in exhib i t ing  a t  Clewland i n  MU& 
I bel ieve  there need be no npeciflc author iza t ion  f rom this office 
concerning t h e  t r a n r f a  of -0, if t h i r  ma be worked out within 
your prerent budget. 'he  cont rac t  budget i a  taken a8 a general 
guide, r a the r  than  a strict s t i p u l a t i o n  of the allotment of the 
AmCr. 
may be made a t  any time. 
you should aonsul t  t h e  Oak Ridge b p a a t i o n s  Mfiaa md i n d i o a t e  the 
necess i ty  for t h e  changer desired. 

Reasonably d 1  t r m e f e r f i  rithin t h e  several  ca tegor ies  
If f a i r l y  large transfers are required,  

Please l e t  me know whether you w i l l  be ava i lab le  on December 7 ,  and 
if IO, what hours r o u l d  be most oonrsnient f o r  my r l r i t .  

Sincerely yours, 



TO 

F R O M  

SUBJECT 

SEIBOL: 

,'oi;n ?.. Xocre, Director, Ccntract Div;,sion 

* 

Enclosed is an approved proposal f o r  reneual of subject contract 
for one year beginning July 1, 1953. This approval action i s  
covered by Procurement Mrective No. BH-s3-270, dated May s, 1953, 
in the mount of $l0,000.00. 

It i s  requested that an appropriate modification be prepared to re- 
new this contract for a period of one yew beginning Julp 1, 1953, 
and prmlde for payment of $10,000.@0. 

Enclo-wes: 
1. Eequest far Contract Action 
2, Memo fm LeFevrt dtd 5/15/53 
5. L I  fm Harrell dtd b/h/53 
L. ?ropos&l 
5. ?..-3;crt of ZxTencStures 
60 Cy Ltr  fn Harrell dtd 5/22/53 
7. CY L t r  fm &Feme 6~ 5/15/53 
8, Resum 
9 .  Budget 
1G. L t r  fm E z r r e l l  dtd 5/22/53 

CC: C. S. Shmp 
L D o  mHPy 
Ed Wegler ,  u/Encl. 1 
3. Nicholson 
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. I Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate) 

E Selection of New Connactor and 
Negotiation of Conuact. i 

0 &view and approval of Contract, Sub- 
contract or Purchase Oder. 
Nu m b er : 
Name: 

I 

I 

I 3. Nature of Services to be Covered by Connact 

I 4. Fundin8 Amount to be Obligated by this Contract Action i10,OOO 

Source of Funds 

l Approved OR0 Fimncial Plan, Quarter, Fma l  Year 19- 
Project No. or, Activity No. 
Funds to be Obligated: Allotment No. 

hsulng Office Division of Blolom .pd &didno 

(F.Y. 19- Funds) 
Procurement Direcuve N o . W o  Dated Gl5-53 

i Concurrence in Funding Statement: (slgned) 
Chief. Budget Branch 

5. Project or Acuvity to be Covered by Contract Action: 

Location of Work: 
Estimated Cost of Work to be Covered by this Contract Action t 

Schedule: Date Work to Start 
Description of Project or Activity: 

I I 
I 
I 

Construction Directive No. 

Esumated Completion Date ! 

(If inore space is required use separate sheers and attach hereto:) 
1 J 

Bulletin OR-O&M-19 

Exhibit I 



I--- - I No. Date: T i t l e : .  1 

I Board Secretary) 

I 

I 6. Contract Board Docket 7. Requesc Submitt4 AfiAbkp* I , 

- .  . ,  (To be assigned by I 5 - 2 -  - L ..- 3 XES1 11:.2 l?I'?IS1% 

r 1 

I 11. Contracts, Subcontracts. or Purchase Orders Submitted for Review and Approval: (Furnish brief desrip- 
uon of actlon in this space and attach pertinent documenu) 

8. Cornalere Description of Services to be Furnished by Conaactor: 

(If m e  space b required use separate sheets and attach herem.) 

9. Description of other changes to be covered by Modification: i 

1 (If more space is required use separate sheet, and attach heretar) 

10. Negotiated Contracts. (Show why it appears desirable to negotiate new coauact or to negotiate 
modification to existing contract) 

lam 
12. Dispute% 

Attach a statement summvizing the dispute together with pertinent documents and Background I 
Material. 

k.. 



OWITU) ITATC8 ATOMIC W R O Y  COYMIIIIOW 
DIVIBION OF BIOLOQY AND IODICINE 

1A88INQTON, D. C. 
D A n :  ~ I V  1 -> 'Cic' 

IO : Kenneth Kaesohau, Director,  Office of Research m d  Medicine, 
O a k  Ridge Cperations Offioe ' Paul G. LeFevre, hsistant t o  Chief (beearch),  Medical Branoh 6 

SUBJECT: TRANSMITTAL OF RESEABCH PBOPOSAL FOB CONTBACT NEGOTIATION i 

T h i s  letter with  enclaeum, In triplicate, is sent i n  Iccordnnce 
with the procedure described i n  a letter from the General LPllrrger 
to a l l  lBnagers of Operatioas dated January 27, lag. - 

3. t i t l e :  'Distribution and Turnovlbr of Sodium and Potassium 

4. 
in Aouta Infections" 

( NW  omt tract or QC) Iteaew.1 of Coatrrct 1l0. -t I 

5. Bur8tloa - From: July 1, 1953 to June 30, 1954 

6.  ABC Techical sawrvirioa: Medical Branoh 

Aatboritsd by Procmromat Directive No. BM53-270 

IB8Wd $JQ&QQAo 
Activity Ne. asoo 

1. Otbr Cowntm: 

. 



S. Secmrlty Beqoirememta: 

In accordance with the prOViSh8 of Gu-g3 (Revised March, lgso), 
and t h e  Tequirements of the Declmsification Guide, the Division 
of Biology and Medicine b.s determined that the following security 
precautions should be taken in connection with t h e  proposed 
research contract. 

Si- there is ae ren t i i l l y  Lero ohan- that matriotad 
data rill be nquimd or developed, no perrowel reourity 
roquiremntr nhould be imposed. 

io.  Beport.: (x) Reparts are t o  be required = provided for by Memorandum 
Instruction of November 9, 1949, on eubject “Direct 
Research Contract Reports”. 

( special Reports Inatructions are as follows: 

1. 

BiBtrlbWtiOD: 

Addremee: Original (1 enol.) Division Pilo: Yella Copy (w encl.) 
pink Cow p/o  encl.) 

Program Amslyrl8 B r u c b  Pile: mite CODY (w encl.) 

irt Cow (. awl.) 
2nd Cow 01 eacl.) 

Brmch: White Corv (m/o encl.) 

! 
Q I O  e1 .47s7e 
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WAKE FOREST COLLEGE 

THE BOWMAN GRAY SCHOOL OF MEDICINE 

C L ~ A R ~ U C N -  OF W I N S T O N - S A L E M  N O R T H  C A R O L I N A  

INTLCINAL MLClClNC L O N E  7 

MW 22, 1953 

Atomic Energy Comission 
Office of Research and Medicine 
Post Office Box E 
Oak Ridge, Tannomaam - 
Gentlemenr 

Confirming 
Ridgo operations offiuo, we would like t o  8ubmit the followlag m e d  
budget f o r  Title X of our contract AT-(40-1)-288 for the next year 
beginning July 1, 1953. 
included in o u r  propospl of AprU b, 1953. 

(1) Salaries 

phone conversation yesterw uith Mr. Show of the Oak 

This  revised budget will replace the one 

Technician ( m t  selected $2700 
bchnician (Brooks) 2250 -- - 

Electronic En&eer,part-time 300 - 
T o t a l  Salaries $5250 

I80topss 

502 

laso 

1800 bnimals 

Supplle s 

Glassware 
Geiger-kel ler  tuber 200 

300 

Total Supplies 800 

7h1 

C W O 8 b  2E 

d M a l  

Overhead 8% on $9259 

1952-3 unexpended balance 
1953-4 new f b d a  

- 
Tota l  nmiT 

.a* 
$*- 

working budget 
overhead 

12L3 

overhead 7hl  10000 
Z R x r  - 1952-3 unexpended balance 

1953-4 working budget 9259 



-2- 

I belllsle these f igurea  in the revised budget are practical in 1iFr.t Df m u  
expenditures through May 5,  as given to us by categ3ries by the C o n t n l l e r .  
If there i s  any a d d i t i n n a l  infoxmation or arry further changer which we can 
make, please conrnand urn 

Please l e t  me express to you, again, our deep appreciation for the sapport 
of our  research. Uere  it not f o r  these funds, it uauld be intpwsible for 
tu to conduct the experiments. 



0 

I I I I c i ' 2 b  



b 

$2,700. 
2,2500 

300 

C ' Equipment : 

; 200. 
300. 
3 - m  ," -. 

502. - '  

Less unemen ed balance z 

w 



Studies  w i l l  be made of t h e  a l t e r a t i o n s  i n  edema i n  p a t i e n t s  and experimental 
animals with 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. 

! potassium space and t h e  t i s s u e  spaces f o r  these  elements will be determined 
'! in dogs as w e l l  Fn guinea pigs and rabbi t s ,  and t h e  amount o f  sodium i n  

bone rill t e  s tudied  with respect  t o  i t s  cont r ibu t ion  t o  t h e  sodium pool  of  
t h e  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  i n f e c t i o n s  and t n e i r  inf luence 
on t h e  fluid changes ui11 be determined, as w i l l  metabolic f a c t o r s  h i c h  
are i m w h n t ,  coupled w i t h  clinical  s t u d i e s  on various types o f  diseases 
as they influence t h e  f l u i d  balance and t h e  sodium and ootassium spaces. 

Sodium and 

aL- 

J 

c. s. ,Choup 

' I  I I 1 4 2 8  
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WAKE FOREST COLLEGE 

OEPARTULNT OF 

INTERNAL UCOlClNL 

THE B O W M A N  GRAY SCHOOL O F  MEDICINE 

WINSTON- SALEM I NORTH CAROLINA 
Z 9 N C  7 

Atomic Energy Comnission 
Off ice  of Research and Medich 
Post  Off ice  Box E 
Oak Ridge, Tenmssee 

Gentlemen: 
* 

Enclosed you w i l l  f i n d  two carbon c ~ p i e 8  of  t he  proposal for renewal of 
T i t l e  I of our con t rac t  AT-(40-1)-288 which has been folrarded tow 
to the Division of Biologlr and Research i n  lJaahington. 

Me have a l r eady  forwarded t o  you, hnder separate  cover, the p r o p s 8  report 
and s u m m y  of the scope and purpose of  the i nves t iga t ion  along With reprints. 
The report of expenditures thrum& Mosch 31 and pro3ection of the @ s t b a t e d  
expendi tures  t h r m g h  June 30, 1953 w i l l  go forward t o  you under separate  
cover d i r e c t l y  f r o m  the  Controller. 

Please let me express to you t he  deep apprec ia t ion  of all of the people 
cmcerned with t h i s  p r o j e c t  f o r  the very helpfil l  and cooperative a t t i t u d e  
taken by ywr  Dffice in the adminis t ra t ion  of t h i s  project .  
a pleasure  t o  be relieved of t h e  harassment o f  many unnecessary administrative 
d e t a i l s  which has permit ted us t o  place our energy primarily on t h e  s c i e n t i f i c  
a s p e c t s  ~f the project. 

It has been 

I f  t h e r e  are any ad!l t lonal  quest ions about the  pr3gress r e p a r t ,  teprhts, 
surmnary or the proposal f o r  next year  w'hich w can amwer, p lease  do no t  
h e s i t a t e  t o  phme 3r Write US. 

Cordially, 



1 1 1 1 9 3 1  
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3 5250.00 

200.00 





- 
O$ce Memmdzcm UNITED STATES GOVERNMENT 

-L 

TO I 

FROM : 

SUBJECT: 
, 

SYMBOL: 

2. S. 3.:ykrles, G i i e f ,  Contract  C o o d i m t i o n  E r a x i :  

DC :IN 

Fhclosed is an approved prohsal  fo r  extension of  s u b j e c t  contract  
for one year  beginning July 1, 1952, 
covered by Procurement M r e c t i v e  BM-52-262 dated 23, 1952, in 
the  amount of $28,370. 

The cont rac tor  asked f o r  a budget of  $3L,867.80 for the T i t l e e  I, 
I1 and 111 conbined wi th  an avai lab le  balance of $5,628.23 f o r  use 
i n  p a r t i a l l y  funding the new period. Deducting this mount fnm 
the pronosed budget of $34,867.60 leaves a total of $29,239.57 for 
the  new period, as shown on *,e hard m i t t e n  work papers a t tach& 
The note from U i c e  Corley, a l s o  attached, i n d i c a t e s  that Dr. iiardy, 
Washiwton, pro-alsed t'lis c f f i c e  a revised procurerent  d i r e c t i w  f o r  
$869.57 more funds to cover this contract. 

This approval  a c t i o n  is 

Accordingly, it is an appropriate m o 5 f i -  
catfor,  -A extend yea r  ami provide f o r  t h e  

;n L:is :3ntzac; 
actior,. 



I 

MEMO ROUTE SLIP 

INITIALS TO (Name a n d  u n l t )  

0 %  

TO (Name and unit) 



' 1  lr 
m 
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Ofice Memordndzm UNITED STATES GOVERNMENT 

TO : John Yoore, chief, Contract Mvision DATE: June 3 ,  1952 

FROM : Kenneth K[.dsch&u, Ilirector, Office of Research 
and Medicine 

le are i n  receipt of approval fia the W e a l  Branch, Mrision af 
Biology and bdldne ,  for renewal of the abmo contract for m e  mar. 
Procuremnt M n c t i t ,  lo. BH-52-82 in the mmat of $26,370.00, 
protldw for tho new iad. r e d  on the thrcn Ut1.r Ustod amoun- 
t o  #3L,8?0.00 leas $6,500000 of estimated umbligatad b.lePrce. 

Shouprec 

I 

i , r' 

# 



UNITW 8 T A T E l  ATOMIC U(mY C O Y Y 1 8 8 1 ~  
D l V I l l O N  OF BXOLOBY AND M E D I C I N E  

IAllINQTON, D.  C. 
YAV 2 3 '95: 

DATE 
TO Director, O f f i o e  of baearoh and Mediciob 

Office 
?ROY 1 

EUBJICT: TBMBlITT BCll PIOPOBAL FOB CONTBACT N B B O T I A T X O N  

8YlDOL =:JIB 

Medioal Branch 

Thir l e t t e r  w i t h  e n c l o r u r e i ,  i n  t r i p l i c a t e ,  i r  rent  i n  
accordance with the procedure dercribed i n  a l e t t e r  from 
tho General Manager to a11 Managerr of Operationr dated 
January 27, 1949. * 

1. Xm8tltmti00: lhkm Forert Collegm, Bolrnrn Gray Sohool of Medioias 

a. I m V 0 8 t i l a t O k  (I): o-.& 

4, 



- 8 -  

In approring thir oontraot tb. Comnlttoe illdioated tbrt 
support next y o u  r a r l d  bo at a lmer level. 

8 ,  Iocu r l ty  Boqmlromonta: 

I n  rccordrnco with tho provi r ionr  of CAI-93 IRovirod March, 
1950) , and the roquiromrntr of the I h c l r r r i f i c a t i o n  h i d o ,  
the Di r i r ion  of Bio.logy and Medicine hrr dotorminod t h a t  
the  following rocur i ty  firocautionr rhoold bo t d o n  i n  con- 
nect ion with tho propored roror rch  contract .  
Sime then i r  01)8mtialu zero ohanco that r e e t r i o h d  data 
“riy 
Ibntl rhould bo imporrd. 

- p i r e d  or dersloped, no prronnol moomi% roqulre- 

10. Reeort r :  Reportr +re t o  bo required as provided f0.r by - 
Yesorandua I n r t r u c t i o n  of Norembor 9 ,  1949, 
on subject  “Di rec t  Rarearch Contract Reportr”. 

( 1 Special  Reportr  I n r t r u c t i o n r  are  a8 fo l lorr :  

Bacloruroa: a ) “A”  - Proporal ,  dated- 
\ 1 “B” - Not i f i ca t ion  l e t t e r ,  dated 
( ) “c” - Other correrpondonce, 
Ot 1 ‘ID” - P r o c u r u o n t  D i roc t i ro  RUIi2,2R?! 
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In a previous paper the toxicity of P32 has 
been investigated in relation to the content 
of lipotropic factors, protein, fat and phos- 
phate in the diets(1). In a continuation of 
such a study, the effect of varying the supply 
of certain vitamins has now been tested. 
Damage to the bone marrow is a constant 
Occurrence in radiation injury and should be 
of even greater importance after administra- 
tion of radioactive compounds. such as iso- 
topic phosphate which is deposited preferen- 
tially in the skeleton. Under this condition, 
one mieht expect that the recovery of the 
animals will be affected markedly by a de- 
ficiency of hematopoietic factors such as iolic 
acid and vit BIZ. Some beneficial effects of 
folic acid on the anemia and leukopenia fol- 
luwinz rsdiation therap!. in human beings 
have been reported(2.3 I .  .in increase in the c; oi survivor: and in the survival time oi 
x-ray irradiated mice receivino oenerous 
amounts oi either p!.ridosint. o r  iellic Jiic.1 has 
also been described(4). However. no signi- 
hcant effect of these vitamins on the hemato- 
lonical changes oi the m i n d ;  was detected. 
Fulic acid also failed to prevent such chanzes 
after tot31 body irradiation \vith s-rays of 
- a t s ( j  ) .  cat j (6) .  and-swinel7). and aiter in- 

i 

- 
T~knica!  :sa~.-tanc- !vas ; l ien i i i  -4 I-i 5xi:h. 

J r .  This work was periormed under 3 contract 
Yo .AT- 10-1'- :33.  Title 111) ! ,ct\ \ccn :hts I- 5. 

.\tomic Energy Commission and the Bowman Gray 
School of Medicine. The Pnz was obtained irom the 
Oak Ridrc Sat ionnl  Laboratorie~. Oiik Rirloe. Tenn 
Parr 01 the vitamins was graciously supplied by 
Merck and Co.. Rahwav. S. J .  

1. Cornaizer. E .  Harrell. G .  T..  J r  . CJyer. D.. 
and Artom, C., PROC. SOC. E X P .  BIOL. AVD Mm., 
1910. v73, 492. 

2 .  \Vatson. C. J . .  Sebrell. iV. H.. McKelvery. J .  L.. 
and h i t .  F. S.. Am. 1. .\fed. Sci. ,  1945, ~210.  463. 

3 .  Davis. P.  L., Am. J .  Mid . .  1946, v l .  634. 
4. Goldieder, A.. Cohen. L.. Miller, C., and Singer. 

hi.. PRW. SOC. EXP. BIOL. .4SD ?rlED.. 1948. ~ 6 i .  272 .  

troduction oi Pti2 in human beings, or SrJ9 in 
rats(8). Likewise. vit B1: failed to modify 
the anemia and leukopenia oi rats exposed to 
x-rays(9). 

To our knowledge, no study has yet been 
reported concerning the effectiveness of the 
combined administration of folic acid and vit 
B12 on the recovery from radiation injury: 
a point which is directly supgetted by the 
close relationships in the biological actions 
of these two compounds. Moreover, since 
large amounts of these and other vitamins 
are synthesized by the intestinal flora. an at- 
tempt to reduce such a synthesis by the i n -  
gestion of poorly absorbed antibacterial 
agents. would tend to give a more accurate 
estimation oi the value oi the vi:Jminj. 

Exprrimental. Four Series of experiments 
were carried out on a total of 52: mice under 
conditions identical to those of our previous 
osperinien:sl 1 ) .  escept 3s i ! i~d~;~: : r l  heIo\v. 
In series I and 11. 17-7 mice were maintained 
on esperimental diets without added d f n -  
iusidine and injected with 6 pc!g of PA:. 
Larg? dose> oi idic acid (20 mz IC3 g of diet) 
o r  oi a mixture of iolic acid I 20 ma IC0 Z J  
and vit B 1 2  I 0.75 mq) were added to the diet 
ui p x t  oi these animals. I n  Series I11 and 
I \ '  the Iuiv iat. low protein diet Diet So. 3-4 
( I contained 55 sulfasuxidine and a basal 
mixture u i  B vitmiinf (Thiamine HC1 0.5 mg! 
riboflavin 0.5 mg. pyridoxine HCl 0.5 mg: Ca 

___ ~- 

: Gtcirnv:  5 P , PRO<..  S O ~ .  EXP.  BIOL ~ Y D  \ l i - ~ .  
N4b.  vb9, 31s. 

6.  .\dams. W. S. .  and Lawrence. J.  S.. .4m. J ,  Y r d .  
.<<.f., l ' , < \ .  \ : l b ,  450. 

7 .  Cronkite, E. P., Tullis, J. L, Tamer. C.. 
and IJllrich. F. W.. hoc. SOC. Ew. BIOL. .ASD Mm., 
1950. ~ 7 3 .  496. 

8. Jacobson. L. 0.. Stearner, P., and Simmons, E.. 
1. Lob. a. Clin. Mcd., 1947, v32, 1425. 

9 .  Carter. E. R . .  Burch. E. ,  and Strang, V., 1. 
Henratol.. 1950. v5. 753. 
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Diet S o .  341 1) containing 3mc d f a s u s i d i n c .  -1 h s a ]  E VI:. I I I I S ~ U I Y  ( s e e  test: ~ : I B  i i i eor~rated 

I n  the calcuintion of the avg time of survival. a sur\-irnl time of 30 days IF:)S ascribed to the 
Values precrdcvl by = a r c  the st:iiidnrd error3 of the 

dai1.v in the diet. 

micv g r i l l  nlire at the end of the experiments. 
rnems. 

: Sot injected with PZ. - 
TABLE 11. Statistical Comparison of the Surciral of Mice Tnjwted with P32 ( 3  ~c, 'g ' )  311d 

Maintained on ;I ~ulfnsulidine-contniniiie Diet. 

Arg time of mrrival 
S o .  of iunivora 

at 56th day 
r \ 7 

n t P x'. P 
.c_ ~ _ _  - ~pplcment. 

F L 110 0.23 > .05 2.3" >.I).; 

<.01 
< . O l  

- -  95 1.67 > .03 I .a6 BIZ 
FA + Biz- 105 3.19 <.01 m i 0  
FA, B,, h, Biu. 13& 3.85 < .01 1392 c.01 

- -- 

pantothenate 2 mg. inositol 2 mg). In addi- 
tion, some groups received aim, as "supple- 
ments" to each 100 g of the diet: folic acid 
alone (F-4 = 1.5 mg), or vit BIZ alone 
( B I Z  = 0.45 pg), or both folic acid and BIZ 
I F.4 J- BI2:  1.5 mg and 0.45 pg. respectively). 
or a mixture (F.A.BI2.K.Bio) of folic acid 
( 1 . 5  mg). vit I)I* (0.45 pg), 2.rnethy1-1,4- 
naphthoquinone (llmarlione. 13 p g ) .  and 
biotin ( 1.2 p g ) .  Three groups oi 6 mice each 
were maintained for the whole period of the 
experiments on the sulfasuxidine-containing 
diet aithout supplements and were not in- 
jected with the isotope. All other animals 
were maintained on the diets. unsupplemented 
or supplemented. for 10 days before the intro- 
duction of PU, and for 56 more days there- 
after. Each of these mice received a single 
injection of P' ( 5  p c / g ) :  from our previous 
data this dose was estimated to be slightly 
below the LD5n (at  the 21st day and for a 
low-protein, low-fat diet) ( 1 ). In the experi- 
ments of Series IV, one animal in each group 
was sacrificed by decapitation immediately 

before and at regular intervals after the intro- 
duction of P3", so that blood could be obtained 
for determinations of the hemoglobin content, 
red blood cell and white blood cell counts, 
and hematocrit. 

In the experiments of Series I 
and I1 the diets did not contain suliajuxidine. 
and thereiore notable amounts of vitamins 
were probably still available to the animals 
through synthesis in the intestine. Supple- 
mentation oi such diets with folic acid. or 
folic acid and vit B I Z .  did not appear to cause 
any signidcant effect on the survival of mice 
injected with a dose of Ps2 in the higher range 
of the LD;,l (at  the 2 1 st day) 1 \ .  Data of 
the experiments oi these series (and of Series 
IV also) are omitted fot brevity. Only the 
data on the survival oi mice on the diets 
containing sulfasuxidine and the nsults of a 
statistical treatment of these data are recorded 
in Tables I and 11. respectively. .\ few of 

.. .* - ; 6 - 
Resulls. 

10. Fisher. R. .\.. Statistical Methods for Research 
W o r k e r s ,  London, 1936. 6th Edition. 



the mice not injected with P3- died after Gev- 
era1 weeks on the l n w  pro:ein diet w i th  ~ d d e d  
' . i i l i ~ i . i i ~ i i ~ i i i , . ,  ( I n  tht. NI*!.C h.iiid. iii rhr 
goill). 01' inict" irijrctrcl -.\:::I 5 uc 2 01' e..'. 
the ('> oi survivors a t  the : 1st day s n i t  the 
time of : O ' ;  death; were :he same .I.<. o r  
?restir than the values previously observed 
in mice injected with a smaller dose of P': 
(4 pc g) and maintained on a diet without 
added sulfasuxidine (Diet 3 1. which differed 
from Diet 34 only in a higher fat content) ( 1 ) .  
I t  seems therefore that the inclusion of sulfa- 
susidine in the diet did not enhance the sus- 
ceptibility of the animals to the injurious 
action of the isotope.' Supplementation of 
the sulfasuxidine-containing diet with folic 
acid alone increased the of survivors at 
the 56th day. but the increase was not sta- 
tistically significant (P>O.OS).  Vit B I Z  
seemed more effective, however only the in- 
crease in the of survivors w-as significant. 
On the other hand, the combined administra- 
tion of folic acid and vit BIZ offered a 
marked protection with a high degree of sig- 
niilcxncr ior both 5 of survivors and survival 
time. The further addition of menadione and 
biotin did not enhance the beneficial action 
of the mixture o f  folic acid and vit B,:. .\I- 
tozether our results suggest that none of the 
vitamins tested modiSy appreciably the dam- 

t h e r d  recent reports suegat that antibiotics 
may even be beneficial in the treatment oi  rdiation 
iniur! I I !  :m.\rntinc zener31 or localized infections. 
For example. >treptom! cin and pxicillin eifecti\-eiy 
redurrd the mortality or prolooged the survival of 
rats injected with P3.i 11 I .  

11. K o l e t z h .  S .  3nd Christie J .  H . PROC S o .  
E A P  Blur.. \\D MED., 1930, t : ? .  j b j .  

___ 

3::' c 3 i i w I  h!- t h e  introduction of P?  but 
!h.it An adequate suppl! oi both vit B:; and 
' t :; .it.;({ n1.i). I Y  :I:: Imp  Irtdii: ; .I<:( 1: it I; 

. h:. -e,-( )\w!. of t hr r 1.1 :?],I ::AI I t i  - -u< .~  

The hematdnziic:il I hnnzr.: i ldlon i n 2  the 
. : . . , . ~ j a c t i o n  ., . - oi i'.': i n  mice on the s a ! i ~ . ~ u s i -  
dine-containing diet showed approsimatel!. 
the same general behavior in all groups o l  
Series IY. After an initial fall, the values 
rose progressively and often declined again 
at the longest intervals. However. between 
the 12th and the 36th day, that is. during 
the recovery period after the initial iall, the 
4 hemoglobin and the red and white cell 
counts in the blood of mice on the diet supple- 
mented with both folic acid and vit BIZ were 
all hi%her than in the other groups. Because 
oi tbe limited number of determinations, the 
differences observed can only be taken as a 
suggestive indication for a relationship be- 
tween the improved hematological picture and 
the prolonged survival of mice receiving the 
mixture of the two vitamins. 

Summary.  The addition of zenerous 
amounts of folic acid. or folic acid and vit 
B,:. to experimental diets had no significant 
cfiect on the survival oi mice injected with a 
dose of P3:! in the higher range of the LD;, 
t 2 l s t  day) .  On the other hand. when sul- 
iasusidine was added to the diet and the mice 
were injected with a dose of Pa: slightly be- 
low the LD;,, ( 2 l s t  day,. the administration 
of vit BIZ and folic acid increa*d significantly 
the time of 5 0 9  deaths. the average time of 
survival and the CC of survivors (at  both the 
l l s t  and the 56th day). 

. . .  

___~--- - ~~ - - .- 
R C L C I \ C ~  Februxy  : 6 ,  1 4 : l .  P.S.E.B.11.. 1931, v;6 
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Relation of Cptake of Radiophosphorus into Nucleic Acids 
to Age of Developing Chick Embryos* 

KINCSLEY M . STEVEXS~ 
(Department of Inlrmol Medicine of tL Boumun G a y  Sciwol of Medicine. Wake For& Cdlsgc, 

Windon-Salon. .Vorih Cardina) 

While much work has been done on the turn- were made by the method of .illen (9) and DNA 
over rates of nucleic acids in young and a d u h  ani- determinations by the method of Stumpf (9) .  
mals, especially the rat  (j), little is to be found on When a value of DS.\ phosphorus of 9.1 per cent 
their turnover in embryonic tissue. Since the rela- was assumed, the DS.\ values as determined by 
tive rate of growth of tissue is much greater during the two methods checked within 10 per cent. DSA 
embryonic development than during adult life, it analyses were made on the PYA to detect possible 
was felt tha t  a study of the changes in turnover contamination. Only one experiment showed con- 
rates of deso~~r ihonucle ic  acid (DS.4) and pen- tamination of over 6 per cent for which appropriate 
tosenucleic acid (PS.\) in relation to age would be corrections were made. Counts were made on the 
of interest. FYhen mature animals are used, sepa- entire dried sample brought to constant mass with 
rate organ analyses can be made, but such analyses sodium chloride. Over 1O,OOO counts in duplicate 
are not geiicvxlly ft.asil)le on emhyonic material. were taken in all cases. 
\Yith the use of  radiophosphorus,’ m-e have dem- Since the administered Sa?HPJ‘O, equilibrated 
onstrated high turnover rates with large dit- with the total inorganic P of the egg, it was neces- 
ferenceb in thc.w rates at riifierc~nt ages. to multiply the “raw” specific activity values 

by the quantity of inorganic P per egg. These data 
3[.\‘TERI.\I,S ;\SD IIET€IODS for eggs of varyin: a c e s  were secured froni Iiugler 

Fertile chicken eggs were incubated for froni 9 (6.1. The term “relative specific activity” as used 
to 16 days a t  W C.  In w c h  experiment from four here refers to the product of counts, minute:milli- 
to  eleven eggs were used, the larger numher Ileing gr;lni nucleic acid P x the milligrams of inorganic 
used for the younger embyos .  Five-tenths rill. of P per egg. Since the .iame quantity of Pi2 was in- 
a solution containing > +c. of c:irrit+frthe jected in all experiments, this term is proportional, 
?u’a?HPW,, 05 units of penicillin, and 950 pg .  of though not equal. to the more conventional defini- 
strrpti,ni>-cin was injected into tlic yolk sac o f  tion of “relative specific activity.” 
each egg. -1ftt.r ii hours’ further incubation a t  :is“, 
the emhryos were dissected free, ohsewed for 
vibility, pooled, wzigliecl. a i d  l,lendetl.’Thc iiucleic 
acids were then extracted by the method of Ham- 
msrsten (4). with the modification that the P S A  
nx. pi-rcipitatcd 1,y tlic ncutrirlization of the acid 
lanthanum after the DXA was removed. Although 
a gre:rt deal of PS.4 is 1o.t by this technic, the 
loss does not alter the specdic activity. Phosphorus 
determinations on aliquots of the DS-i and PS.4 

Supported. in part, by a contract between the Atomic 
Energy Commission and the Bowman-Gray School of medicine. 

t Atomic Energy Commission postdoctoral fellow in the 
Medical Sciences, 1948-50. Present address: surgical ~ e -  
search Ilnit, Brooke Army Hospital, Fort Sam Houston, 
Texas. 

beled purines give similar nucleic acid turnover rates (1). 

RESCZTS 
The results are shown in (.’hart 1. 
The “relative specific activities” of both PN.4 

and DS-i  are seen to rise rapidly from the ninth 
thy ,  reach a peak on the thirteenth day. and then 
drop precipitously. The DSA remains low through 
the sixteenth day, while the PS-4 hegins to rise 
moderately. The ratio of PSd, DSh “relative 
specific activities” remains essentially constant 
until the fourteenth day, and then rises. 

DISCUSSION 
Sovikoff and Potter (8) studied the changes in 

PXA and DN.4 concentrations in the develop 
ing chick embryo. Their data are shown in Chart 2, 

changes in protein concentrations. 
i I t  h;is bee11 dcmon~tmted that illorganic P- niid (“‘-la- along with data fronl reedham ty,,, showing 

Received f o r  publication October 6. 1951. In  our study only 9-16-da;v embryos were in- 
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cell division. 
Since these studies were made on whole em- 

bryos, the particular organs responsible for the 
increase remain unknown. Davidson and Leslie 
(3) could demonstrate no marked increase in the 

I 
a 
Y) 

. 

2 300 I ;  .- 

z 

E too- 
.- 

a 

amounts of nucleic acids in the heart or liver of 
chick embvos  in the  twelfth- to sixteenth-day 
period. Huwever, in adult animals, the nucleic acid 

spleen, bone marrow, and intestinal mucosa @).a 
Study of these tissues in embryos would be prefer- 

&, turnover rates are much higher in lymphoid tissue, 
K.’ . 

- 
z o o - /  a orrr 
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DS.1 and PN.\ rise rapidly to a peak on the thir- 
teenth day, then fall abruptly toabout 30 per cent 
of this peak value. The DSA activity then con- 
tinues constant, while the PS.1 begins to rise 
again. 

3. The turnover rates of both nucleic acids, but 
especially DNA, appear to be much higher in em- 
bryos than in adult tissues. 
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I n  considerat ion of the Cmtrac tor ' s  c c n t r i b u t i o n  (overhead use of 
faci l i t i .8)  t i t l o  t o  a l l  property acquired under the oontract rill 
r e s t  i n  the con t rac to r ,  u n l e s s  l i s t e d  as an except ion under A p ? k u l l r  A". 

G K w T I  be a tvancedTo the C c n t r a c t o r 3 u t  he *dn n o t  be required t o  
e s t a b l i s h  a s a p r a t e  bank a o c o u n a  8 e pa un er n l s  
r egu la r  procedures. A l s o ,  reimbursement vouchers will b e 8up:ortea only 
by a simple c e r t i f i e d  l i s t i n g  of expenditLree, i n  l i e u  of invoices, 
pa;rl.olls, e tc . ,  which a r e  u s u a l l y  required. Th 8 budget article provldes 
f o r  recoupment of !.unds advaccedaut  n o T o ~ e ~ - - C - ~ e ~ ~ ~ - ~  
expi ra t ion  or for appl ica t ion  of unobligated b a ianccs  on tn e nsxt-$;mrr 

- 

----.--- ..-- - . -_--.-I_- - ..-- - ____ 
-I- - - --- .--I -I_-.--- --- --.-I-.- --- ~ -- - _ _ ^ _ _  - 

budget. 
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REmRD FOR PROPOSED ANARD OF CONTRACT 

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

SAU OF C 3 N a U C I D R i  The Bowman Gray School of  Yedicine 
of  Uake Fores t  College 

ADDRESS: Hinu ton-Salem 7, l o r  th Carol ina  

PROJECT ISADWSs Ti t le  I = Dr. George T. Harrell 

T i t l e  111 - P r o j e c t  Leader - Dt. George T. Harrell, 
T i t l o  If - Dr. C~ppi l lo  &tar 

A8sociats P r o j e c t  Leader61 h. C. Artoaa 
and &. D, hyer 

BACXGROUaD 

The Cammirrlon'r General Manager i r r u e d  po l i cy  8t.t.ment on January 27, 
lg@, t o  the effect  that tho  Cammlrrloh m l d  greatly expand Commi88ion 
suppor t  of rese8rch  p r o j e c t s  in the f i e l d 8  of biology, medicine and 
biophysic8. The Washington D i r i r i o n  o f  Biology and Medicine w a s  assigned 
the rO8pOn8ibility f o r  approval of r e rea rch  proporalr  In there f i e l d 8  and 
for t echn ica l  r u p e n i s i o n  of t h e  r o r u l t w  t o r e a r c h  oontracts .  
q e r a t d o n s  o f f i c e s  were assigned the r e s p o n s i b i l i t y  urder  an in te r im procedurc  
f o r  nego t i a t ing  the c c n t r a c t s  and for handl ing a l l  p b s e r  of burinssr 
adminis t ra t ion .  In this connection t h e  l a s h i n g t o n  Civ is ion  of B i o l o g  
aad Medicine recommends a budget but the OperatioaS of f ioo  i r  r o r ~ o a r i b l e  
for ,  and i s  authorized t o  negot ia te  the d e t a i l s  of the  budget i n  accordance 
wi th  sound business j udgmnt  and in -8rmony w i t h  the requiremnts o f  t h e  
research  projeot.  

The severa l  

By memorafidun dated b y  23, 15L;g, Dr. L. W. Tuttle, Assis tan t  C k i e f ,  
Yediorl  Br*nch, Division of  Biology and kediciae,  forwarced the approved 
research program with 8ownmn Gray School of Medicine of Wake Forest Collage, 
I#ins+Dn-Saiem, North Carol ina,  cons is t inc  of the cont inua t ion  of two 
p r o j e c t s  i n i t i a t e d  w i t h  AEC funds and administered during Fiscal Year 1;3h9 
under Office o f  Naval Research Ccntracts Nos. B8onr-63701 and NSonr-63702, 
respec t ive ly .  
F ro jeo t  t o  be ca r r i ed  o u t  under the j o i n t  d i r e c t i o n  of Drr. Artom, Har re l l  
and Cayer. 

Also included i n  the approved reroarch program is 8 new 

r The budget ce i l i ng  reco;r:ecded by the  hashineton Division for the  two 
pro jec t s  t o  be renered is in t he  amount of fl1,OOO for oach projoot; t h o  
budget c e i l i n g  approved f o r  t h e  new p r o j e c t  is i n  the amount of $3,000, 
The memorandun requested Oak Ridge Operations t o  nego t i a t e  an appropr ia te  
c o n t r a c t  with Bornran Gray School of Esdicine in accordance w i t h  th4 intor ia  
procedure approved by the  Genera lknag t r ,  

' 

I BRIEF DESCRIPTION OF THE UORK 

. T i t l o  I - Mrtribution and turnover o f  rodium and potassitnn in amt. 
i n f  e c  ti on8 , 
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T i t l e  I1 - H ~ I - U L O M ~  and Phrmacc log ica l  a c t i o n 8  on f o r m t i o n  of t i s s u e  
phosphol i p i d e s  

Ti t l e  I11 - Toxic i ty  of P32 a8 r e l a t e d  t o  the func t iona l  capac i ty  of t h e  l i v c  

AlfOUN'" OF CONTRACT 

I t  is estimated that the oomblned c o s t  of the three  p r o j e c t  t i t l e8  under 
this c o n t r a c t  rill be #z ,OOO.OO dur ing  the f i s c a l  year  beginning J u l y  1, 
l%9. Fund8 in thi  8 amount have been obl iga ted  from the a l lo tmen t  by the 
Washington b i t i s i o n  of Biology and Mediolne under Appropriation 8 ~ 1 0 0 . 0 0 1  
Allotment 905-101, Trogram 620 

TTME OF COWLETIOI 

The work under t h l s  c o n t r a c t w i l l  probably continue f o r  a number of 
years ,  however, funds rill be made a v a i l a b l e  a f te r  the i n i t i a l  period 
of t h e  c o n t r a c t  on a year to year  bas i s .  

SPECIAL CCNTIUCT F?!?'7TSIO?7S - 
Every effort h.8  been mnde t o  develop a con t rac t  which w i l l  re+ire a 
minimua: of  admin i s t r a t ive  e f f o r t  comnensurato u i t h  sound business 
p r a c t i c e  and which rill permit  the  cont rac tor  to conQOt his research  
with the  necessary latitude of action f o r  work of this na tu re  and wi th  
only slight in te r fe renco  w i t h  h i @  normal procedures. 
provisions which h r o  been inoorporated in t h e  contract are descr ibed 
below: 

The unusual 

a. Proper ty  

I n  cocs idera t ion  of the c o n t r a c t o r * s  cont r ibu t ion  to the pro jec t  
the c o n t r a c t  provides for re l r t ing of title of a l l  p r o p e r t y  acquired 
uncer the contract i n  the contractor. The cont rac tor  w i l l  f u r n i s h  
rpaae, u80 of his f'aci1itlei a l r e a d y  on hand +a the e x t a n t  that such 
use  will n o t  i n t e r f e r e  with prosrams a l r eady  i n  progreis ,  and a l l  
general and adminie trative overhead a c t i v i t i e s  E8 timated equipment 
purchases f o r  the i n i t i a l  Teriod beginning J u l y  1, 19&, are  i n  the 
amount o f  45535. and represent  items of property of  ve ry  little f u t u r e  
m l u e  to the Coumission'r program. 
in f u t u r e  budgets and which are deemed t o  be of s u f f i c i e n t  w l u e  ta the 
Comiss ion  in ib other programs after work under this con t rac t  har 
been completed w i l l  be listed in Section 2 o. of Appendix "A' a8 an 
exception to th i s  provis ion of t h e  con t r ac t  which vert8 t i t l e  t o  p r o p e r t y  
in the contraotor .  

I- of propertg a i c h  m y  arise 
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b. Advances aad Rsimbursemnt -- 

Provir ions h a ~ ~  been rmde t o  advance funds t o  the Con t rac tw  a t  
the start of the uon t r r c t .  The uontractor  rill estimate his 
requirements f o r  the f i r s t  two quarters .  The amount of this 
estimate will be paid a8 an advance of funds .  ?he oont rac tor  rill 
not be required t o  o r t a b l i a h  a separa te  bank account. 
end of erch quarter  t b e  con t rac to r  rill rubnit 8 voucher rupported 
by a simple o e r t i f i e d  l i s t i n g  of h i s  expenditures during the 
preceding quarter. bvoiues,  payro l l s ,  and other  normal types of 
suprort ing documents rill not b e  required,  hmever ,  the cont rac tor  
agrees t o  keep records showin,s h i 8  expenditures and these teoords 
are open tn AEC incrpection a t  any tine. 
c e r t i f i e d  suheduls of expendi tures  f o r  uauel rupport ing documents 
is ogreeable t o  the l o c a l  General &counting Off ice  since the 
Comptroller General has previous ly  approved this procedure f o r  
use on similar OSRI! Reeearuh and Developmat contracts. P r o v i s i m  
i r  alro =do i n  the oontraot for roooupin& 8.ny port ion of tJm adranoe 
a o t  a c t s i l l y  obl i , tatad by the  Contraet3r in  the psr fo rnancs  of ij19 
contract .  This a d j u s t m n t  w i l l  be made on an annual basis and the 
unobligated balance w i l l  e i t h e r  be recouped or  appl ied  on the  n e x t  
yeaA budget. 

After the 

Tne s u b r t i t u t i o n  of a 

I 
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The Pilea D A T E  July 5, 1949 

E. '3. Si;mphrier, Offico o f  Special  Arsistant to the Manager 

bo Ihrq Utoaokh and tSundorrignod r o t  ria Dr. Ooorge TO B.ttml1 
and 
in Uinaton-Salrr, lorth  Carolina, for the purporo of  negotiating a ccm- 
mot to QOVU tho  throe roamatah projreta rhiQh Ira hen pmPO8.d by 
Barrp Ory aad rldoh hrd boon approved, ria same liritrtiolu, by tkw 
fash ingbn  Dlririon of Biology m d  Yediafne and forrsrdod to Oak Ridge 
Operatioar O f f l o o  for negotiatiaa, by nehomndua &tad Hay 23, 1918, 
iron DrO I.. 1. Tuttle, lJrU@at  Chief ,  Medial Branoh. 

In order to secure a better usders*?dbg of the Contractor's proposed 
budgot, Dr. Harroll oonducted tho Coasirrion reprerentative8 on on 
laapection b u r  of the f ro i l i t i er  whoto the a o n t r r o t  work rill be 
onrried on. 
in carrying out mort o f  the work under t h i a  contract rill be located 
on the 5th f loor  of *e m i n  labor8tory building of the ichool and has 
beam o o r p l o k l ~  rltorod to fit ?t f work of t h i r  nature. The Con- 
tractor mar in t b  proceii*'oi'+ of i i r  equipment into tho 
hboratory duriag our v i s i t .  

Dr. Stoeokls and tho raderrlgnsd then n e t  w i t h  Dr. &tam to go mor 
the budget for the project that ho rill 80ma a8 Project Leader and 
rhioh is designated a8 Title I1 of the cantract .  

Cad110 A r t o m  on June 22, a t  the Bo- Gray Sahool of  Hedidno, 

w. ' I> ,* 

Tbs new laboratory rhiah rill bo ut i l i zed  by tbs Contractor 

YlPrt, c 

T h e  budgot a0 originally rubmitbd by tho Contraotot  i o  in the prepooed 
unout of #12,1~.00 to rhioh hd boon added (r proposed overherd allowame 
of 8$ to cover the 8chool'r admhi i t ra t l+e  cost8. The *ashlqtan Divisim 
b approving %hi8 pr9Joot, - ~ i a i + a d & m  F t  o f  -8 to a o ~ o r  tb. mrk 
to $11,000. The w'ntractor had proporod to furnirh tbe raiarier o f  
rtaff masrbor!, without cbrgo  to 'th.-prvJeokh*v& tho roquorted 

t ~ h n 1 0 h n 8  w i t h  a total amount of $4,3P.00. this amount -0 aoaepted 
by the CoPmiraion reprerentrtiro8. 

In going over tho l i r t  of permnoat oquipwat proporod to be purcbrod, 
a qoertiaa 
u t i l i z e  an a n a l y t i d  balance already an hand i n  the laboratory. 

agroed to elialnate thir ita from the equipment p o r t i o n  of the budget, 
learlng a 8- of $ a . O O  to be expended for equipment a8 Itmisod.  

Aa raqaortod tho W a r u t o n  Diririan, tho proporod purchrro of a 
Geiger-Hullor oounter w i t h  Q gar chnmber -1 dirou88.d d t h  

- * -  labor p+e 'mrmr (ru fmm*U toabai: a prr*flv 

mired u to rhetbor or not Dr. Axtor w s l d  bo bblo W 

b o  k- r b t d  tbt b -1d 1180 W 0%%8- balm- U b  ft -1 

I Artor. 
. -  e&-. n z  4- ----&- * - -  ----agsf - 
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HEGOTIATIOB OF RESWQ1 COlJTBICT WITH TBB BORHUl GRAY SCBCOL OF YEDICIU 
OF WAXB PORES? C O L U G 1  

Tho olimfnation of tbo propo8.d t r i p  to tho N r 8 t  International Congresr 
of Biocherairtry, in Cambridge, England, m e  explained to Dr. Artom and 
ho agred t o  lirit h i m  trrrol oxpmdituror b 8299.00. 

agreod to u oomring in the budget, rounding o a t  a 
total of $ll,OOo ibf 

Dr. Stoeoklo md W - t r l g n o d  then r e t  w i t h  Dr. Goorge Hatroll 
to rev la  the budgets f o r  T i t l e 8  I m d  111. 

Under Ti t lo  I the Contraator had proposed a charge for r a l u i o r  in the 
amount of $4700. 
aa luy  o f  B. Lavnt a h a  wo folt tbt Rr. Yout,boin( 8 member of tha 
rohool rtaff, rhould bo part of the Contractor'r oontrlbulAon to the 
project .  

oomraensurate to his a b i l i t y  m d  that ho hrd previously been permitted 
t& ohool'r 
%. &a a llrrblo hkiplbl  t6 augment 

rrlary. That in order to  racuro the serr ioes of Dr. Y o u a t  for t h i r  
pro3ect it rill be neoerrrry for the rohool to pay hir the m o u n t  that 
ho would o t h e n i r e  earn rooing pationto and # h o e  the 80hoOl n 8  rsrublo 
to pay the 8ddItloxml salary ho had rrkod for thlr r r l l r q  as r p r t  
of tho aontrrat oort. 
not  be able t o  make the proper progress r i t h o u t  the services of 4.. Yount. 

Thoro n e  some dirars8lon o f  the item of pntttime 

Dr. Hatrell pointed out that, due to the acho31'8 poor 
iip.a.irL Uw,Uy rrrLl0 t. p r  R o  T a t  rlrrp, 

ta .P.=t_-d?F t.0 e y !  8 
ra ~7 p i d  

Dr. Earroll pointod arrttht thlr projoot would 

It -8 tb.& 8grO.a t0 ita h b q % O t .  
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TO Tho F i l e r  

In tho  porrarunt equipamt portioa of the budget the Contrao-r h d  
propoood f1.u photoutd? tr tb, amount of $2OOO~OO and ehalor l  hood 
in the ortianted amount of #laX, to bo urod w i t h  the f l u e  photomotar. 
S h o e  thr total budgot of *e aontraotor in ttro amount of $13,075 bad 
been a t  baok by Wuhington t o  #ll ,OOO, it bq# naow.#aq to o l k i a a k  
thoro itrr frm tho porm~ont oqulpmont budgot. .h 15- of tbA Qpo of 
flue photarnter orlghmll~ proporad by bt;, Earroll thoro ru 8ubrldkt.d 
in tho budget a flue photameter of mother m e  w i t h  an orthatad coot 
of $725.00 rinoo, f r o m  a review of th. laboratory f r a i l i t i o r ,  4.. Stoooklo 
i o l t  tbrl;i th. o o m t n o ~  would &o"&u~ to mrry io- t~ 

por t ion  of the budget war i n  the amount of 32750. 
properly *without the use of tuch equipment, The adjusted 

In reviewing t h e  con8uniable supplier portion of the budgot i t  war 
notsd t h t  tho oontrsctor had f a i l e d  to includo an itar iibt the prrrob.80 
of radioisotopes wnich would be needed In the work and  8 tu of &OO wan 
inoludod in the butget  for tUr  purpose, maw an adjurkd t o 0 1  of 
$3,150 fbr oonrumablo rupplier. * P ' S I P  
Tr8-1 md eontbgoooy fundr uero allowed i n  the proposed amount of 
8200 each, rounding the budget out in t+, rppr8.d rraunt of $11,000 
for T i t l o  I work. 

In rwlsring the bhdgot for Tit le  111, the orlary 1- of (1500 war 
aooep$ed ar propoaed. 

One item o f  propored permanant equipment, one dlreot reading balmoe for 
miqalr, in tha .mount of $?;eo -8 01iminated rinoe Dr. h r r e l l  indioated 
he aauld brO-0331aP o q u l ~ e ~ t  fa aaother pkt'og 4!lb%@iktbrji. 
adjusted equipment budget item waa in the amount of #2S5.OO. 

  en dab lo rupplior war aoo0pt.d ar proposed w i t h  the iddltfoa of 
aniPsaln e0 the i t o m  described a8 d i e t r q  oomponenta whioh now readr 
.d.io* oomponentr and animalr - # ~ . 0 0 " 0  Tho takl for oxpenl.blo 

rm *' 
Balance of availa5le funds -8 l i s t e d  under m i s o e l l ~ e o u a  at $265.00 
oonploting the budget in the total#ouat of $3000.00. 

.. .- + -  - -  **e*. a- 

The' 

* -  *.e,- a'.-. -,.*% i ,-.L?;-*+,. I .  

rupplior i o  $ ~ . o o .  

6 - 1  , *+ I' , , 
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T O  The ?I108 D A T E  J u l y  5, 1949 

A draft of tbo oont raof  &oh had bean w e p u e d  
p r i o r  to the meeting was then d i r 0 ~ 6 8 d  w i t h  Dr, Harro l l ,  going mor 
the draft p o i n t  by point ,  and met w i t h  no ob3eotlon f'ror tho r o b 0 1  
reprorontrtt~or. 

tho Comdr8ioa 

Since t h e  budgetr dssoribed above do not inc lude  any of  the proporad 
ororhaad allowance of 8$ on ea& projeot m~do b y  the eontraitor, tho 
quest ion of me head -0 then  dirousred w i t h  Yr. Parkor,  Controller. 

i n s i s t i n g  that the  overhead allowance, as pro?osed, be included i n  the 
budgot. 
a l ready  agreed to  item8 In the ro rk lng  budget t o  the fill o r b n t  of 
fundo provided by the Ylaohington office and t ha t  any a I l o r m o 0  f o r  
overhead would r e s u l t  i n  n c u t  back of some of the er rent i81  items 
ta be ured by the s c i e n t i f i c  personnel. 

The quert& R a  not rorolrod bofore tb COBiraion representa t ives  
l e f t  t o  ca tch  a plane back to Oak kidge.  Dr. Barre l1  r tr ted before 
t h e  meeting adjourned t b t  he would r0i.r the quertlon of  raoepting 
the con t rac t  without the overhead provisio3 t o  Dr. C. C. Carpentot, 
Dean of tho Sohool. 
the Conmission r ep resen ta t ive r  f o r  purpose8 not oonneotod r i t h  oon t r r c t  
ne30 t i a t i  o m  . 
At 1ltOO a.m.. June 23, the udors ignsd  reoeived a tsl&hone all from 
D r .  Harrell i n  Oak Ridge i nd ica t ing  that he had j u s t  ta lked to 
D r .  Cupator, b 'liPlton-Salam, md Dr. Cwponter n o  r y p . . b l a  to 
accept ing the contract r i thout  inoluding an overhead allarrnnce i n  the 
budget. On -8 b r i o  the C d r s i o n  pomaded ath propration of a 
con t raa t  for r l g r t n r o .  

It. h?b? -0 a-t h h i 8  S w  . b o t  b . * O  mk* O f  

It -0 01ploirr.d tht tho Comiroion repreran ta t ivoo  b d  

&. Harrell made the t r i p  back to Oak Ridge with 

- 

hri 08 
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ab3.ot: 
Pqyment Uter 30 J-1949 f o r  Squipmnt Ordored Prior thereto 
but Undelltend by that &to ,  etc. 

booarch & m t & t r  =oar-63701 .ab menr-637t~ - 

fn y letter t o  you &.tad 9 Jane 19b9, canaornlry tho subject 
mttor ,  r‘orr were h i r e d  that i t  ma &sired tht  tb d J - 8  oontmta 
be d W  up tho temna$iw date, JWa PI 1949, a 6  8h.t papent  
for equipment ordered under these contracts ?rlor t o  June 9, 1 9 9 ,  
but ppdeliverad by that b t o  rbould bo W g a d  t o  the Atamlo kum 
Oasuleslon oontracts rbn dellvereb. 

Qa the h a i r  of tba repremntstlon n d e  Yr.  Skauood of tho 
Atomic Conmiamion, lhlhiagton, D.C.,  on behalf of the Atomio 

D”ru* tl& n of the new UC contract if wmo o q a l p n t  dolltored 
after June )o, 1?Lg, under the aubject contracts could be p.id 
t h e m *  md eJnrged therota ubra delivered. Tho proooduro out- 
lined ln  my l e t t e r  of SMa 9, 1949, is hereby modiiied to  oli~lnata 

- -4 the I t 0 8  of fume hood oqulpient.  Thmrefore, the coat of t h i s  f k m  
may be chrrged t o  the applicable subject antrac t  rad nimburrsmont 
claimed therefor and b l i t e r y ,  vhich l r  anderatoad t o  be on or 
about 17 J W  1949. 

fmilitr at OdS ud@ thAt i$ m d  fmlrikt@ 

, 

I 
I i I l c i 8 9  
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WAKE FOREST COLLEGE 

THE BOWMAN G R A Y  SCHOOL OF MEDICINE 

W I N S TO N - S A  LE M , N 0 RT ti CAROL1 N A  

Z O N E  7 

h l y  13, 1CG3 

Dr. Harry Stoeckle, Chief 
Divis ion of Biology and b d i o i n e  
Btcmic Energy C o d s s i o n  
Oak Ridge, Tenneraee 

b a r  D r .  Stoeckle: 

c 

Dr.  George Xarrell has just telephoned mb t h e  substenoe 
of t h e  teleghcne canversa t ion  between p u  t w o  r e l a t i ~ e  t o  the letter 
of "protest"  seEk xou by 19. %wry e. Parker, Cont ro l le r  of t h i s  
k s t i t u t i c n ,  i n  connect ion wi th  the signing of' Contract  Xo. AT-(40-1)-288. 

As I undorrtmd it to have been exphired to you by Dr.  
c -zrr91'., !:r. P z r k r ' s  l e t t e r  was wrlt;?eer, is aczcrk;zi:  x i 2  usual  
; ; c 7 e ~ 3 ~ t  con t r ac t  lariguage, ae a = u s  o f  protect inl ;  t h e  inctitu- 
t i c n  fmm h a 7 i q  created a Trecedent i n  case future legislation 
dlc;.;s overhead f o r  i z s t i t u 5 i c n s  eLterlr;g into c o n t r s c t s  wi th  t h e  
htsr5:: Szergy Com,?rLssion. 
le?ar t o  :vL, in wk23-~ tktl p c l A  is rencicned, as follcws: 

I have before  ze h c c y  o f  3. ?srkerts 

CZ c o x s e ,  I m. z o t  as v e l 1  hforned OL language usage 
i n  ; ; 0 7 e ~ x r m t  s o c t r a c t s  as 2!r. Parker, who is  a well t rh ined  Cer t i f ied  
X b l i c  Accorcntaat, prrith several years' s q s r i e c c e ,  b u t  I caz under- 
stand the reasoning behil;d such usage. 

I s i s e d  the c o z t f f i c t s  as the of i ' i c i a l  represectative 
of t h i a  school, and there rras no reluotance on the part of the 8 0 h O O l  
o f f i c i c l l j  t o  aezerting the contmct,  as written, f o r  the year apeci -  

I hope this c l a r i f i e s  the matter to your s a t i s f a c t i o n .  
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Attached i r  a draft o f  a rdsear0.h oon t rao t  -oh has been nogotlatad 
with the Bowman 5ray School of Medioine UP Wake Forest Collego. It 
i s  requested that you orepare this  cont rac t  in f inal  form f o r  execution. 
I n  ?reparing th i s  c o n t r a c t  it is requested t h a t  you Include the new 
clause u-hich you have r e c e n t l y  developed wovering security c l e a r m c ~  
prooedurar 4,..:1 --' 

., 

. 

Since the cont rac t8  havo been neeot ia ted  t o  permit t h e  a e s o r i p t i o n  
of projecta In A2;endIx "A8 under s e p a m k  tlfl*;&tiole V, Section 2, 
i n  ;he basic C O r I t r a C t  form has boon revised to provldm tbt t%$#miod'  
of r epor - s  will $ 5  i na t  s e t  f o r t h  i3 Aczen2ix ,Au. 
s ~ - . c e  tr,e dzsiLi;-m d ; ~ i = : z r  ar ; rx-hg the  s r o j e c t s  is i n  s o w  cases  

TEs was necessary . . .  
?-**<o.*:-- f -  .- rest:- .k; - 3 r i z d s  i i f f e r i n , t  f x a  t k e  s'andari quarterly 
re2ortf  requi red  cy l r t i c l e  V. - .. _ _  - I -  

: s * w - -  . - 



This Division ha8 approvedA.E.C. support  of a j o i n t  research  p ro jec t  
submitted by Dr. George T. Sa r r e l l  covering three research  p ro jec t s  
as l i s t e d  below: 

,it I. "Distr ibut ion and Turnover of Sodiurn and Potassium in 
Acute In fec t ions , "  with D r .  b a r g e  Barrel1 ae princigal 
inves t lza tor .  The level of  support  requested i s  $13,075. 

*'\ 

11. 3 o r m o n a l  and Pharmacolozical Actions OE the Formation 
of 2 i s s c e  Phos?holi-ides", w 5 t t  3r. C a n i l l o  A r t o m  as 
3rinlct ia l  i nves t iTa to r .  Tie le-iel  of' s u m o r t  reques';eci 
1s $12,120. 

Comrrents on r;ne 3ucset 

With reference t o  the  budget  of F r o j e c t  I, t h i s  office haa in&ica%ed 

1x0 unier t h e  
, ,  -1 the budget ar 

i2-a 2; & :?-;eA c:' . , l i , 3 G G .  

c u~ >r. Z a r r e l l  tht the  xlme Dhotometer ite.7. would not be forzhcm- 
is rjalieved t k a t  L i  r e k n i n g  i tens in 

S u p ~ o r t  of t h i s  T r t i o n  o f  the work is author- 

/ \ . /  
' T i t h  r e f e r e m e  t o  the budze t  o f  P r o j e c t  I1 weer D r .  &torn, i t  a?pears 

f o r  a tri; t o  Lzgland cannot be ju s t i f i ed .  

balance s ince  t h i s  is standard e q u i p e n t  
equipGent i n  the budget, Vie questioned 

other funds. iVith r e s y c t  t o  tho "Qn 

A. 

gas counter,  i t  i s  believeci t h a t  th i s  
s a t i s f ' a c t c q  ir  :;her l abc ra t c r i e s ,  a x  zhe question o f  t h e  d e s i r a b i l i t y  
of  suppi>ine: this o r  o t h e r  t p e  of  c o m t e r  i s  l e f t  t o  the d i sc re t ion  of 

pa r t i cu la r  touter has z o t  prove.: 



. . .  
-I d:.e C f f i c ;  c_" &: -.lc:e Z-xratiQLs. It a?=:x: ::-a: t n ~  x-:. s7r.d 

. l m  ..4cessar:r. S L ; Z ~ O ~ T  i s  au;-,.;-rLzc a t  a 1zFe1  0' *j1lJ2'-'L?. 
cez:rif,lo, isr t -or .  con'Cus-,ior. aFparat.;s arc w a r c u ;  a-iarz-;s arr: 

I 
'Kith re ference  TO the buazet o f  :Project 111, -he inc lus ion  o f  a 

i t e m  was included i n  ?reject IIynd may re-  r e s e n t  an uncers i rab le  
dupl icat ion.  

,/ direct  readi> animal balance i s  q u e s t i p a ,  inasmuch as a similar 
/ 

Support i s  authorized a t  a level of  $3,000. 

;\ 
i i  

the A.E.C. fe l lowship  program, and t h i s  work has m e n  supported by 
the A.E.C. during the  past year under a c o n t r a c t  admir i s te rea  by 
the Office of Naval Zesearch. 

Tile - 3 d i c a l  Erarch or' the LiTision of 2 i o l o g  and :.:edicire i ill have 
r e a p a b i l i t y  for technical  supervis ion of  t h e  ? r o y a m  and l i a i s o n  

- r .  

...I51 t:-a CF'r&';:sxs - f r :ce .  

' 23 cop:' o f  this zeaorax im the Budget Brmch is re?c?steL t o  a l l o t  
f u d s  i n  the &mm: =.:' S25,WC). t o  the Off ice  o f  OaL A c g e  %sra- 
t i c c s  f o r  <he above y l l - ; S s a .  

corresaonaence are enclosed. 
Co?ies of t h e  ;roposals azci per t inent  

Attacnments : A A T  J I I T@ - -1 L c-;;s. 0-' Iro;csz, 
2 c?ys. of Proposal 11 
2 c2ys. of Sro--osal I i i  
L. " T j S  of i tr.  i'roz Car,=zter to dir., a l k / 4 3 /  
2 mys. o f  ltr. from Barrel1 t o  5/2/49 / 
i; c2i-c. 01 1-r. -T:L L-XL ;a -0. -.rs, * / L ? / % ; -  

2 cDys. O f ' C O O r d i M t e d  S\mmnry of Besearah Grants 

J 

a r d  I ro?osa ls"  



Pr I nc 11 pe 
Investigator 

Coordlnatod Suarry of he8earoh Grant8 8nd ROp08a18 

W A K E  FCREST COLLEGE 
Bowman Gray School of Medicine 

(et present designated contract N8onr - 63701) 

A r t - :  
(pro joct NR-171 678) 
Dopt. Bloohrml8t?~ 
*Pho8phol~p~dom 

Harroll : 
(project NR-1'11 677) 
Dapt . Medicine 
"Ma and Kg 

Iootope 

(project NR-171 678) 
Labora tory 

Training Program 
(project XR-171 678) 

Artom, Harrell, Cayor 
( ~ c w  project 1 
D 8.  Biochemistry 
and Medicino 

TQTAL 

Per ronnel 
Equipment 
Suppl lea 
0th.r 

Construction 
Eq u i  pent 

Travel 

Tersonnel 
Equipment 
sup pl ie  o 
Other 

7/1/48 - 6/30/49 
Budget Approved 

$ 3600 

2100 
700 

-- 2100 

$ 8500 

4200 
3350 
1250 
?a0 

9500 

6250 - 
6250 

900 
900 

25150 
hrerhead at 8 l  (none on lab. and t r s l n i n g )  1440 

$ us00 

7/1/49 - 6 /30 /50  
Budget RIqUe8ted 

$ 4320 
2850 
3400 
1550 

$12120 

4700 
5225 
2750 
400 

13075 

1500 
535 
950 
1% 
3135 

. 28330 
2266 

$ So596 
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RENEWAL OF 

(previously deslgnated N80nr43702, Project NR-171 677)  
APPLICATION FOWGRANT FOR RESEARCH PROJECT 

--- B0-n Gray S a h d ' M  Ibdirim, Winoton-Jalem 7. N. C.-- 
(Addreom of thla -) - 

It is understood &d agreed by the applicant : (1) That funds &anted as a result of thim request are to be ex- 
&. pended for the purposes set forth herein : (2) that the grant-in-aid may be revoked in whole or in mt any time 

by th-4 provided that a revocation shall not include any amount ohligated previous to the effective 
da' the revocationjf such obligations were made solely for purposes set forth in this application; (3) that all 
rep-,ts of origiral investigations supported by any grant-in-aid made as a result of this request shall acknowledge 
such aupport; osd (4) that if any patent&kdiacoverieu or inventions are madeiu tbe OoUrseuhUwork aided 
by any grant received ag a result of this application, the applicant will, in consideration of such grant, refer to the 
--ma- for determination, the question of whether such patentable dis- 

order to protect the public interest, 
k., Wvhee er*veIAtie;ahpH h pa- t8e - d obwnin# and dirposins aN.le.Pr0- pat8ntU in 

4 )I Y 1_ 2 -. *a-i ?+- , % i .  ' .1-' -, ,? ?5!kb &*~'*zI~ .- y :&&. , -*e. 7 

Bowman G r r l  Sehool of Uedloine of 
r N m e o f b t i w a  Fornot C O U e g O  

L _  ./-+ - - .  

authorized to sign for institution)- c* c* Dean 
2). p *, -*- - 

(Type name and title of d c i d  

Signature of this official - 
l ie -47u7-a 
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2. Estimated total number of years of project duration -f.hLX!B&X-& 

3. Has any work been done on this project by principal investigator (named on 'page 1) ? ;Yes E] JI c * *- -6 
No jJ 

If yea, what are the significant results and publications to date? If possible, please enclose reprints. 

b-011, G. T., Aikaun, J,K.';-and * K e h e ~ ,  I.Y. :- Laky Y o ~ n & i n ~ ~ p & t & - ? & ~ ,  
Is. R 8 C t .  1:425-435 ( A p r i l )  1947. 

Harraly, G.3. and Alkam, J.L: 
Mountain Spotted Fever. 
V U ~ O U O  Stagro of the D i ~ r a ~ o ,  Arch. Int. Uod. 83:331-347 (Marcrh) 1949. (enclosed). 

1 9 -  
L L - RlWl8e  U?lU 

I P . 

+-'fl f =>w 

The P.thogeneri8 of Circulatory Failure 1.n Rooky 
Alterattono In the Blood Volume .nd tho thioo]r~aato Space a t  

._ - -: .. 
Othor rapriatr h . v .  born proriouely rubmltted, 
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~ & ~ ~ ~ s n - t h i b ~ h v e t m n ~ ~ i n v d B H ~ ~ - ' "  

p k-, ?,I,, u, W, to Lnd hten,-ti ?.t -Tho komtiG3f -C&%&-+OP 

hm, C . V . 2 .  and Janc~8J,  C.A.: 

BUrCh, G . ,  Rea~ar ,  P.  8nd Cronvioh, J . :  

and tho E b ~ l  PunQfion in $arum Dlooaro, Aroh, Int. Mod. 18:498, 1916. 

Hypersensitivity, J.  Exptr. Ycd. 86:571, 1947. 

and I n  Patieatr with Congestive Heart Fallure, J. lab. & Clln.  Y d .  32,1169, 1947. 

P&S.iu in Warlmaatal and Cliaiaal Conditloar, J. C l i r .  hvort .  8T:t4, 1%. 

Histological and Serological Sequences i n  bPerimente1 

Rates of Sodlua Turnover in Normal Subjecto 

.Suinton,  J.R,, l inklor,  A.T. and Danowkf, T,S.L,: Tr8nrforr & Coll Sodium Ur . 
b 

*ems-, D,, Hill, R.?., and ?bot., F.W.8 

a m o r ,  J. C, and Mhllkon, E.: 

Tho Zone of Lat.lf~tioti o f  h t l - l b U ~ ) : & ~ & 8 ~  . , 9 . t  
So- a8 hkmhd bdfOaUto(raph8, SbiOn~a,  109:6S, 1949,' -* 

Pararltisatlon of buro  Sarcoma 180 bj Vaoofna Vlmr 
ttr Lffaet 0% Tumq~r Growth, J. Clin.  Inrort. Hz-1198, 194?.3'~* - - 

.*: 

(b) Does the principal investigator have other requests for assistance 011 this or rthted te$eatch projects 

If yea, give significant data, hcludiag title of prpject, name of ,agency, and an mu^$& requested fun& .L 

Renewal of U.S.P.H.S. RG-1334 for the oecond of two years. 

- - .  nding with governmental agencies, or with public or private foundations? Yea No c] 

- l M 4 w - a  -- - Lz+, 

T h l a  grant i r  now numbered 
m y % & .  (C), 3 4 4 9  t o  7-1-50; .- *Jrrrw-, - $T ..: * 
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PROGRESS REPCRT AND P.SOPLSAL FaR WNE’NAL 

Dis t r ibu t ion  and Turnover of Sodium and Potasnlua i n  Acute In fec t ions  
(Contract  N8onr-637C2, Pro jec t  N R - 1 7 1  677 ) 

George T .  b r r e l l ,  ‘f’ake Fores t  Col lege  
Bombn Gray School of Medicine, R’inston-Salem, N. C .  

1. Scope a nd Present ,C t a t u  

It has been h o r n  f o r  ~ n y  yea r s  t h a t  p a t i e n t s  recovering from s c u t e  infec t ione  
It has 8180 been knom f o r  somo tiPw tht pa t ion t r  have a d l u r e e i s  during recovery. 

with rerum s ickness  during the  recovery s t age  r i l l  hare  a d lu re r i r  I n  which water 
and oh lo r lde  am loot .  
6hOm that  edoma develope during the acu te  phase of t h e  d i aea r r .  Ycarureaents of 
t h e  e x t e n t  of edeme have been made u t i l i z i n g  the thiocganato t rahnlqur .  
odem i r  8100 reen in pa t i en t8  wi th  t r i c h l n o r i o ,  an i n t o r a t i t 1 8 1  l n f r o t l o n ,  81 w11 
81 I n  t h e  I n t r a c e l l u l a r  i n f e c t i o n  with 6 i c k e t t r i a s  of spot ted fever, and tho  pure 
antigen-antibody syrrtem without i n f e c t i o n  of serum diseaso.  It I s  k n o m  t h a t  the  
blood ch lo r ides  w i l l  drop during the a c u t e  phaso of pneuronla and of Roukj Mountain 
r p o t t r d  fover. No r tud ie s  arr a v a l l a b l a  on t h e  d i s t r i b u t i o n  02 f l u i d  or ahanger i n  
e l e e t r o l y t r r  i n  t r ichinorlr ;  I n  t h e  r a r o  oa8er I n  which they h a w  been done, tho 
serum p r o t e i n s  have been repor ted  t o  drop. 
p ro t e ins  are  known t o  drop during the  acu te  phaso of the  d l sea ra ,  It appearr tbon 
t h a t  water and chlor ides ,  and perhpr p r o t e i n  Boleculer,  loavo tb4 lood  r t roaa  a t  
a g r e a t e r  ra te  In a080 case8 of l n f e c t l o u r  ~ l r e a a o o  than  I n  normal ladiridwlr.  
S r t r a v a s a t l o n  of proteins  o r  i ons  i n t o  i n t e r s t i t i a l  t i s s u e s  would tend  t o  r e t a i n  
f l u i d  outs ide  the blood vesnels.  The r e t e n t i o n  o f  water O U t 8 i d e  t h e  vascular  t r e e  
by sodium ions is nov recognized a s  a f a c t o r  i n  the  production of  edema i n  hea r t  
f a i l u r e .  

Ob8etvation of casea Of Rocky Mountain rpo t t ed  fever have 

Gancrallsed 

I n  Rocky Mountain s p o t t r d  fever  rerum 

The process  i n  in fec t ions  can be v i sua l i zed  am a graded s e r i e s  of porrs ,  a s  i n  
a s e i v e ,  so that  i n  instances of mild disease  only c ryo ta l lo ids  leave t h e  blood rtream. 
In  more severe instances the  pores a r e  l a r g e r  and protein molecules, such as albumin, 
rill  leave  the blood stream; i n  most severe cases  even red cells will he l o s t .  It 
is not  known whether the  f l u i d  which leaves  t h e  b lood  stream i n  i n f e c t i o n s  and which 
is measured a8 an increase i n  thiocyanate  epece 1s found between c e l l s  o r  within them. 

I n  t h e  propose1 made l a s t  year ,  we planned t o  induce serum s i ckness  i n  r abb i t s ;  
when t h e  edema developed, radio-sodium a n d  thiocyanate would be given. The l eve l  of 

sodium by t he  flame photometer, radiosodium by isotope techniques and thlocyenates 
. ,# by a co lo r ime t r i c  procedure; t he  va lues  would t h e n  be cor re la ted .  A s imi l a r  experi-  

ment would he dono ruba t i t u t ing  r a d i o  potasslum for radiorodlur .  
t h a t  similar experiments be repeated using an  i n t e r s t i t i a l  h f e c t i o n  - t r i c h i n o s i r  - 
and an  i n t r a c e l l u l a r  in fec t ion  - r i c k e t t o i o s i s ,  
romowhat dangerous, we d i d  not f e e l  it adv l rab le  t o  begin any experiments u n t i l  pro- 
t e c t i o n  o f  personnel could be assured by cons t ruc t ion  o f  the  i so tope  l sbora tory .  

BeCaUSe the  negot ia t ions on t h e  c o n t r a a t  and t he  cons t ruc t ion  of t h e  laboratory 

. t h e  two ions  i n  plasma, ur ine ,  and i n t e r s t i t i a l  f l u i d  would bo d r t e n i n o d  - t o t a l  
UV’” 

It var.th0n prepored 

Since the r a d i a t i o n s  of sodium a r e  

have delayed the  appl lca t ion  of radio i so tope  techniques t o  our  r t u d l e r ,  TO have t h i s  
year extended our previous studieo on serum s ickness  w i t h  add i t iona l  groups of animals, 
u t i l i z i n g  vhole human plasma as well R S  pur i f i ed  e lbumin  end g lobul in  f rac t ione .  
have borrowed the use of a flame photometer t o  farnilarize personnel w i t h  t he  technique; 
an unexpected adminis t ra t ive obs tac le  wau encountered i n  the  purchase of an instrument. 
%e have n o t ,  u p  t o  the present,  been a b l e  t o  arrange f o r  the u ~ e  of t h e  flame photo- 
m e t e r  f o r  determination of  l eve l s  i n  material containing rad ioac t ive  isotopes, because 
of t h e  danger of contamination of t he  instrument and o f t h e  room where t h e  instrument 

iye 
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is being housed and used by another drpartment f o r  o the r  s tud lee .  

In  order t o  u t i l i z e  personnel t r a ined  l a s t  summer, some prelimina expe i- 
mente vera cmducted wi th -  the Lepartment of Biochemistry on the t o x i c i t y  of rad io  
phosphorus. C l in i ca l  observr t ions o f  p a t i e n t s  w i t h  acu te  l i v e r  d i sease ,  given 
radiophosphorus as a t r a c e r  i n  s t u d i e s  of phospholipide turnover ,  suggested t h e  
p o a r l b l l i t y  t h a t  t h e  add i t ion  of a amall amount of a ha rmfu l  f a c t o r  - r a d i r t i b n  - 
t o  cell8 already damaged by the  underlying l i v e r  d i sease  of both tox ic  and d i e t a r y  
na tu re  might have been a u f f l c i e n t  t o  induce cons iderable  f u r t h e r  l i v e r  drmage. 
Sinco the problem posed fundamental ques t ions  on the  b io logic  e f f o c t s  of r r d l a t i o n  
i n  t l r r u e ,  preliminary experiments wore conduuted i n  a n i p r l r  in conjunction wi th  
Dr. Artom; these a r e  discussed i n  the  enclosed a b r t r a c t .  Continuation of the 
expe r l aen t r  eaems j u r t i f i e d  and a proposal f o r  cont inua t ion  is sapara to ly  enclosed. 

c 

Dr. Carnillo Artom has kindly amdo a v a i l a b l e  the  f r c i l l t i a s  and equipment i n  
h l r  l abora tory  i n  t h e  Biochemistry Department i n  t h e  barement f o r  u8e by one of t he  
AEC Fellow8 who i r  In t e re s t ed  I n  problems concerning r 8 d l o ~ C t l w  phO8phOrU8. Thir 
man w i l l  aontinua t o  ure  Dr. A r t a ’ a  f a c i l i t i e r  i n  h i 8  r tudy on ensym rymtemt 
concerned i n  s n t i b l o t l c  chemotherapy u n t i l  t h e  new school isotope labora tory  can be 
completed on the  f i f t h  floor. 

If t h e  mechanism by which increased amounts of e l e c t r o l y t e s  a re  passed ac ross  
c a p i l l a r y  and c e l l  membranes can be e s t a b l i s h e d ,  i t  may be possible t o  devise  mea- 
su res  t o  c o r r e c t  t h e  physiologic abnormality. In in fec t ious  d iseases  the harmful 
e f f e c t s  of excessive hydration m i g h t  be combatted. If t he  mechsnism is e s t a b l i s h e d ,  
i t  may be possible eventual ly  t o  a p p l y  t h e  technique in r eve r se  t o  therapy of human 
disease .  r.n increase i n  perme&b?lity might be induced so t h a t  radioisotopes could 
be enaour88ed t o  en ter  t i s s u e  end tne re  e x e r t  t 5 e i r  r ad ia t ion  e f f ec t .  Some evidence 
ha& accumulated from our experiments ou t l ined  above t k e t  an antigen-antibody r eac t ion  
may bo rosponsible  f o r  the increase i n  perrnesbili ty of membraner. h i d o n c e  has been 
presented t h a t  certain types of mallgnancler I n  animals a r e  caured by f i l t e r a b l e  
v i r u s e s ;  o the r  evidence indicate8 t h a t  c e r t a i n  t y p e s  o f  malignant t i s s u e  can concentrate  
v i ruses  such a s  vaccinia  ThiCn have beer. well s tudied .  If an immune 8erum could be 
made s 9 a i n r t d S h o r  vlrua, and the virus be introduced ?nto an animal w i t h  cancer ,  a 
l o c a l  antigen-antibody reac t ion  might be induced; a radioisotope introduced vhen 
the  r eac t ion  wa1 a t  i t s  maximum would be concentrated i n  cancerour t i s s u e  s ince  the  
antigen-antibody reac t ion  would take place i n  o r  on cancer c e l l s .  I it becomes 
pos r ib l e  through the gppl lca t lon  of t he  autoant ibody t o e h i q u o  t o  de k elop an a n t i -  
eerum agains t  cBncorous t i s s u e ,  the same p r i n c i p l e  would hold and the ant igen-  
antibody reac t ion  mould take place QQ& on malignant c e l l s .  
determbe-ihetber W3em .Neb laare the  blood rtmu I n  antigen-antibodr r e r c t i o n r  
go between o r  within c e l l s  and i n  r t u  
e f fec ted .  Re rill C t t s m p t  t o  make d i  ? ect  measurement8 on the d i s t r i b u t i o n  of ions,  
88 well an t o  ce l eu la t e  the s i t e  of a c t i o n  by i n d i r e c t  evidence. 
experiment8 u t l l l z l n g  the radioautograph technique will be dona for cornperiron with 
s ta ined  h i s to log ic  sect ions.  
f rozen sec t ions  o f  unfixed t i s s u e ;  nc recognized technique meeting these requirements 
I s  known a t  present. 

Re a r e  attemptilrg t o  

ng t h e  mechanism by which the t ranofer  is 

Confirmatorj 

The radioautograph6 rill probably have t o  be done on 

3 .  i i a t e r i a l s .  Louipment and F a c i l i t i e s  

The g ran t  vas t o  have begun J u l y  1, 1948. Negotiations on t h e  contract  were 
no t  begun by the Navy u n t i l  3ctober 7 and t h e  c o n t r a c t  va8 not made e f f ec t ive  u n t i l  

.‘--..W-- 



-3- 
I 

Cecember. 
t h e  con t r ac t  was made e f f e c t i v e  and reimbursement was assured.  
Colleee a u t h o r i t i e s  w e 9  f i n a l l y  obtained t o  enclose a por t ion  of the roof 03 the  
e a s t  end of t he  medical school b u i l d i n g ,  ad jacent  t o  t h e  f i f t h  flocr animal q u a r t e r s ,  
and permission of ;3NR vas granted t o  u t i l i z e  funds i n  the  AEC &rant  f o r  t h i s  purpose. 
Plans were d r a m  according t o  t h e  enclosed b l u e p r i n t  and a con t r ac t  was l e t .  The 
p a r t i t i o n s ,  c e i l i n g ,  plumbing, and hO8tin( 8re now balm l n r t 8 l l e d  and t he  cont rac tor  
expects t o  t u r n  t h e  labor8tory over t o  m . b f  June 15. A rad ioac t ive  fume hood of 
the design r e c e n t l y  approved a t  Oak Ridge l a  procaired f o r  de l ive ry  about June I S ;  
t h e  i n s t a l l a t i o n  of  t h e  fuae hood rnd of 8 r t8 ides s  o t e e l  sink v l l l  be made out  of 
funds e 8 m r k e d  f o r  equipment on our g n n t  t h i s  year.  Photographa of the  completed 
labora tory  can be forwarded rbout Ju ly  1 f o r  your recorda.  
tubes, rcaler ,, a m p l e  holdor- ,  Ron1.tOFing equipment, belance,  cen t r l fuge ,  r e f r ige ra -  
t o r  and 80 for th  from our  nrerrsh f U d 8  t h i r  yea r  t o  equip t h e  rchool l ro tope  18bor8- 
to ry .  Funds are I n s u f f i c i e n t  t h i s  year  and TO are not  request ing i n  our renewal 
budget funds f o r  ahemical bencher o r  o t h e r  f i x e d  equipment. 
such e p e c l f i c  equlpmont ao i r  neceor8ry f o r  our  experiments.  For t he  rea~one out l ined  
above n need 8 flame photometer 8nd an o r d i n a r t  ohemioal hood in whirh t o  opera te  
it. 
because of t h e  s h o r t  half l i f e  of sodium and pOtaStDium hence contamination should not 

The co l l ege  was unwill lne t o  begin cons t ruc t ion  of t h e  laboratory u n t i l  
Permission o f  the  

We h8ve ordered Geiger 

We are requesting only 

Re do nof be l i eve  8 r ad ioac t l r e  hood would be neaeasr ry  f o r  these  experiments, 

be a problem. .+.u 

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

The p r inc ip l e  inue r t iga to r ,  Lr. George T. Harrell, is a l ready  known t o  t h e  
Commission through the  original appl ica t ion .  Dr. Ernes t  H. Yount will be employed 
pa r t  time on t h e  p ro jec t ;  it has been f e a s i b l e  t o  r e l e a s e  him from a portion of h i s  
teacning d u t i e s  t o  pa r t i c ipa t e  i n  these experiments. Dr. Yount‘s curriculum v i t a e  
is enclosed. Dr. Jerry K. Aikawa and Dr. K i n g s l e y  Stevens a re  a l ready known t o  the  
Comission; both hold AEC fellowship8 adminis tered through t h e  National Rescsrsh 
Council. ~ l k ~ T B w i l 1  be t t t f f ized f u l l  t h e  on t h i s  p r o j e c t ;  C r .  Stevens will continue 
?is enzyme s t u d i e s  u n t i l  he t r ans fe r s  t o  Chicago i n  the fall. I@ ore losing through 
marriage our technic ian  rho har bsn p a r t i a l l y  t r a i n e d  i n  isotope technique; a new 
t e c w c i a n  is being sought and vi11 have t o  be t ra ined .  It w i l l  be possible t o  
hire on an hourly part  t i m e  b a s i s  the e l e c t r o n i c  engineers  from the  Western Z l e c t r i c  
Radio Shops loca ted  i n  the c i t y  for maintenance of equipment. 

The exact  f i g u r e s  and the de t a i l ed  breakdown by ca tegor iee  of the  propored 
budget are found an tho  enclosed sheet. 
n ic ian  and t o  r e l ease  Dr. Yountfro”Lteaching d u t i e s  are t h e  same as l a s t  year; t h e  
itra f o r  p u t t h e  e1oot-b winoaring  he lp  f o r  ~ e i n t e l u n a o  of  rqulpmsnt 10 new 
s ince  equipment her not yet  been 1 n s t a l l e d ; t h i s  year such service8 were not necessary. 
The cu r ren t  equipment budget has been extended f o r  purchase of isotope equipment t o  
provide t h e  minimum n e c e r r r r j  f o r  conducting experiments;  t h e  major item var t h e  
r ad ioac t ive  fume hood which w i l l  c o s t  82l.25 p l u r  inmt8l la t lon.  
i t  w i l l  be nece808ry t o  purchase a flame photometer 8nd 8 fume hood i n  which t o  
operate  i t  - i tems which m k e  l ip  the major part  of t he  equipment category t h i s  year. 
The increase  i n  consumable suppl ies  is due  almost e n t i r e l y  t o  t h e  grea t  increase 
i n  t h e  c o s t  of animals purchased l o c a l l y  which has occurred i n  the  past year. 
increase  is due t o  the h i g h  cost  of gas and oxygen f o r  s a t i s f ac to ry  operation of t h e  
flame photometer. The o t h e r  i t e n s  have been reduced. 
hea t ,  l i g h t ,  water ,  j an i to r  se rv ice ,  u p  keep of t h e  bui ld ing ,  as well as the  aa la ry  
of t h e  p r u c i p l e  inves t iga tor  and t h e  major por t ion  of t he  sa l a ry  for Lr. Yount. 

The amount requested f o r  s a l a r y  of tech-  

As discussed above 

Some 

The eol lege w i l l  f u r n i s h  

t i  1 2  
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6. Other Responsibilities 

The prlnclple lnvestlgetor 1s obligated with Dr. Erntat Yount f o r  continuation 
of U.S.P.H.S. grant H129-C f o r  the amount of 64320; this 1s the second year on a 
two-year grant. The prtnclple investigator 1s  obligated to U.S.P.H.S. grant 643 
(C-2) In the amount of 86929 for continuation of 8ntlbiotla reeesrch a8 co-lnveatlg8tor 
with Dr. Uanaon h a d 8  of thlr department. 
through 8 close-out grant of the Markle Foundation In the amount of $3500 rtudles 
on trlChlnOSl8 8nd alteration of body function in rickettrial dlaea8es which has been 
p r w l o u r l ~  supported by them over 4 periods of ye8r8. 

The prlnalple inra8tlg.tor lo concluding 

c 
7. AdniniJtrative 1- 

A copy of the latart C8tdOg of the B o m n  Gray School of Medicine lr eat lored.  
Other information I8 found on the flr8t p8ge of the enclorsd application. 

George Hurrll, - H . D .  
Professor of Medicine 8nd 
Director of the Department 

GTH:mfc 
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In  the proront exparlwate w h a r m  r t u d l r d  t he  mor88ltty u i d  rurr ln l  
t1M of .la., maintained on d i a t r  of horn oorporltioa and lajortod v i a  
r r d l o r c t l v o  phorphoru8 r e  r o d l r r  dlphorptnto.  Bo hare lnwrti(;.tod tho 
paerlblo rolo of r dofloiener of Upetroplr Ia.lora la th. d i m ,  -@@I r 
defloiency lending t o  4 f 8 t t J  hff l t r8tba Of tho  1 i V O r .  If I A  tbl8 80Bdl- 
t lon t h e  toxiolty of t h e  i rotopa wro i n r r r r r o d ,  rupp1omatat ioa of tha d i r t  
r l t h  ahol lne rhou ld  give  8 .on Or 10- m?k.d pFQtoetlon. 

In  another  group of rat8 ln jec tod  w l t b  6 miaroaurier p.r & r u  o f  body 
w i g h t  the love1 of the t a t  la t)H d l o t  warn dsoreemod from 32 t o  3 prr o n t  
(Dirt 34).  
rurrlval tiw r f t a r  lnjaot la( t  6 mloroaurlor pr am. 

Tbero war 8 a l i g h t  doer-- in mortality but no o h r y r  in tbo 
Ll&wlro, no rlgalfioant 



protortion -0 ob.aorrod whon tho protein oontant o f  tho low f a t ,  low 
protoin dlot  vmo Inoroared I r a  10 t o  OSX (Dolt 2 9 ) .  

c 
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Ramoaroh Ciatotant (Ikdlolnr) - Unlrorr l ty  of  Chiago Ulinier - April  1UU 
t o  Maroh 1948 (&laria teoeareh undo? Dro. 
L.S. k l r i n g  and L.T. C o g ~ o r b ~ l ) .  

A r r i r t t n t  in  Uodlolne - Unlvorri$y of Chla.60 CUnior - Y I r o h  1948 
Inrtruator im Mediaim - BOUR Gray Sohool of y .d laha - July 1948 t o  peeeat. 

Juno 1948. 



PATHOGENESIS OF QRCULATORY FAILURE IN ROCKY 
MOUNTAIN SPOTTED FEVER 

Alterations in tho Blood Yolurno and tho Thlocyarutm S p c o  e t  
Various Stagor of tho Diro~ro 

; f' 
.j,tfV'*' '. 6 M R 6 P  1. HAR~PHL. M.D. 

AND 
JERRY K. AIKAWA, M.D. 

WlIIsToMJAwM. N. c. 

ERIpHERAL circulatory failure is an important complication of P Rocky Mountain spotted fever. Previous studies have shown that the 
collapse occun usually in the second week of rash and that the disturb 
ance can k alleviated by the administration of preformed protein.' 
fie mechanism responsible for the circulatory changes is obeauc, but 
the peripheral collapse is accompanied with a drop in serum proteins and 
with the development of visible generalized edema.2 The resemblance of 
the clinical picture to ''shock" suggests that a drop in the circulating 
blood volume occurs. 

The present studies were undertaken to determine whether the 
blood volume is altered, to observe the time at which the changes develop 
and to correlate the magnitude of the alterations with the clinical pictun 
and other pertinent laboratory data. Determinations of the plasma MI- 
m e  and the thiocyanate space were done serially in 3 group of patients 
with rickettsial spotted fever, and the effects of supportive and specific 
therapy on the altered distribution of the fluid were observed. 

These studie, were supported h? 3 gran t  from thc John and Mary R. Martie 

Presented before the Amcr:can Society for Clinical Invcstlgation, Atlat ic  
City, May 5, 1947. 

Fmm thc Dcpartmcnt of Internal Mrdicinc, Bowman Gray School of Medi- 
cine of Wake Forest College and the Sorth Carolina Baptist Hospital. 

1. Harrcll, G. T . :  Wolff, W. .4 \-cnning, W. L. ,  and Reinhart, J. B.: T h e  
€'reLention and C:ontrol of Disturbancrs of Protein Slctabolism in Rocky Morn- 
t.in Spotted FCVCI, South. M. J. 39:551-558 (July) 

2.  Harrell, G. T.:  L-enning, W. L., and Wolff, W. .4.: The Treatment of 
Rocky Mountain Spotted Fever, with Particular Reference to Intravenow Fluid,: 
A Sew hpprdach to Basic Supportive Therapy, J.A.M.A. 126:929-934 (Dec. 9)  
1944. 

Foundation. 

1946. 

I .  
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CLINICAL STUDY 

,~uterinl.--The 13 cases presented were studied between June and 
October 1946. Seven of the patients were adults, and 6 were children; 
most of them w e n  in the North Carolina Baptist Hospital, but 3 c v d  

w e n  in hospitals in nearby t o r n s  Additional patients have kar rimi- 
lady studied, but these 13 cas- have been rlected for prwntation be- 
cause cach one illusvates some principle we wish to bring out. 

The diagnosis of Rocky Mountain spotted fever was made on the 
basis of the history and the physical ~ ~ I M  and was k t u  confirmed by 

severity of the disease and arc further subhivided according to the type of 
treatment received. Seven patients received supportive therapy only, and 
6 d v e d ,  in addition, specific therapy. The diatribution of accord- 
ing to diaiul aevcrity was approximately the same in the two group 

svologic testa. TllecswCJ 8n2 darrified roU&ly accolding to the dinicrl - 

~ c I T I Q I W C 1 1 p 8  - Ilrrr*r %ta l '  - mm - & v R a  mml Qrr 
Supportive only. a 4 . 1  L a  a =  T 

supparuve  5. 6 Y l  9. lo la 8 
m a r c r  s 8 4 8 P 

.?bc &ma WUU ~ b .  use number o the ta& 
_ _  

Cases were classified as mild if t he  result of the tourniquet test was 
negative throughout the illness, if edema was minimal or absent and if 
the pulse and blood pressure remained stable. Moderate cases were those 
in which the patients exhibited a positive reaction to the tourniquet test, 
slight clinical edema, tachycardia and toxic symptoms. The disease was 
considend severe if severe purpura, moderate to pronounced clinical 
edema, delirium and other signs of severe infection were present. Cases 
\<ere classified as fatal whether death resulted directly from the in- 
fection itself, from a complication or as a result of unwisely selected 

.Cletliod.--Studics were done serially in each cue .  The initial studiu w e n  
done as soon as possible after the patient's admission to the horpiul reg& of 
the duration of the infection; they were rrpe8ted at the diniul peak d tbc &- 
ease and during conr.alcsccncc in the hospital. Whenever feasible, additional 
rnrdicr were &ne during the acute phase and after cornpktc rccmcry 
d i u r .  

3. The Pediatrics Senice  of the Nonh Carolina Bapht H0upi.d md Wyri- 
c i a  in the Sternbergu Horpital, Crcenrboro, and in the Rowan Memorial Horpi- 
tal, Salisbury, assisted in the clinical management of some of the patients. 

thaapy. 
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The plasma volumr w.is dctcrmincd by thc T-1824 dye Evans blue) method 
a modified for the Evelyn photoelectric microcalorimeter.* T w o  cubic centimeten 
of a solution containing 3 my. of thc d \ c  pcr cubic ccntimctcr was injected, and 
at least rhm samples wcrc taken at ten minute interval, on each patient; t he  
first w u  obtained ten minutes after the injet ion of the solution. The standud 
ialue for ucb adult, indicated by the normal base line in the graphs, WY d- 
culated u 5 per cent of the body weight immediately prior to the o n u t  of the 
illness. If the weight wad unknown, the expcctcd weight was calculated from 
height and age.5 1n.children the plasma volume was calculated at 6 to 7 per cent 
of the body weight prior to the onset of illncu, depending on the age. 

The hematocrit value was determined on venotu b l d  collected without 
s t v i r  in bottla containing potassium and ammonium oxrlrte; the t u b  m r c  
centrifuged for thirty .a inutu at 3,000 revolutions per minute. The standard 
hematocrit value was considered as 38 volumes per cent in females and 40 volumes 
per cent in d e s ,  regardless of age. The  total blood volume was calculated from 
the hematocrit reading and the plasma volume. The total circulating red CeLl 
volume WP) calculated from the plasma and total blood volumes. 

Determinrtionr of the thiocyanate space were performed rimultvleody with 
those of the pl.una volume.4 Eight cubic centimeten of a solution containing 50 
mg. of d u m  thiocyanate per cubic centimeter WM injected with the dye; at 
l eu t  thm blood samples were obtained a t  ten minute intervals. The standard 
thiocyanate fluid space war calculated as 20-per  cent of the standard body 
weight in dule and PI 25 to 30 pet cent of the body weight in children, de- 
pending on the age of the patient. The  scale on the graph WM adjusted so that 
the standard falls opposite the horizontal base line. 

In  our hands, the values obtained from duplicate determinations of the plasma 
volume and the thiocranatr space on these patients and serial deterrninatiom on 
normal persons have not varied more than 10 per cent; therefore, only value 
which detiatcd more than 10 per cent from the standard base line for the patient 
were considcrcd significant in the interpretation of data. 

Chemical cxaminations of the blood were done by standard methods. The 
total serum protein contents were determined by the Kjeldahl, falling drop and 
copper sulfate specific gravity methods: usuallv at least two methods were em- 
ploved each tunc as a check. The carbon dioxldc-combining power and the blood 
levels of nonprotein nitrogcn, chloride and para-aminobenzoic acid are not in- 
cluded in the data, although determinations of these were made in each cuc. 
The resulu of hematologic studies, which wcre done with certified pipets and 
rountine chambers. are likcwisc omitted : the hernoslobin contcnt was determined 
with the photoelectric colorimeter by the alkaline hematin method. 

Results.-Bccause of the considerable variations in the  severity of the 
diseax, it is extremely difficult, if not impossible, to summarize the data. 
For that mason, brief case summaries are presented to illustrate the 

4. Grcgerxn, M. I., and Stewart, J. D.: Simultaneou~ Determination of 
Plasma Volumc with T-1824. and “.\\ailablc Fluid” \.olumc with Sodium Tho- 
cyanate, Am. J. Phyiiol. 125: 142-152 (Jan.) 1939. Gibson, J. G., and Eveip, 
K. A.: Clinical Studier of the Blood Volume: TV. Adaptation of the Mabod to 
the Photoelcctric Microcolorimetcr, J.  Clin. Investigation 17: 153-158 (March) 
1938. 

5.  Duncan, G. G.: Diseases of Metabolism: Detailed Methods of Diagnosis 
and Treatment, Philadelphia, W. B. Saunden Company, 1942, p. 935. 
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principles involved. The supportive therapy administerrd was bascd on 
the principla outlined in previous publications.'' Specific therapy con- 
sisted of administration of para-aminobenzoic acid (PABA) or hyper- 
immune rabbit antiserum.' The latter was administered intramuscularly 
or intravenously in dosu of 1 cc. per kilogram of body weight daily for a 
mlrimum of three days.1 No serum was administered if the initial dost 
could not be given by the third day of rash. Para-aminobenzoic acid 
was administered by mouth or stomach tube on a two hour schedule 
day and night; the individual dose ranged from 0.5 to 2 Gm. per kilo- 
gram of body weight. 

c 

nocry UOUHTAIN SPOTTCD *cvca 
ou .U . . ,<n.c LIUI 

Fig. I.-Severe Rocky Mountain spotted fever in a girl aged 4%. 

SUMMARY OF CASES 

CASE 1 --SupporfiLc therapy; typical Iever# c u e  ( f ig.  1). 
Note the gadual  rise in pulse rate and increase in thiocyanate space a c m -  

panied with a fall in diastolic blood pressure and in p l a n a  volume and total 
serum protein content. .After the administration of serum albumin, the plasma 
volume rose 6 cc. for ever)' g r a m  of albumin injected. With the increase in plasma 
volume and the return of capillay integrity, central (myocardial) circuluory 
fadure, requiring the ldrmnirtration of digitalis, developed. 

CASZ 2 . 4 u p p o r t i c c  therapy; typical mild c u e  ( f ig .  2 ) .  
Yote that the rise in pulse rate, drop in diastolic blood pressure and incrc+K 

in t h i o c y a n a ~  space were minimal. The plasma volume me with the devebp-t 
of immuniv. "tie total erum protein content was never low, and no ed&a w 

6. Harrcll, G. T.; Wolff, W. A., and Venning, W.: A New Approach m 
Batic Supportive Thempy io Rocky Mountain Spotted P m r ,  South. M. J. 38: 
367-371 (June 1945. Harrcll, Wolff, \'enning and Rcinhart.1 Harrell, Venning 
and Wolff.2 

7. The hyperimmune rabbit antiserum was furnished by Lcderle Labon- 
toria, P c u l  River, N. Y. 
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present. The changes are qual~tativcly the same as those in mort wvere cases but 
qurntitativelv much leu marked. 

CASE 3 . - - S u p p o r t ~ e  therapy; fatal case; patrcn: orerloadcd w ~ t h  cryJlor- 
loids (fir. 3).  

F i g .  2.--Mild Rocky Mountain rpottcd fever in a boy agui 17. 

n o c m  UOUNTAIN SPOTTED r t v c u  

L.00 *" 1 c u  
Iyu 

V 

:? 

0 

Y 

. 

C L W L  CDCYI 

Fig. S.-Fatrl case involving a girl qcd 15. 

on tbt p t i m t r  u&i&a to the b p i d ,  the codt ion was dauifid u 
mild or moderately seven. The pukc nte  w u  inaeamcd, but no change in blood 
pressure, plasma volume, thiocyanate space or serum proteins was found. Exccs- 
live amountl of uytalloidr were administered orally to overcome dehydration. 
Tbe pulse rate showed little change, but the diutolic blood pnavc dropptd, tbc 
plasma volume and the thiocyanate space increased markedly and-the rerum pm 

4' 
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tein content fell dightlv. The clinical picture of rap:dli  devcloping medullary 
edema with respiratory arrest resembled bulbar pokornyelitir ; peripheral edema 
rapidly increased, and the patient died. 

CASE +.--Supportive therapy; modrratrly s#Lere c u r ;  unnsccssary use o/ 
prrfonnrd protrin ( f ig.  4 ) .  

On admiuion to the hospital, the patient had a b w  xrum protein content and 
edema, with a h r e d  diastolic blood prru~rr ,  but waa not in k k .  The plasma 

I%? 
L* . 
. D  

A 

w?u x*UI -c<r / 

D O  cLImc.L twr. P D 0 e 
- 5  7 0  -. , .13 ‘ I ,  7 1  0 r c  L., .>LO 

Pig. 5.--c&ct of tion of antiraum and pan-uninobinroic acid 
in a woman, aged 56, with a mild form of the direax. 

volume wu Dot l owed,  bJiTsli;lthiocy-tc rpur w u  bvruwd --plurru 
volume w u  incrcving u recovery began, and the pulr  WY dropping when plasma 
wu administered. Gallop rhythm with central (mywardid) circulatory failure 
WY precipitated. with rapid dighlktion and a dccrruc in fluid intake, the 
abnormality w11 corrected. 
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CASE j.-Jpeciiic therapy A h  antrserum and  para-aminobenzoic acid, T I : ~  

iose ( f i g .  5 ) .  
The adminiatration of both antiserum and para-aminobenzoic acid early in 

the coune of the patient's mild illness did not prevent a drop in plasma volume. 
There was no increase in thiocyanate space, and edema did not develop. It was 
felt that the mildnerr of the infection was a greater factor in the prevention of 
cdema, maintenance of serum protcinr and failure of the thiocyanate rpux W 
increase than was the specific therapy. 

Cas. 6 . 4 p e c i f i c  therapy with para-aminobsnzoic acid; mild cas. (fig. 6 ) .  
T h e  patient presented an increased pulse rate, a lowered blood prruwt,  a 

lowered serum protein content and a alight increase in the thiocyanate s p a  but 
no change in the plasma volume. T h e  course WY mild, and clinically he appured 

aocn i  MOUNTAIN SPOTTED FEVER 

c 

.Ol..U I.. lli. I.. 

m 11 14 l a m  DIrw I.,* 4 

Fiq. 6.-Effect of administration of para-aminobenzoic acid in a boy, aged 
14, with a mild form of the disease. 

to be recovering when specific therapy with para-aminobenzoic acid was initiated 
on the sixth day of rash. I t  was felt that the course of the mild infection w a  un- 
altered by the late administration of the drug. 

CASE i.Supporti:e therapy; mild case complicated by encephalitic (fig. 7 ) .  

There MI no change in plasma volume, thk1CyU18k rp.a Q rnrm pmtcin 
content on the patient's admission to the hospital, though the pulse rate was in- 
creased and the blood pressure low. Bccausc of encephalitis and coma, he was 
maintained on an inadequate oral protein intake (1 Cm. per kilogram of body 
weight daily), and an attempt was made to substitute protein hydrolyhte by 
intravenous adminisvation as a source of protcin-building materials. Fifty g r u ~ ~  

therapy is shown by the fact that the thiocyanate spa& increased later thvl 
usual in the course of the disease, after capillary integrity had begun to 
restored (as u illustrated by the increase in plasma volume). Gavage fcedine, 
were then begun (4 Gm. of protein per kilogram daily). The greater efficaq of 
preformed proteins in the form of whole blood, as compared with protein bydrol- 

of protein hpdmlyute ( 1  cm. per uogram) w u  given *. The f8i lm of thil 
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yatc ,  in raising the total S C N ~  protein content and decreasing edema h illw- 
uatcd in the graph. Dehvdration developed when parenteral therapy w u  dir- 
crmtinued, is shown by the drop in thiocyanate space in the fourth week of rash. 

Fig. 8.-Moderatcly severe Rodry Mountain spotted fever b a woman .gal 21. e, I. 

CASE 8 . 4 u p p o r t i v r  therapy; m o d u a t r l y  sevcrc case in which thrrr DYU .I 

icadrquote protein intake ( f ig .  8 ) .  
Early in the c o w  of the patient’s illnesr tbue w u  no chutge io rh 

thiocyanate space or the plaama volume, though the pulse rate w u  increased a d  
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the serum proteins were low :?IC p3ticr.t ate little and did not tolerate a gavage 
tube. The inadequacy of the usual qcmti ty  of prelonned proteins as the d e  
source of protein intake is illustrated bv the late increase in the thiwvanate space 
and the drop in plasma volume after capillary intcgritv should have been restored. 
The rire in  rum protein content and  in the hematocrit value toward the end 
of the hospital stay indicates the neccssitv for repeated transfusions in tu& in- 
stances. hthcnia was present to a notable degree throughout the entire count 
of the d u c w  and continued for weelo into convalescence. 

CArr 9 . 4 p r c i f u  thrrapy; smrrr  dirrosr trratrd with antirrnrm and para- 
aminobenzoic acid ( f ig.  9) .8  

The patient w w  severely ill on admission to the h o p i t d .  The puLe rate yu 

inuuced ,  the blood preyure low and the thiocyanate space increased; the plrrmr 
volume and the serum protein content were not altered. With hydration, the thim 

- 

“.I 

N 

H Y  :r 

cyanate space increased and the serum piotein content dropped simultaneously 
w t h  the development of norabic clinical edema. The administration of antiserum 
from the third to the sixth day of rash caused little improvement. Administration 
of para-aminobenzoic acid \,as then started, the peak biood levels were attained 
between tbe ninth and eleventh dayl of rash, when clinical recovery w d y  begins. 
With the rise in plauna volume, cent rd  circulatory failure developed and was 
controlled with digitalis. .%s contalcscensc progressed, the blood pressure rose, the 
p&e rate dropped and the plauna volume, thiocyanate space and u n u ~  pro& 
content returned to normal. A high oral protein intake (approximately 5 Gh. per 
kilogram of bod\. %eight dad, was maintained. .%nti-histaminic drugs were ad- 
ministered but not until the t w e n t y - m u d  day of the d, after rhc -tory 

8. This case is reported in grcatcr detail in the .4merican Practitioner 1:425- 
435 (April) 1947. Photographs of the patient and colored diagramr illustrating 
the mechanism by which circulatory failure can be precipitated through u + l y  
rhosen parenteral therapy w included. 
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changci had reverted to normal The ncccssitv for meticulous attention to c v e r ~  
minor detail of supportive therapy is well illustrated ; it WY the unanimour opinion 
of all the physicians u p  until the tenth day of rash that the patient would &e. 

CASE 1 0 . 4 p i c i f i c  therapy; patirnt with I I V I ~ ~  dirrasr trrolrd d h  )uc 
ominobrnzoic acid (fig. lo).* 

The patient WPI w u c l y  9 when f int  seen by us. The blood prernvc YY 

lowered, the thiocyanate r p x e  increased and the serum protein content bw 
although the plasma volume WPI normal. In spite of vigorour ruppomvt thew 
and massive doses of para-aminobenzoic acid, cireuhtory collrprc devebpd; it 
WY corrected by the administration of albumin. With the return of capi l ly  integ- 
rity, the thiocyanate space decreased and rht pl- volume and naum protein 
content mat; central circulatory failure dmloped and w controlkd b digiolir 
The failure of para&nobenzoic acid to maintain capilluy integriv in l c l~c  u 
well Y in mild CIW ir illunrated. 

RDCUV MOUNTAIN WOTTCD rtvtn 

ip .u. 

I 
Fig. I G E f f c c t  of adminutration of para-aminobenzoic acid in a & aged 

5 ,  with a severe form of the direaa~. 

CASE 1 1 . -Spec i / i r  therapy; patarnt with modarately sivere disease treoted 
ulth antirerum; the reproduction of thr physwlopic chang8s of spottrd frvrr dur- 
ing serum sickness ( f ig .  11). 

The patient rhowed dgn~ of dehydration urd toxemia on ulmiras b tbe 
hogpital. The administration of anriserum d e v u r c d  thc toxic symptom but did 
not prevent the alterations in capillary permeability. The  thiocyanate space in- 
creased, the plasma volume and the serum protein content dropped and 
devcioped. With the mtors6c.n of capil.bry%ttt&~ during clinicd 
(manifested by the drop in temperature and the decrease in toxic rymptomj, the 
e d m  diuppurrd Md the -e B P ~ C  dtaured but tbc p h  -:,- 

9. This care was reported in greater detail in regard to the dfat of pa- 
aminobenzoic acid by S. F. Ravenel (Para-Aminobenzoic .4cid Therapy of Roch, 
Mountain Spotted F e w :  Outline of Comprchenaivc P l v u  of Treatment with 
Report of Five Casu, [cau 51, J.A.M.A. 133:989 [April 51 1947). 

L 
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'remained low. When serum sickness dcvclopcd, cdema rcturncd and the thio- 
cyanate space increased markedly but the plasma volume and serum protein 
a n t e n t  showed little change. Benadryl'R' (beta di~nethylam~nocthyi benzbydryl 
ether hydrochloride) was given. After recovery from serum rickncsr and the dir- 
appearance of edema, the thiocyanate mpace, plasma volume and serum protein 
content dl decreased. 

Fig. 11.-Moderately severe Rocky Mountain spotted fever in a girl wad 3 
- _  

~~ 

Fig. 12.-Fatal cau  involving a aged 5. 

CASE 1 2 . S p e c i f i c  therap) with para-aminobenzoic acid; fatul case compli- 
ratrd ,by pneumonia and myocardial failure ( f i g .  12).  

T h e  patient w u  merely  ill from the beginnily. The 04 protein intake was 
low, and an attempt was made to cornpenrate for this deficiency by multiple in- 

.* 1. 
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fusions of p i m ~ .  The thiocvanate space remained high and the serum protein 
content low, though the plasma volurne was maintained in spite of considenble 
cdema. The administration of serum albumin precipitated myocardial failure, 
which was only partially controlled with digitalis. Lobar pneumonia developed and 
did not respond to penicillin therapy. Terminally pulmonary edema was pracnt 
as well. The adminutration of para-aminobenzoic acid did not prevent the dtcra- 
tion of capillary pumubity to cryrulloidr. 

CASE 1 3 . 4 p r c i f i c  thrrapy with antiserum and para-aminobrruou acid; /aid 
c a r  complicated by m * v r  intrstind hrmorrhagr (fig. 13).  

T h e  patient was moderately ill on admission to the horpital. The puLe n t e  
w a  not increased, and the plrunr volume wu normal; the thiocyanate space was 

it did not change the duactcr or decrease the rate of spread of the rash. The 
i d ,  though no edema WII present Antberum wu but 

Fig. 13.-Fatal c u e  involving a girl aged 4. 

in pulse rate and the drop in blood pressure were due to bleeding from the bowel. 
A t  l int  the plasma volume was unaltered, but in the seventh day of rash the pa- 
tieiit was in shock’ almost the entire circulating blood volume was replaced intra- 
venously in leu than twelve how,  and the blood pressure and the serum protein 
content rox. Para-aminobenzoic acid was administered late in the murre, witbout 
producing any alteration in the clinical picture. Clinical edema developed, d- 
though there was no decided change in the thiocyanate space. At autopsy, Laiona 
of &e mall bkod vervb rucmbling periuteritis n o d m  wrc w a  in m u p -  

From thcx data several generalizations can be made. Early in the 
mune of the diaasc, dehydration and lowering d the blood chloride 
content are common; the dehydration is accompanied with little change 
in the plasma volume and thiocyanate space unless crystalloids are ad- 

tun  and red blood cells is altered progressively as the disease invclues 
ministered in largt quantities. capillary permeability to cryatdoi& pro- 
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in severity. The alteratiqn is greatest near the clinical peak of the b- 
ease, between the tenth and founecnth days of rash ; at this time the= U 
a tendency for the plasma volume and the serum protein content to drop, 
the thiocyanate space tr increase and clinical edema to  develop. 'Ibat 
alterations can be accclrrated by the excessive administration of crystal- 
loids alone. The alteratjon in capillary permeability is corrected with 
clinical recovery, which is evidenced by a drop in temperature and J 

d e c k  in toxic symptoms. 
Under the conditions of these experiments the administration of 

. hyperimmune rabbi: antiserum and para-aminobenaoic acid ( P a ;  
did not prevent the altcration in capillary pmneability to crystalloi&. 
The data suggest that some decrease in the permeability of capillaria to 
protein may occur undei therapy with para-aminobenzoic acid. 

COYMXNT 

Relation of Capillary and Cellular Permeability to Immunity.-.b 
increase in the capillar- permeability occurs in the course of R e  
Mount& spotttd fever. the alteration can be detected early in the 
c o r n  of the disease but is most @ & a n t  during the second week of 
Wh-the time at which immunity and allergy may be expected to dc- 
velop. Allergy has not becn demonstrated in rickettsial diseases, however. 
That an immune mechanism is involved in the alteration of capillary 
permeability is suggested by the hnilarity of the changes observed dminq 
serum sickness 'case ! 1 j to those observed during the cour~e  of rickettsial 
spotted fever. 

It has been known for vcars that antigen-antibody reactions h i t e  
a histamine-like substance. That histamine and similar substances alter 
capillary permeability is demonstrated by the production of a wheal when 
histamine is injected into the skin. In  Rocky Mountain spotted fever the 
maximum changes in capillay permeability occur a t  the time when 
immunity is ricin? rapid1.b. and is beginning. te attain ascendency over the 
infection. Our observations in cases of Rocky Mountain spotted fever 
suggcst that the antigen-antibody effect involves the general circulation 
and alters the permeability of the entire vascular t m .  

Because rickettsias arc located intracellularly, one would expect CC!!U- 

lar as well as capillary permeability to be increased. The fact that cells 
participate in the immune pmcess and are affected by allergic m i d & -  
tations is well known. An antigen-antibody reaction occurring within &e 
d might k expected to b t e  a hirtrmine-likc substance which waald 
increax the pemeahility of the cell membrane. I n  patients with spotted 
fever it is difficult tn obtain an adequate quantity of intentitid fluid for 
chemical examination by the insertion of d u  htaneousb. In 
view of the ease with which fluid can be obtained from patients 
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congestive falure! crc are led to suspect that some of the fluid lost from 
the circulation in spotted fever may be found within cells as well as bc- 
tween them. The disproportion between the changes in weight and the 
changes in thiocyanate space also suggests that cellular hydration occurs. 
The  observation of stupor, tremor and medullary respiratory arrest (casc 
3) is -clinical evidence that nerve cells arc hydrated exceSsiv~I~; the in- 
crease in cerebrospinal fluid pressure in such instances k usually less thur 
would be expected if the cerebral edema wcrc interstitial. 
' Unfortunately, no technic is available at present for the measure- 

ment of intracellular fluid. Regardless of whether the fluid goes into 
tissue space or intcpcells, the loar from the circulating intravaacular fhd  . 
lowers the blood volume and precipitates peripheral circulatory collapse. 

Since the effect on permeability of membrana is not confined to the 
cells but presumably affects the capillary wall between ells, one might 
postulate that at least one antigen involved in the immune rtpctioIl is a 
soluble one. If this hypothesis is correct, the substance produced by the 
rickettsias inside cells would diffuse out and induce an antibody response 
in the circulation. Thus, humoral as well as cellular immunity would de- 
velop, and antigen-antibody reactions would occur in the circulation on 
the surface of cells and within them. 

I n  any event, the alterations in permeability are evidently reparable 
with the establishment of immunity; this conclusion is based on clinical 
observation alone, however, since no quantitative data on the degree of 
immune response were obtained. The diurrsis which regularly occurs with 
recovery from infectious diseases has been known to clinicians for yean, 
though the mechanism has never been T h e  ratoration of 
capillary and cellular integrity would enable intcrstitial and intracellular 
fluid to bc r?.obiiizcd and excreted through the kidney. 

The Similarity of Serum Sickness t o  R o c k y  Mountain Spotted Fever. 
-The obsenations made in case 11 during the patient's serum sirkncss 
Icd to further experimental studies, which are being reported separateIv.*I 
Serum sickness produced in rabbits by the administration of human 
plasma caused the increase in thiocyanate space: drop in circulating 
plasma volume, drop in serum protein content and development of 
edema seen in cases of Rocky Mountain spotted fever. The  recent inw- 
duction of antihistaminic drugs raises the interesting possibility of pre- 
venting the harmful effects of immune nacw without affm.ting the 

10. Rackcmann, F .  M.; Longcope, W. T., and Peters, J. P.: Thc Excretion 
of Chbrida and Water and &e Rend Function in Senam Dkmc, A d .  I l n  Wed. 
18:496-504 ( a t . )  1916. 

1 1 .  Aikawa, J. K.:  The Immuno-Physiology of Serum Sickness: Alterations 
in the Blood Volume and Thiocyanate Space in Relation to the Development of 
Immunity, to be published. 

. I.- I ..- . .c .., 
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beneficial ones. The administration of antihistaminic drugs, “benadr$” 
and “pyTiknzamine?)’ in cases 9 and 11 was too late in the course of the 
diseasc to enable us to draw definite conclusions. The favorable response 
following the administration of these drugs to patients with serum rick- 
ness suggests that a beneficial effect might be achieved. 

The Effect of Therapy on Permeability and Circulatory Fai1uw.- 
The administration of supportive therapy alone to 7 patienta did not 
prevent the development of circulatory failure in some casu. The nec& 

Jty for the administration of large amounts of protein to replenish OK 
c011x1ye protein s t o m  and to maintain @e circulating plasma and blood 
volume is well illustrated in cases 7,8 and 10. 

A fcw observations on the response of the blood volume to the ad- 
ministration of serum albumin (as in case 1) indicate ’that the rise in 
the plasma volume was less than would k arpected from the arper- 
ience in other disczue. Usually an in- of 14 CC. for each grzm d 
albumin injected may be anticipated.12 When this increax does not 
occur, it is not known whether the albumin is stored or leaks into tissue 
spaces. 

S i  immune bodies arc found in the globulin fraction of serum, 
the chance presence of immune bodies to rickettsias might explain the 
reactions to transfusions of blood and plasma observed occasionally in 
patients with Rocky Mountain spotted fever.1g If this explanation is 
correct, serum albumin should be used to support the circulation when 
preformed protein is necessary in the treatment of circulatory collapse; 
if the hematocrit value is low and anemia is simultaneously present, 
settled or washed rtd cells should be used in preference to whole blood. 
Because of the large amounts of plasma necessary to maintain the cir- 
culating blood proteins in the face of the pronounced degree of protein 
destruction and nitrogen excretion observed in the disease, every effort 
should be made to encourage maintenance of protein storu by feeding 
rather than by replacement with transfusion.’ 

The administration of specific therapy to 6 patients either ear ly  or 
late in the course of the disease did not prevent the development of 
peripheral circulatory failure. No evidence w a  found that the dosts of 
antiserum used raised the antibody titer sufficiently to inc- the 
permeability of membranes; in all likelihood the immune balance was 
not shifted with this quantity of antibody. Since the ridrcttsiy muire 
several days to become established intracellularly. one would anticipate 

12. Coho, E. J.; Ondey, J. L.; Suong, L. E.; Hughes, W. & E., 4 
Amtrong,  S. H., Jr.: Chemical, Clinical, and Immunological Studies on the 
ducu of Human Plasma Fractionation: I. The Characterization of the Rotein 
Fnctionr of Human Plasma, J. Clin. Investigation 23:417-432 (July) 1%. 

13. Martin D. W . :  Rocky Mountain Spotted Fever in Children, J. P d a t .  
16:468-472 (April) 1940. 
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that the early administration of adequate q u a n t i t k  of serum might 
decrease or prevent the parasitization of cells and the subsequent altera- 
tion in the permeability of cellular membranes: prevention of an increax 
in capillary permeability would not necessarily be expected. 

The  administration of para-aminobenzoic acid early or late in 
the coune of the disease did not prevent circuktary failure. The re- 
currence of an increase in thiocyanate space without a simultaneou~ 
drop in plasma volume in the patients in casu 6 and 12 while they 
were under therapy with para-aminobenzoic add suggests that this 
drug may decrease the uctent of capillary permeability w) that ody 
slightly i n c d  amounts of uystalloids and no proteins ;ut prd 
by the capillary membrane. If this hypothesis be true, administration 
of para-aminobendc acid would exert its effect through intufvem 
with the product of an antigen-antibody reaction and hence could be 

cally similar to salicylates and procaine, both of which have been UICd 
to alleviate the symptoms of serum Jckncss. 

Pathogenesis of Cmtrd (Myocardial) Circulutory Fui1urc.-In unne 
instances, such as cases 9 and 10, myocardial failure as well as peripheral 
circulatory collapse was observed. In  other instances (cases 1 and 4 )  
congestive failure was precipitated by therapy. Changes in the electro- 
cardiogram on all patients with spotted fever were  not observed, and 
few electrocardiographic readings have been made during the acute 
episodes of congestive failure. The changes in the electrocardiogram ob- 
served in previous cases are similar to those which occur with edema 
due to beriberi. myxedema or anasarca of other cause. Pathologically, 
sections of the myocardium in fatal cases usually show edema of the 
muscle fibers. In  other fatal cases, lesions resembling periarteritis nod- 
have been seen in small blood vessels, as in case 13. Two mechanisms 
may be involved in the myocardial failure, i.e., mechanical interfercncc 
from edema and anoxia from the involvement of arterioles. 

classed as S U P ~ O ~ V C  nthu than S p c t i f i C  therapy. Thir drug is chemi- 

S r M  31 ARY 

1. Peripheral circulatory failure in rickettsial spotted fever is ac- 
companied with a drop in s e w n  protein content and the development 
of edema. 

2. The plasma volume is decreased and the thiocyanate space in- 
creased in the second week of the disease, when circulatory changes 
are a t  a maximum. 

3. With the establishment of immunity (or allergy), capillary in- 
tegrity is restored, diuresis occurs, the edema disappears, the plasma 
volume increases and the patient recovers. 



17 

4. The fact that the circulaton changes are 
the second week of the disease, when immunity 

at a maximum during 
begins to attain ascen- 

dent) ober the infection, suggests that an antigen-antibody reaction 
m a y  be responsible for the changes in permeability of the membranes. 

5. An alteration in t he  permeability of membranes w a s  observed in 1 
patient during serum sickness induced by the therapeutic administra- 
tion of R d y  Mountain spotted fever antixrum; the changes re- 
sembled those wen during the rickettsial infection and give support to 
the aforementioned hypothesis. 

* 6. An alteration of permeability probably takes place in cell man- 
b m u  as well as in’capdhy &; the ~ l p d h y  permerrbility may 
p’ogrrssively increase in degree, so that cytalloids, protein and red 
blood cells arc allowed to pass out of the capillaries. 

7. Myocardial failure may OCCUT an the dkct  d t  of the anoxia 
induccd by vascular lesions of the disease or by htentitial cdana, or it 
may be precipitated by mcessivc administration of fluids, particularly 
during the period when capillary integrity is being restored. 

8. I n  6 ca~es specific therapy in the form of antiserum or para-ami- 
nobcnmic acid, .ksu or togetha, arfy or late in- ob tbc 
disease did not prevent circulatory changes. 

9. Supportive therapy does not prevent the circulatory changes of 
spotted fever, but a high protein diet administered from the beginning 
of therapy reduces the physiologic effects of the d k ;  nawn Jkrmi. 
is probably the best preformed protein for parenteral administration 
in cases of acute circulatory collapse. 

10. I n  other infectious diseaxs in which the permeability of mem- 
branes may be altered, proper repiacement of protein and the avoid- 
ance of cxcesi\ e administration of cl7;stalloids might decrease circu- 
latorv failure: the principles of supportive therapy described are probably 
applicable to thesc infcctious diseases 
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ruah u urnthane, B ~ I  anti nitrogen mustards, di% not d i e a t  the 
formrtion In the l i v s r .  There rmrultr may k *.bn u u 

indiaati&i o f  the-oonrldorablo ability of the livsr t o  8ynthesi;o .d.quato a o u n t r  
of phorpholipldor even under very advsrbe oonditiozu. On the  other hand, it WM 

r u b c t u ~ o r  a u l d  bo regarded ar -ti4 BO- o r  lor#  rpecif iaal ly  on tho forgation 
of phorpholfpidor in  tho 1i-r. 

libl~l that if Other rubrtanaer Wl% fO& t o  OaUIe ohanget I n  t h l r  p r m u ,  -80 



6. 
C. -c 18 relnted 

Ln mort of the  &bote experiments radioaativm phorphorur ha8 been urod u a 
traoor in  animal8 maintained on inadequate d i e t i  which nizht have cased f'unotioarl 
urd umtai0.l o h u y r  in th. 1it.r. 
the porribility that the t o a o i t y  o f  t h e  radioactive isotope could be inureared by 
diw 6.fioi.neiee orp.alill~ by a 1-k of lipotropio factors. TUr p o r r f b i l i v  
m of 0- g.&tOr intorert to innrtigatorr in thir b p v t r n n t  rad in t h o  bpsrtment 
of Yadioins rho u o  o u r j i n g  out orprk8ntr  with introdwtioa of radiorotim 
phemrur is pationtr w i t h  11-r dlwu.. 
inrsmtigators, the toxic i ty  of radioaotive phos2horus in mioe maintairud 00 ruiour 
dirtr ty etudbd. l o  appraairblo rLuy w u  de*trd 
pr&ohu md fat8 in th. d i m t r  or by mupphnentiq a lcm protein diet d t h  oholine. 
'Iho rerultr of there exprimentr will bo n p o r t a d  at the nrrt w o t i . 4  of tho 

Aaoordingly, it m m d  of i n b r e d  t o  Lnmrt igak  

Aaearding4, in adlrbaraticm w i t h  them 

v u y h g  bb lml d 

1. 00 (La8dOv Of hi-0 h *b8wmt Of the p.pU Whish rill k pmrenkd, i 8  
em lo red. 

p r O f O r 8 i d  mmr8 aiat Ia . d d i t i o a  t o  tho priaaiprl iavw*igrtot t& io11 
have oollaborated in the exprimentr: 
Bibohair-), Xk. Y. A. Q l a ~ o n ,  (Instmotor of Blochernirtry), 1. Crowdor md 
Po U t a h e l l  (Qraduata Studsntr), Yo L. Wgler (Technioi.n). 
he lp  hu beon obtained i l r o  by t h o  other indiriduilr .  
in oellaboration w i t h  innrtigatorr o f  tbo  lkpvtrrrt of Ildkirwl, 

Dr. 1. B. Cornatrot A n l i s t a n t  Proferror of 

P u t - t h o  teohnioal 
S o m  oxperi~wntr worn rads 

..+. . 



i& following p-at oquipra$ h u  boon purahrrod for work oa  tho p r r w p t  
pr03eot1 

W i t h  t&o mmm rppmprirtad by th. Abario Ibwm b a d a 8 i - e  three .Isrkn of 

&wkbvwn (w lW), upd throa o t b t  -bot8 atkn&d tho oourm oa tb, mm Oi 
irotop.8 at k b  Brtional frboratoy in oik adp, ?eyp,rr~ (Iruyd lw). ?!bm 
- f i & d O  Of tho h p h n t r  Of ~ O o h d S t ~ ~  bdiek08 ~ 8 i O l O ~  

-8 f d w  at- tb 0 0 d O t . m  imtOm8 at thr I 8 t i O d  ImUbQr&O?7 

. -  
u l d  Rl8rmmlow. 

18- hbor8tcJq 

T b  aarpletion of u irotopo labontom t o  bo urd  by worbrr frar the various 
d . p m t 8  of thir rohool llJ d.1- b...UH it N O a P r i b M  0qndi.d t0 
-1 
rohool rhioh waa under aonrtruotioa. 
h u  been oaslpleted and it i r  expotod that in about three weeks the i r o t o p  lab rill 
bo mrdy for we. 
h h & d  in tha prosent eontrrat, tho i r o t o p  unit rill ipolud. a m  t o o m  for abmnioal  
work w i t h  high rmiionctiritior, 00, for o h d o a l  mrk a t  the mdl- radiowztivity 1 0 ~ 0 1 ,  
olb, roes for anhaah, OIU room for the rtudy of  h\oson pationtr, one rmrll o i f iea ,  
onm r88h r o a  and one O O U n t i n g  rea. 
purchased w i t h  fund# rhifted f r a  thir oontraot to Contrsot Bo. R8oards700 of which 
Dr. 6. T. Ham011 is the p r i n c i p a l  bver t igr tor .  It i r  believed that the E- lab 
rill be pbquata for  a oonsidorabl. oxtonoion of the work w i t h  r.dio.ativa iroto  ea 

which  w i l l  be ured i n  the further developnsnt of the pZW8Ont inrertigationr. 

irotopa labarstow in a m u  WUa to t h o  p n w n t  building of ttrlr 
Only rooently tho  oonmtruotion of t h i r  uidition 

W i t h  the p u t l t i o n r  m d  altorations wd. possiblo the fund# 

Safe- and protootion b r i o o r  ham bean 
\ 

in thlr Whool .nd rill r l r o  allm the pmpuat lon o f  oompoundr lrbelfed w i t h  O l  i 

A finrnoirl broakdcrm of *e o x p n d i t u r e r  made or t o  be rado bur- the fLr& 
nine month period of the pmrsnt r e s e u o h  project i o  a8 f o l 1 a s c  

8 tfiW.00 
and Supplier 977 075 

990.80 
1.591.31 

Altoratioxu and put i t loam for 

bnimd8, materials m d  supplier 
tbs i 8 0 b p O  1.b 6etbb000 

ordered 350.00 



It is believed that t h h  ‘ham fdpljping fraa tho to ta l  appropriation rill bo 
aompletely urod during the period from -ah 31rt through suly 80, 1949. 

t- 
Dr. -10 

w. - 

Y C  7 -  



........................... Date w w 
p3p7  - 'i ' -7  c -, 

...... e r b b b e a . ~ ~ b # b * b O . b b ~ O # ~ # # b ~ ~ ~ b ~ O * b b ~ b * O * ~ . * . * O O O b i . ~ ~ . ~ b b ~ ~ b b ~ @ b  * ? b r * * L j - a a m  

( T i t l e  o f  f i n a n c i a l  o f f i c e r  t o  who hec 8 uld be amiledr 
I ~ r q  wwl et W t m ,  ~ t d h ~ L h 8 .  ........................... 8 e . o . ~ ~ + ~ . e ~ ~ ~ ~ ~ ~ ~ e ~ e e . . e . ~ a ~ ~ - m - m ~ . a r ~ ~ ~ e . c r Y r ~ a ~ a ~ ~ e ~ ~ ~ . ~  ,* (Addrrse of thir  o f f i c e r )  - r  - 

It  is understood and agreed by t he  appl icant :  (1) That funds granted as a re- 
sult of  t h i s  reques t  a r e  t o  be expended for the purpoeee s e t  f o r t h  herein; (2)  that 
:?-E grant- in-aid may be revoked i n  whole or i n  p8rt e t  any t h e  by t he  Surgeon Gen- 
e r a l ,  provided t h a t  a revocation shall not include any amount obl igated previous t o  
t h e  e f f e c t i v e - d a t e  of the  revocat ion i s  such obl iga t ions  were p d r  so l e ly  f o r  pur -  
poses s e t  forth In t h i s  applicatlon;  ( 3 )  t h a t  a l l  reports of orig inal  inves t iga t ions  
supported by any grant- in-aid made a8 o result of t h i s  requert & M & & . ~ r l r d g e  such 
suppor t ;  and ( 4 )  t h a t  i f  any paten tab le  d i scove r i e s  o r  inventions a r e  made i n  the 
'ourse of  the  work aided by any grant  received a8 a result of t h i o  appl ica t ion ,  t h e  
p p l i c a n t  rill, in considerat ion of ouch grant, refer to  the Starwon 
J b l l c  Health Serv ice ,  for determinat ion,  t he  ques t ion  of whether such petentable  
i s c o v e r i e s  o r  invent ions shall be patented 8nd the mbM8r of obtainin@ 

qng of the proposed patent8 in ardrr t o  protact the ptiblic lntersrt. wr- 

) a r p k y 8 & O l M I l r c k b C a I h L .  
Name of i n s t i t u t i o n  ..J)rwb.dJirC.b.......ee.......ee..ea.e 

- 
- -  
ru 

W 
U? - c  

a *This period Is 

(Type name and t i t l e  of o f f i c i a l  0. 6. &, 
authorized t o  r i g n  f o r  i n a t i t u t i o n ) .  ..................................... 

Signature  of t h i r  o f f l o i e l  ...... .................. 

not t o  exceed 1 year .  16-47427-3 

-4Q4M-a) < O - - r , .  Y _ j  

.. ..*% l__i 



-P- 2. E a t h t e d  total  number o f  yeare of proJeat duretlon . o e .  b. .. b. o . b.. . a . . o o a 

3.  Has any wopr been 'bdh"en. th i s  proJect by principal invesiigatoflnamed on page'  
* -  ....* C 4.0- - 

I)? Yes . s a  NO * e .  . .  



\ .. . . , ., . ;'ii * a  ". .. . .  _ . I  , .. . . .  ;.*' . . G y * .  : . . . .  . 
, ' ,,,, . ' t i ,  '5C)cCi%.i *r' '.-. ' ' 

, .  . . . > r  . _ _  ~ , = * . , . 8 - + . .  . c I . . * ' - L .  - . ' -  i . .  , I  ., . c ' 8 . ..; - ' a, .?+; "a". . . 
R 

t l  
. -  

. _  I.. . .' .: . 
... ,, : r 4 . , r  . . ) .  . , . . , .  . . .  

5. (a) rrtrbt fkhOir l -pupp& h.8 bwn reooitrd for this or related mmrah br tba 
- .  
. .  

. L  

, . .  

' I .  -*.!.. ' 

(b) &eo the pr lnc ipal  investigetor have other requests for asrietance on this 
or related research p r o j e c t s  pending with governmental agencies ,  .ow w i t h  p u b l i c  

NO *I or private foundatioac? Yes ... 
If yes, give  slgnifiaant dstr, including title of project, ~ r n  of s ~ e n c y ,  and 
amount of requested funde. 

16-47427-2 

. ,,I--zb .. -.IFk. 



..................... * b . b . *  

Petaonnel (Itemize) : 

.... * . * . * * * . * * . . . * . . . . . * * *  

. . . . . . . . .  . .  ̂... . .  . . .  -- ,4:. ... ,%', ,, . .  

........................................ 
i . . . . . .  - 1  ........................................ 

I +- 

b * * * * S * . & 4 . * * *  .......................... 
Consumable Supplies (Itemize) : 

J--#nih8m 

I ;. t Q 

-.. 

'trark .*'- 



Sooiaty Ymborrhlpa 



0. hymr, Dwid .ad Dubia, 1 . h  Can Rqort, Cl taml  PtmOfogi-1 C e n f o m o o ,  
brtb krol lm Y. J.  6:103-105 (?ob.) 1948. 

9.  Porlrweig, W.A., Ruffin,  Ju11.n M., end C . / e t ,  C.r h e r a t i o n  of O r a 1 4  Adminlrtorod 
b V i t u i n  lr, Hrelth urd Dlrwn, ?ad. PMo., Vol. 4 (&rob) 1945. 

10. flufftn, J u l l r n  Y., E a y l h ,  J .  and C 4 e r ,  David1 the C l l n i o r l  Flgnlflerncr 
o f  kltarrt loa of tho S r l l  Intortlno ?attern e# L-'amtratad by X-ray, krtro- 
en twology  4 :809-$M (Apr i l )  1945 

11. CaJer, C w t d  and Ruffin,  Jul1.n Y . :  Vitamin b v a l r  i n  Spruo, Am. f .  Mod. Se. 
0lO~#K)-alT (Aul.) 1MS. 

16. Cayor, Cavidr Caro Roport, Cllniorl P6thofogioe~ Conforoaoo, North Carolina 
Y. 3. lr181-483 (Sopt.) 1W. 

l?. Caror, C.: Diagnorir and Trartwnt of E a r l y  Vitamin Geflolone~ S t r t o r ,  J.A.M.A. 
lSLabSU-bel (Mov. 9)  1946, 

r ' l i  



C.ror, D., and Maborr, G.C.1 k Clinioal hrloatioa of T O W  B l o o d  Proklar 
and Albualn and Olobulin frratlona i n  Ho8pi$allsd h t i o a t o ,  3 w t b .  M. J.  
u w u - v s a  ( h p t .  1 iw?. 

80. Cajor, 0 . :  Cllaioal .ad tbontorf O b n m t i o n a  OR th Uao of Bothloahr @ad 
Y l t u l n  S u p p l m a t m  In tho Trutmont of Uvmr Din400, rroh, fat .  Yed. 
8C :644-654 ( I l o ~ .  ) 1947. 

1 1 1 2 0 4 1  -" 



42. Cayor, C., and Corrutaer, U.X.: Ttw Eftmctr  ef Choline and Yrthioalno oa Phospho- 
l l p l d r  ?onat ion I n  P b t l e n t o  d t h  Llvrr Cloeaae a8 Yosrurd by Radlorotltm Phorphorur, 
SoImam (Iroooptod f o r  hblimtlml 



( F m a  the Dop-ntr of Bioohemirtry .ad yediolne, Bamm Way Sahool of Modioine, 

lint dieearor mima in Vwro ladiridualr evwa -11 dorer of  radloaatirity oould 

rn rioa (prmmaably rr inkinod 01s rtook diet), -re author8 mggert that tb 

Y LD, aftor o m  iojeotion of P i a  around 4 r i o r o o u r i e r  per gru of body weight. 

U i t h  t h i r  dorm 4 o u t  of 6 d o e  diod betmen 16 t o  21  daja. 

d o e  maintaimd 00 diet8 of known o a p o r i t i o n  rad i p j w k d  w i t h  radiorotire phorphonu 

lipetropio faator@ in the diotr ,  awh a bf lc ionoy l ead i4  to a f a t t y  i n f i l t r a t i o n  

t i 1 2 0 4 3  



rupplomntation of tho d i o t  r i t h  o h o l l m  ahould gim a mom or 1088 markad 

t I \ 2 0 - 4 4  - .. 
: 1. 



tb leva1 Or the fat in th. & e t  w u  doanand ?rr 32 t o  5 par o m t  (Diet SI). 

whan the protoin oeatont of tho l a  fat, la prote i .  diet m a  laarmand fra 10 te 

r -  
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W A K E  FOREST COLLEGE 

THE 8 O W M A N  G R A Y  SCHOOL OF MEDICINE 

W I N S T C N - S A L E M .  N O R T H  CAROLINA 

Z O N E  7 

Jum 17, 1949 

M r m  Glenn Humphries 
Atomio Energy Commiaslon 
Oak a d - ,  To-rree 

Dear Hr. Humphries: 

Thank you for your phone c a l l  today. I 
have armngod r i t h  the Robert ED Lee for two single 
rooms, which will be held in your name. I to ld  them 
you are arriving on Capital Airlines'  Flight 500, 
3 : 5 7  pDm., 8 0  t h a t  you should be in th. hotel before 
6:OO. If you find you are delayed, let  them know so 
they w i l l  h o l d  t h e  room after  th8t  t im.  

I have srrsnged for !&. Parker and 3r. A r t o m  
t o  be s v s i l s b l e  9:W a.n* the morning of +he 22nd. 

Cordia l l y  , 

GTH:mjs 



W A K E  FOREST COLLEGE 

THE B O W M A N  G R A Y  SCHOOL O F  MEDIClNE 

WINSTON ~ S A L E M ,  N O R T H  CAROLINA 
ZONE 7 

June 11, 1949 

Dr. Harry Stoeoklo 
Chief, Biology and H e d i o l a  Did810n 
Atomio Energy Conanisslon 
Oak Ridge, Tennessee 

Dear Dr. Stoeokle: / Thank you so muoh f o r  Dr. Beloher's l e t t e r  of 
June 8. We have in t h e  same m a i l  got ten  a r a the r  d i s q u i e t i  
letter from Om, whioh ind loa te s  t h a t  w m y  h a w  d i f f i o  
i n  paying for equipment ordered under our oontraot monr 
i f  it i a  de l ivered  a f t e r  June 30, 1949, We have oontaoted 
our supp l i e r s  and n o t i f i e d  them of t h i s  but  the  major item, 
the  fume hood, is being b u i l t  by Sheldon and the e a r l i e s t  
de l ive ry  they  had promised was June 30. Also in the earn 
mail,  we got a l e t t e r  from Sheldon i nd ica t ing  t h a t  the pro- 
bable delivery date rill be July 17 due t o  a plant rhut-duwn. 
The letter reoeivsd today from Mr. R. F. Lynoh, oontraot ad- 
min i s t r a to r ,  Om, states as  follows: "Since the  Atomlo Snergy 
Commission rill take  over t he  researoh under the subjeot Office 
of Yaval Researoh Contracts by new AEC oontraotr  a f t e r  June 30, 
1949, it is des i red  t h a t  t h e  subject  oontracts  be ole8md up by 
the  t s r m i m t i n g  date. Therefore, payment f o r  equipment ordered 
under t h e  subjeot oont rso ts  p r i o r  t o  June 30, 1949, bu t  una 
del ivered by t h a t  date should be oharged t o  the new -432 oont rao ts  
when d e l l m r e d .  It i s  b e l l e r e d  t h a t  the neoessary reoord ohanges 
t o  aooomplish this presents  no problem." 

Does t h l a  l a s t  selhtenoe Illban that  it rill be posslbb 
t o  make aome arrangement h e n  you oomd here June 22 t o  take oare 
of these items. For lnrtanoe, one of our problama i r  that the 
I n a t a l l a t i o n  of duot work for the  iumS hood i s  on a t l m  and 
ma te r i a l  b a s i s  on our presen t  understanding with our looa l  oon- 
traotor. The plumbing, oarpentoring, and v e n t i l a t i n g  aolrtnotorr 
have so f a r  been unrri l l ing t o  !make a firm est imate  whioh oould be 
paid now for work t o  be done, and we d i d  not  r a n t  t o  s t a r t  these 
t h ings  un t i l  the  major item of equipment w a s  i n s t a l l ed  so t h a t  rn 
oould bui ld  around it and get  t igh t  f i t 8  for a l l  the  j o i n t s  and 
oonnoot ions. 

4r CONTRACTS 



Dr+ Earry Stoeoklo June 11, 1949 

I have gone i n t o  these  problems in some length so t h a t  
you oould t h i n k  them o w r  m d  give us an answer as t o  huw t o  
handle it when you aome June 22. 
you muld lib t o  ark me, I rill be a t  Oak Ridge the afternoon of 
June 15 and morning of June 16. You oould oontaot ~lb throub Dr. 
Bruoer . 

If t h e r e  are any other  questlons 

lb oertainly are looking forward with a great doal of 
relief snd plearare t o  t h e  transfer of our oontraot to you f o r  ad- 
m i n i  8t ra t I on. 

c 

Cordially, 

", 



. ._ . 

'I 
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WAKE FOREST COLLEGE 

E @ ; ~ ' S K  GRAY S22OOL CF LE!lICr?3 

Winston- Salem, Sort?  C a r o l h a  

May 2, 1949 

Direct or 
Division of  Biology and Medicine 
Atamic Energy Co~mnission 
Cons t i t u t ion  Avenue 
Warhington 25, D.C. .c 

Dear Sir: 

I am mry happy t o  approve on behalf of the  Bowman Grry School 
of Medicine of Wake Fores t  Col lege the three rereuah propor818 f o r  
app l i ca t ion  of isotopes t o  the study of human d isease  which are en- 
closed, A g rea t  deal of i n t e r e 6 t  ha8 been aroueed among the members 
of our f a c u l t y  a o t i m l y  engaged i n  researoh of th. Pellowship Train- 
ing  Prognm of the A t d o  b r g y  Coanirsion. As you u m  aware, the 
f i r s t  of the Fellows whose t r a i n i n g  w a s  begun under 'his program has 
Frogreased s u f f i c i e n t l y  f a r  t o  enable  k i m  to star t  out  on h i s  o m  i n  
another  i n s t i t u t i o n .  We a r e  ve ry  happy t o  continue to t r a i n  addi t ion-  
a l  Fel lons a s  they are ass igned  t o  us by the Commiseion. 

The College is very grateful  t o  the Commission f o r  m a k i ~ g  ava i l ab le  
t o  us  f a c i l i t i e s  t o  expedite r e sea rch  i n  the various departments of the 
School. These research ~ r o j e a t s  could not  have See2 undertaken without  
:Jour encouragement and f i n a n c i a l  ass i s tance  i n  hel3ing t o  make ava i i ab le  
the necessary f a c i l i 5 i e s .  As you are r e11  aware, i n  the coming p a r r  
the c r i t i c a l  fac+&r w i l l  be Fersonnel rather than f a c i l i t i e s  and equip- 
ment. Assistance cf :he :ommission i n  enabling the inves t iga to r s  t o  
secur9 ar?a retair, adequate1:- t r a i n e d  sersonnel of  +he Pecessary h i g h  
caliber wi l l  t e  e s s e n t i a l  t o  successful  ? rosecut ion  of' t he  research  and 
training. 

Please l e t  ne exoress t o  you on behalf o f  t he  College and School 
of Xedicine our apprec ia t ion  f o r  your n e l p  i n  the past. 
t o  keep our request  rodera te  and s u f f i c i e n t  t o  cover only our immediate 
m e d .  :a bel ieve that the  transfer of the adn in i s t r a t ion  of our con t rac t  
t o  the  Operations Office, Oak Ridge, rill f a c i l i t a t e  the Administration 
i n  handling of t he  d e t a i l s  o f  t h e  contract .  

Re have t r i ed  

Cordial ly  yourn, 

B.C. Car?;.rter, Y.D. 
Dean 



y.3r 2, 1949 
Direc tor  
Division of Biology and Yedic im 
Atomic Energy Caamiraion 
Cons t i tu t ion  Avenue 
Washington 25, D.C. 

Dear S i r :  

c 

In compliance w i t h  your lotter of A p r i l  20, 1949, Dr. murnrm 
D. Kitchin, P res iden t  of Wake Forert College, throwh Dr. C. C. C u -  
Dentor, Dean of the Bowman Gray School of Medicine, has desip;=bd 
me t o  servo as the co-ordinator f o r  the var ious  proposal8 f o r  the p a r t i -  
c ika t ion  of Wake Forest College in the F e l l m a h i p  Progru. 

You w i l l  f i n d  enclosed separa te  proposa ls  for t he  continuation 
of the  research o f  Dr. Camillo Artom on “Zormonal and Fharmacologicai 
Actions on t h e  Formation of Tissue Phosphol ipides”;  
3 r r s l l  on “ X s t r i b u t i o n  and rumover  o f  SoCiiun and Fotarsium i n  
dcute  In fec t ionsm;  a new prc -osa l  by Doctors Artom, Harrell, and 
h v i c  Taayer O n  “Toxici ty  Of’ FS2 as Related t o  the func t iona l  c a p c i t y  
of the  l i v i r . ”  
proposal for t h e  work t o  be uone, and a b u q e t .  Also enclosed a re  a 
bl1-e 3 r i n t  of the iso-&sa iabora-,.r2- under cons t ruc t ion ,  a copy o f  the 
l a b s t  c a t a l o g  o f  aowman G T a y  School of !.!eaicine. Attachea is a co- 
ord ina ted  summary o f  t ? ~  r3search z r a n t s  and p3possls. 

Dr. George T. 

h c h  proposal i s  com-3lete w i t h  the rrogram r % ? o r t ,  

2y the  l a s t  n?  t h e  s-mner, t h e  e q u i r m e n t  requested i n  the 
recpu.s ls ,  3 r o x s a l s  and t h a t  purchassd w i t h  t h i s  year’s  T r s n t s  s:iould 
all be i n s t a l l s a  i n  tne new i so tope  laboratory on the Yifth f loor .  These 
f a c i l i t i o s  a r e  t o  be availhble f o r  all d e p a r t m n t s  i n  the school. ?.e 
shall at tem?t  t o  i r t e r3s t  o t h s r  ne7art”erts ir t h e  a-zii?stio- r f  I s o t o ? e  
techniques t o  t h e i r  s p e c i f i c  research  problem. 

The needs o f  t h e  i nc iv ldua i  i n v e s t i g a t o r s  for their r p c i f i c  
r e rea rch  p ro jec t s  are discussed in eaoh 8eparate proposal. 
exTress t o  t - .e  Atomic Snergy Conmission f o r  the -4aninis t ra t ion o f  the 
School as wel l  as the individual i n v e s t i g a t o r 8  our apprec ia t ion  for your 
gracious support this pas t  year. 
nutually pro r i t ab le  assoc ia t ion .  
f o r m t i o n  we cac forward, please command us. 

Flea80 l e t  m 

Re a l l  look forward t o  a long continued, 
If t h e r e  is any addi t iona l  de t a i l ed  in- 

Ze spectfully youre , 

h o r g e  T. Earrell,  &.D. 
Frofessor of  Yedicine and 
Direc tor  o f  the  Department 
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?AX FOUST C O U G E  

T-9 !?OK?‘X! 5RP.Y SCHOOL OF !EDICI>.Z 

-. 
I 1 i F. t o s  - Sa 1 en , ?! or  t h 7 ar  o 1 i na 

Apri l  27, 1949 

D r .  John 2. Borers 
Ass i s t an t  to Direc tor  
Division of Biology and Medicine 
U.S. Atomic Energy Canmission 
mashineton 25,  D. C. 

Dear D r .  Bowera: 
- 

On March 31, 1949 I sen t  t o  you an a F p l i c a t i o n  f o r  one year  renewal of  
t he  grant-in-aid from the Atomic Energy Commission c u r r e n t l y  administered by 
the Offioe of Naval Research (Contract No. N8onr-63701). T h i s  app l i ca t ion  
( i n  3 cop ies )  was accom-,anied by a progress  r e p o r t  ( 3  copies)  atmrnariting the 
r e s u l t 8  obtained during the  fir6t nine months of work,  a b s t r a c t s  of four pre- 
l iminary paperr  (3  oopies each) ,  the nranusoript of  a complete paper and re- 
p r i n t s  of tm o the r  rocea t  papera (1 oopy each).  
now enc los ing  three  add i t iona l  copies  o f  t n i s  r e n e w a l  app l i ca t ion  and also  
of t h e  progress repor t .  

For your oonmnience, I am 

Q b r  rece iv ing  the  copy cf ycur l e t t e r  t o  C r .  L i t ch in  dated Apri l  20th 
with the  material enclosed acd a f te r  our tele?hone c o x e r s a t i o n  o f  ;,?sterday, 
I woLid l i k e  t o  add the fc?lcnvins cements concerning the  sums re;Lestec f o r  
the coming  year. 

You w i l l  crobabiy r e c a l l  t h a t  t h e  sum re5uested i n  r.7 or ig ina l  aFp-ica- 
t i o n  l a s t  year ancuctec t c  :i9,840. The sum was reduced t o  ?16,350, bu t  t h i s  
f i gu re  included the  expenses f o r  t he  p a r t i c i ? a t i o n  of several f a c u l t y  mer.bers 
cf t n i s  school t o  t r a i n i n g  course8 a t  the  National Laboratories i n  srookhaver 
azc fs:.: ‘ i a g e  ($9003,  a x  tne ex-lames f o r  a l t e r e t i c z s ,  7a r t i t i c r . s  azc ,.tork 
r e l u i r e d  f o r  se t t i? ;  u- ar! iscto-e l abo r s to ry  t o  Se used. by a l l  de-art- ,erts 
cf  tais  s c h o o l  ($6,25G;. 
l i d T e d  t o  $9,200. Accord iq ly ,  the o r i g i n a l  f i n a n c i a l  plans had t o  be revised 
e.nd t he  work c u r t a i l e d  ir. c r d e r  t o  kee!: the  exbensos wi th in  t h i s  lirnit. Vore 
e soac ia l ly ,  we omit tea  the y r c h a s e  of the equipment, apparatus  and compounds 
required f o r  t h e  exneriments w i th  C 1 4  and we coccentrated our a c t i v i t y  on the 
exrarlnents wi th  rad ioac t ive  phosphorus. 

Tnus the actual amouct ava i l ab le  for the p ro jec t  was 

As shown by the  Frosress r e r o r t ,  m be l i eve  t h a t  our inves t iga t ions  have 
a l r eady  given i n t e r e s t i n g  r e su l t s .  
work w i l l  be  necessary before .-ore important  and more s o l i d  conclusions can be 
reached. Moreover, i t  i s  ny d e f i n i t e  opicion t h a t  an extension o f  the p r e s e r t  
work by t h e  use o f  C 1 4  l abe l l ed  compounds w i l l  be extremely useft11 f o r  the cor rec t  
i n t e r r r e t a t i o n  o f  t h e  r e s u l t s  obtainsd thcs  f a r  and af those which we hope ;c 
obta in  i n  t h e  future. Cr Lie basis o f  these  ccns ioera t iocs  f o r  Lost of the  

%3w8mr, oce o r  two more years o f  in tens ive  
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i tens the sums requested in the renewal app l i ca t ion  are :iigher than those 
wnich have been available to us t h i n  year (althouTh they a r e  much bs low 
-:?e msunts  listed i n  the  or i - ; ina l  a c p l i c a t i o c  of  l a s t  year). 

The Lncreases i n  t he  i f e m  Technical Assistance ( f r o m  $3600 t o  $4320) 
seem6 necessary since it does not seen poss ib le  t o  keep the present  per- 
sonnel o r  t o  o b t a i n  other Mchnic ians  without somewhat higher  s a l a r i e s .  

The expense f o r  Iermanent equipment ( increased  from 42100 t o  $2850) 
ir intanded o r r e n t i d l y  to cover apparatur necereary  f o r  work with Cl4. I n  
addi t ion  m would need one high speed cen t r i fuge  in order t o  f r ac t iona te  
the lirer e x t r a c t s  w i th  high speed cen t r i fuga t ion  and rocereories f o r  the 
Warburg a p p a r a t u  to s t u d y  more intensively tho metabolirm of phorpholipider 
in irolatod Umr. - 

The increase in the i t e m  Coneumable supp l i e s  (from $2100 t o  $3400) Is 
due ehiofly to the o o r t  of th. ryntherir of C14 Iabolled campounds. 

The itam Travel ( increased  from $300 t o  $900) inc ludes  the  sum of $650 
f o r  p a r t i c i p t m  t h e  unaerrigned to the F i r s t  In te rna t iona l  Congrere o f  
Bioobemistry in Cambridge, England, i n  the program of which 8 paper is in- 
cluded bared on tbs r e s u l t s  of tho prerent  work. 

The increases  i n  the %s:ellanesus expenses (from v400 t o  $503) is due 
c h i e f l y  t o  the increaaed c o s t  for maintenanoe, r e n a i r e  and reDlacement of 
r ad ioac t iv i ty  apparatus.  
the aging of these apparatus  and t o  their In tens ive  use. 

Such increases  i s  t o  be- expected i n A  r e l a t i o n  t o  

xith many thanks and b e s t  personal regards ,  i am 

Sincere ly  ycurs, 

7 4 1 1 0  Artom, K . 3 .  

3nc l c s u r e  s 

Renenal app l i ca t ion  f o r  grant-in-aid 
from the A.E.C. (3  cop ie s )  

Fro;,ress r e p o r t  ( 3  cop ie s )  



y 4 . - s  &-. &A?$ --*. 

It is understood and agreed by the applicant: (1) That funds granted 89 a result of this reqaeSt are to be ex- 
set for th  he%’; (2)  that the grant4n-aid may be revoked in whole or In part at any time 
m d e d  that a revocation shall not include any amount obligated previous to the effective 

date of the revocation if such obligations were made solely for purposes set forth in this application; (3) that all 
rc ts of origipal investigation2supported by any grant-in-aid made as a result of this request shall acknowledge 
wcn aupport; and (4) that i€ any patentable discoveries or inventiarrr pnmade in the coursed4ihe work aided 
b an ant received as a result of this application, the applicant will, in consideration of such grant, refer to the 
---, for determination, the question of whether such patentable dis- 
coveries orlinventiom dud3 be pateabdw the mannor of obtaining and disporinl od- mtx in 
order to protect the public interest. 

;. ::k-&a*. , ., \ 

- - k . r n  Gray C a b 1  of U e l l r ,  1, 1. C, 
(Addrew of thh h e = )  

- .  . - -  -‘q-* * . $ 7 p i q U F d $ + ~ f  - p.:m n 

knw Qrrf S w  a i  mdao e t  

c 

P <‘ Name of institution --- 
, A 1  

8. C. G, ka authorized to sign for institution) _____ (Type name and tftle of oflcial 

Signature of thia official,- - -  - f’hb pariod t not to a d  1 nu. 
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(b) Doea the principal investigator have other requests for assistance on this of related research projects 
pending with governmental agencies, or with public or private foundations? - . _  . _  Ye8 @ No _- . .- 
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Dlrtrlbution and hnsoror o f  &dip. r d  ht8rattm i n  

George T. Harrcl l ,  Wake Forest Colleec 
Bowman Gray Zehool of Medicine, Vq*lnston-Solen, N . C .  

frriWtt- 
(Coatrrot # . a r 4 9 0 8 ,  b ) o t  -171 611) 

1. masllt S U t p i  

Iooauro tho maotiatloru on tho eantmet u1 tk oonrtmotloa o-f tho & ) o n t o r t  
b v o  d o l a y d  th. appl laat la  of rad10 laotop. tmhnlquoa to  our W I m o ,  vo )a+. thia 
p o w  oxt8nd.4 .YT pr.riour atudior on H- riaknerr w t $ h  ad4itIorul @roup@ of r n l r l m ,  
r8il~riry a l e  huan pia- am wll  aa puriflod albtmin and g1dwllr f n o t i o m .  m 
h t o  borrowed the OH of 6 flame photontor t o  f r m l l ~ ~ r l r o  p a r a o ~ l  81th tho teohnlquo; 
.A uruxpoeW adminlrtmtiw o h k o l e  n o  onoocur~rad  i n  tho )rrnb.n e f  m inrtruwrrs. 
we hrrr not ,  up t o  tho prosont, k e a  able to arnndm for tho u n  of tho f l u r  photo- 
ooter for dctorrlrutim of larelr in wtorlal earrtalniw n d l o e o t i -  lootoper, booauro 
of tho daagor of aontrrinatloa of the instmarent and dftbe r o o t  w b r 0  the Ir,struarnt 

1 1 1 2 0 5 8  
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Applicat ion f a  hereby made for  a #rant- in-aid In  the amount of $.%J.%%.%.~~ 

' for tho period troa d a  , W 9  tdub .L-A?%l I inofurire, tor thi' purpose of--- 
continuing . 

a re~r8rah projeot on the following 8ubJoot: 

HoWnd-rPd m o ' l o ' i c d  h t i o n s  on the ?brmatiOn of Rriua Phoapholipfdsr 
0 0 0 e 0 w 0 e e . 4  e. p em 0 r q e e e  s e 0 0 w me om v*v a+,* v p 1s *.e 0 

~ J . . W * * e * * r * * * * * 8 -  *.. * * * * * * . C I .  S . 0  ( . . * . O  w... 
( O i r r  only WSM rtiitwsbnt of WOPn a i  projaut ;  d e t a M r  dh 'p@% d ' 3 )  

C d l l o  &tom, Me Do, Professor and Head of the Department of Biochedr tFy  
e . .  0 . .  s a .  0 0  0 . 0  0 * . * O D *  . o . O ~  

+& (Prinaip.1 inrrrtiyt8 ( T l t l r j  7 .  

3oma_? Gray School of Medicine, 'Rinston-Salem,?,North Carol ina .................................................................................... 
(Address of r inc ipa l  i m e s t i g a t o r )  

. *e**' 
S ~ r m n m  Gray Schocl o.~.o.oo.r.*....ro~m~............l-.r..oeo.~o.....o~~ooooo~..~ of Uedlcine, fiinston-Salsm,7Y0rth Carol ina 

Mr. Harry 04 Parker, Con ! roller 
~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ r ~ ~ ~ r ~ O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ * O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ D ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o e  

( T l t l e  of  f inanc ia l  o f f i c e r  t o  whom check should be mailed) 

....................... 
(Address of t h i s  o f f i c e r )  

I t  1 s  understood and agreed by t h e  appl icant :  (1)  That funds granted aa a re- 
s u l t  of t h i s  reques t  a r e  t o  be expended for the purposes s e t  f o r t h  here in ;  ( 2 )  that 
the  grant- in-aid may be revoked i n  whole o r  i n  pert a t  any time by t h e  Surgeon Gen- 
?ral, provided t h a t  a revocation s h a l l  not include any amount obl iga ted  previous t~ 

he e f f e c t i v e  da te  of the revocation is such obl iga t ions  were made so le ly  f o r  p u r -  
-oses  s e t  f o r t h  I n  t h i s  app l i ca t ion ;  (3)  t h a t  a l l  r e p o r t s  of o r l g l n a l  lnves t lga t ions  
>upported by 
support :  and 

graat- in-aid made as a r e s u l t  of t h i s  request  s h a l l  acknowledge such 
t h a t  i f  any. patentable  d iscover ies  o r  invent ions  a r e  made In the  

course of the  work aided by any grant  received as a r e s u l t  of t h i s  appl ica t ion ,  the 
appl iceOt  will, i n  considerat ion of euch grant ,  re fe r  t o  the  Surgeon General of the. 
Publ ic  Health Serv ice ,  f o r  determinat ion,  the  quest ion of whether such patentable  
A. iscoveries  or  Inventions s h a l l  be patented and the  manner of obtaining and diapos- 
-ag of the  propored patrntr in order t o  prot.at the publio lntrro+f. 

3 m a n  Gray School bf Eedicine of #&e 
Name of i n s t i t u t i o n  . P b ~ ~ b t . C b l l ~ ~ a . ~ b . . . o ~ ~ ~ o ~ ~ ~ m ~ . . b . . . . . . . .  

L 

(Type name and t i t l e  of o f f i c i a l  
C. c. Carpenteri M, De &an au thor l t ed  t o  s ign  f o r  i n s t i t u t i o n )  ...................... I............. 

Signature  of t h i s  o f f i a i s l  ...... 



. .  . . L . . C .  a .  

t .+' ' ..+kc %t. e %.- I .  -t-f'e*;- &.'-. 
a f 1 i n *  the PW+oa@d work and the plrn of rttaak- cont inua t ion  shee t  for 

& s h m  i n  t h e  enclosed progress r epor t ,  a considerable  amount of work has been done 
during the f i r s t  nine m o ~ t h s  of  operat ion of t he  pro:ect f o r  wVch renewal a p 2 l i s a t i o n  i s  
rade. Some o f  t h e  r e s u l t s  seem ta be def i I r i te  and i n t e r e s t i n s  enough f o r  pub l i ca t i cn  ia 
3ne complete pa?er. Gther results w i l l  be t h r ?  8ub:ect o f  f cu r  i i f f e r e n t  prellFAn%-J- re;cr',s 
SC, scren t i f i : :  r ee t ings ,  but it-is f e l t  t h a t  f u r t h e r  eqer i3enza ;  s laDora t ion  i s  ?.eP%da It 
i s  a n t i c i p a t e d  that t h i s  e labora t ion  will be s t a r t e d  during t he  three months renaming 
before the e x p i r a t i o n  of the prorent qont rac t ,  b u t  t o  complete a l l  the  groups of experiments 
several =re months of work u i l l  be necessary.  
orig ir ia  rpplioatLon ha8 been i n i t i a t e d  but progress ha8 been l e a s  88ti8fmfbx-y md th. 
results abtruned t h u s  'fu,reprepent merely an i n d i c a t i o n  of t he  l ines  along which futurs 
investigative efforts should be di reo ted  with a g r e a t e r  chance o f  suooe88. This app l i e r  
espeoial ly  t o  the experilnentr in v i t r o .  In these experiments the uue of compounds l a b e l l e d  
w i t h  CX4 should probably be very helpf'ul but, rince work w i t h  CX4 haa not yet  been r t r s t e d ,  
it i m  eqpeote4&&ab tha tiab %vq&red Cor, rLIpb mperhenbr n i l l  axtoad ruah beymke. L 3;  

July 1, 1949. bCOtdingly,  a renewal of the presen t  c o n t r a c t  f o r  one a d d i t i o n a l  year i s  
requested.  The work planned rill be essentially a Oontinaation md mrt.rt.ion along the 

d r t . i k y j U  ) h -  

Work on ot \e r  points an t luded  i n  our 

both 

w i l l  be studied and experiment8 made a l s o  on animals w i t h  a l t e r e d  liver func t ions  and 
after # ~ ~ ~ - g i . o a l  removal of oertrin endocrine glaads. t -  ' t 

. I  +. 
-.> . . .  

ibJ-2 - +'a - 
- 

2 a  Estimated t o t a l  number of yoara of project duration...??~,?f.~~.~~?, . . .. . . ... . 
3;'Has an*- been done on this project by pr inc ipa l  Inves t iga tor  (named on page 

l ) ?  Yes &*. No 
If Y@SB what a r e  the significant reeults  and publ lcat lone t o  date? 
p lease  enclose repr in ts .  

If possible, 

16-4727-2 
See i n i t i a l  a p p l i c a t i c c  srd ?he p m g r e u  r e p o r t  enclosed herein. 

me f o l l m i n g  papers on r e l a t ed  subjec ts  have been pubiished s ince the  in i t ia l  app l i ca t io r  
was ?resented:  

* 

C. A r t o m  and M. A. hanson: 
J o u d  o f  Biological Chemistry, 175r871, S e p t e ~ b e r  1948. 

On t he  Absorption of ?hospholi?ides, - 
C. k t o m  and I. E. Cornatzer: 
and Inmethylethano1amine on t l p i d e  Phosphorylation, Journal of Biological '  Chemistry, 
1761949, November 1948. 

W. E. Cornatzer  and C. Artonr The n o l a t i o n  of Chemical S t ruc ture  t o  the St imulat ion 
of Lipide Phosphorylation, American Chemical Society, 114th Meeting Abatracts, P. 4:-2, 
September 1948. (The complete paper w i l l  appear in Journal of Biological Chemistry, 
A p r i l  1949.) 

The Action of Ethanolanune, Methylethanolamine, 

- 
- ! - i n h i <  t: ~ a 4 ? 2 q  wb.15 n: ~ ; : ~ a t ~ . + w c q ~ - ~ g  

? L / b  i J c s l  1 

.. . , . .  . ,*. 1 . .  
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Item 

Parsonriel (Itemize ) : 

Consumable Supplier (Itemite): 
2adioa:tive phosphorus 
Radioactive compounds (C" labelled) ....................................... 

7n * tn t . n  '27CJ t r  - 
Gla&are ........................................ 
Chemicals 

6 

turd. - .<- 

From the Public 
Health Service 

60C 00 ..................... 
3 5 0 a O O  

8 b a m  e *e 

250 aoc? ..................... 
- .44iQe00 ..................... 

650eOO 

250.00 
..................... 

.. 150eOO ......... 3Sd:w *.* 
150.00 ..................... 

12* 120.00 .................... 

Salary f rom 3 m a n  Cray ..................... 
a 1) (I ..................... 
I) 0 R (I 
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Yvah S1, 1919 

P r inc  i p r l  I n v e r t i g a t a r t  Dr. C . m i l l 0  &tam 

Research Progress 

The presen t  r e p o r t  covers  the  work done Prom J u l y  1, 1948 t o  March 31, 1949. 
A8 indicated in the o r i g i n a l  8 p p l i c a t i o ~  the aXperb3nts have been c a r r i e d  out  
s b u l t a n e o u s l y  on i n t a c t  an ins l a  and on i s o l n t e d  t i s sues .  In both exTrimenta1 
cond i t ions  the  synthesis of phos?holi?ides has been s tudied  by determining the con- 
c e n t r a t i o n  of rad ioac t ive  phosphorus i n  the  l i v e r  l i p i d s o  clfter in t roduct ion  in vivo 
or i n  v i t r o  of sodium phosphate conta in ing  pa. In r e l a t i o n  ta t hese  experirabnts, a 
Ool’l8br81 8tudy w8m d s o  made on the t o x i o i t y  of r a d i o r c t i r s  P 
d i e t s .  
f o r  work w i t h  r e l a t i v e l y  high r a d i o a c t i v i t i e s ,  rad ioac t ive  carbon as a label  f o r  cholixe 
Or r e l a t e d  compound8 oould not  be Used u it was o r i g i w l y  planned. 

r i o e  fed r u i o u a  
aecause of the delay  i n  the  funct ioning of an i so tope  la5ora tory  su i t au le  

c .  

-. p.. z r e r i m e n t s  on  i n t a c t  aninals. - 
The ac t ion  of varicvis chsrnizal agents  has been s tudied  by com?aring the  

i so tope  conaentrat i3ns ic  the l i v e r  l i ? i d e s  o f  con t ro l  ra ts  and i n  those of rats 
:.+.i:t weyc. r;r i3tained lmder the  sane 3x?erinental  co rd i t i ?c s ,  5;’; re:el-Tt.l s l s ?  
y u i ; - i s  3-“,c:xts of ths substances t o  be t es ted .  The r e s u l t s  ootained in t k ?  variol is  
groups o f  these ex-e r i i en t s  are %ere briefl!? ~ u m a r i z e ? .  

( a )  Cartain drugs which  are bel ie-red t o  be r a the r  5e:iersl  sciz--- < .  . f;r tF.5 
- 1  -I A- ; -& ,,a= c e l l s ,  sxch as u r e t h m o ,  2 ” -  312 ni t rozc?  mustar+.r, i i i  no t  a:<-;: - - ? r k ~ i l y  t h e  

ra te  o f  phos??,cli:i?e ?.snatian i n  t he  l i v e r .  These r e s u l t s  ma;. be t k s n  as a? 
i n d i c a t t o x  o f  the  cons icera t lo  aci?lt : .-  cf t h e  l:--ar t o  s-,T:F.ssize ade?ila?s slco*mts 
3:’ ~hAcsyk.~l l ; i . ies  even unier veri; a6-;er;z :-zLitions. Zr, :?.e o;;::r >.&?d, it set?:.s 
l i k e l y  t t a t  if o t h e r  substaqces r e t 5  faun? t o  cause chanzes i n  t h i s  nrocess,  these 
substances should be regarded as acting nore o r  less  s p e c i f i c a l l y  on ths i a n a t i o n  
of phos?holipides i n  t h e  l i v e r .  

(b) Substances which a r e  h o w n  as i n h i b i t i n g  the  e l abora t ion  o f  thyroid 
hormone, such as th iourea ,  t h i o u r a c i l  and ?ropyl- thiouraci l  caused moderate but 
s i g n i f i c a n t  decreases i n  rhs  t-Jrnover of  l i v e r  pkospnoli?iLes. Since these r e s u l t s  
could not be duplicated i n  e ~ e r i m s n t s  on thytoideatomized rats, it is tentat ivmly 
suggested t h a t  th iourea  azz5 the r e l a t e d  substances nay i i re : t ly  a f f e c t  phos2holipide 
formation i n  the l i v e r .  ?he resa l t ;  ~f t h i s  group of e x p e r k x n t s  v.ni11 be r o o f i e d  
at t h e  f u t u r e  meeting of t h e  lie C. Acadeny of’ Science. A n  a b s t r a c t  o f  the paper 
which w i l l  be read at  t h i s  meeting I s  enclosed. 

(c )  .i few ex?erimects have been r.Ae o n  r a t s  w i t h  Z lucosur ia  cadsed by 
the  adq in i s t r a t ioL  o f  alloxan o r  2hlor iz in .  A t  ?resent ,  no d e f i n i t e  changes i n  
l i p i d e  phosphorylation could be ascer ta ined  i n  e i t h e r  ex2erinental  condition, 
but  it i s  f e l t  t h a t  much m r e  work i s  needed on t n i s  point. 



(d) Severa l  o t h e r  subs ta rces  have a l s o  been tes ted  which have a chemical 
c o n s t i t u t i o n  nore o r  less c l o s e l y  r e l u t e d  t o  t h a t  o f  the main nitrogecous cons t i t uen t s  
of ?:, 2 s ?yLc1 L ; i . ie s , c!-,ol i ne L-- 1 e t:r.a?o I a-.i r.2 . 
caused a considerable  iz!!.ib< . + '  b i ~ ~  13 ?;?e >?.ss-::Toli;iie turzover .  ,,?.il? :!-.+ s e t i o n  of 
t h i s  substar,ce re?uirss  f .irf?.sr s';L~&/, it Seens l i k e l y  th3t p i n i 5 o a c e t i c  . a c i d  . .  
con;etes f o r  tho z e t n y l  sro.*;s r ? -  i r e d  in t'ze s>~ t> , , s s i s  o f  chol;:;~. 
marked decrease i n  the  formation of liver phos?hol iz ides  w a s  observed & t e r  ?rolonged 
feeding  of an analogue o f  ethanolamine (diethanolamine).  
compound wa.8 s tud ied  i n  detail. The r e s u l t s  ob ta ined  w i l l  be presented and di80Ussed 
at t h e  next meeting of the Federat ion of t h e  American Bio logica l  Soc ie t ies  i n  
De t ro i t ,  LEich. 
paper  on the same sub jec t  has a l s o  been prepared and submitted f o r  publication. 
A copy of this completed manuscript is a l s o  enclosed. 

A- . I - _ . .  p -  these  s u L s t ~ c e s ,  xani5oace:ic acid 

.; s l y i i a r  

The a c t i o n  of the  l a t t e r  

An a b s t r a c t  of the  paper t o  be p resen ted  is enclosed. A complete 

- 
(e )  The r e s u l t s  of t h e  l a s t  mentioned experiments were o f  considerable 

interest  f o r  t h e  problem concerning t h e  r e l a t i o n  cf  t h e  l i p i d e  phosphorylation t o  t h e  
supply of methyl donors and methyl-acceptors i n  t h e  d i e t .  
Rave been made on t h i s  problem. 

A number o f  experiments 
The r e s u l t s  of t h e s e  experiments have been compared 

w i t h  those  obtained previously i n  t h i s  and o t h e r  l a b o r a t o r i e s  and a paper  o n t h i r  
sub jec t  w i l l  be ? resentea  a t  the f i r s t  I n t e r n i t i o c a l  Congress of Biochemistry t o  
h e l d  i n  Cambridge, Enclsnd, August 1949. An a b s t r a c t  of t h i s  paper is encloaed. 

be 

B. In d t r o  experimentr 

I n  these  exper inents  the synthesis  o f  p:--=s?holipiies have been s t A i i e d  
us ing  l i v e r  s l i c e s ,  l iver  homopnates and l i v e r  e x t r a c t s  i n  d i f f e r e 3 t  s t a g q o f  
pu r i f i ca t ion .  Thus far, good r e s u l t s  have been obta ined  onl c wi th  l i v e r  s l i c e s  
i n  WroSic con, i i t ions.  The e f f e c t s  o f  t h e  n u t r i t i o n a l  s t eke  o f  C . ~ P  m l m a l s  from 
-j+.ic:? z5e 1:-rer v7as ob ta ine i  and :he a c t i o n  o f  va r lous  phospholipide con?onents 
added t o  the s-pten i n  v i t r o  have been studied. Fu r the r  work i s  r eq l i r ed  before 
L e f i n i t e  conclusions can be o b t i r i x i .  

32 
2 .  Toxic i ty  of ? a8 r e l L t e i  ?-I Ai?:ir;: t a c t o r s  

Izl riost or' t h e  above ex.?eriiients r a i i 3 s c t i v e  ?hos?ior.Ls has 3een -*se: 5.3 e 
. .  t r a z s r  Ir, x . i ~ . l s  r.aintaic;.j. CY. Cz~i? 1 ::%:e z:zr,s ~ . : i l c h  ni;i.,t have :hisa; facz :c ; - .~ l  

and azatornical chm,-ss  i n  t h e  l i v e r .  Accordinely, 5 t  seened o f  inter?s'; t 3  5nve;tl:ste 
the s o s s i o i l i t y  tha t  the  tox ic i t ;  o l  t h s  r x i z a c t i v e  i s o t s i e  cou1.i be increased by 
d i e t a r y  de f i c i enc ie s  e s p e c i a l l y  by a l ack  of l i ? o t r o p i c  f a c t o r s .  This p o s s i b i l i t y  
was o f  even grea te r  i n t e r e s t  t o  i n v e s t i g a t o r s  i n  t h i s  de?artrr.ent tx.d i n  the 2eeprrrtr.ent 
of Medicine who are  car ry ing  ou t  e x ? e r h e n t s  wit?. i n t roduc t ion  o f  raa ioac t ive  
?hos?horus i n  pa t ie r . t s  n l t h  l i ve r  disease.  Accorl inzly,  i n  : o l l a k o r a t l m '  ~ ' t k  these  
invest :  ;Li,srs, the  t o x i c l t y  0: r s i ioac t i - ;e  ~ ; : ~ Y ; ~ ~ I - J s  is Jr.hin:ai.ceJ 03 vtlrious 
d i e t s  w a s  studied. 
? ro te ins  az2 "ts i n  the d i e t s  o r  by su3pkzen t in ;  a lwr pr3 te in  i i e t  .pl+h choline. 
The r e s u l t s  or. these eu?eriz-,snts w i l l  be r e?o r t ea  a t  the next meeting o f  the 
H. C. Acadeny of Science. An a b s t r a c t  of t h e  ?%Fer  wnich w i l l  be presented, i r  
enclosed. 

l o  aFpreciable change w a s  de tec t ed  by varyhg the  l eve l  of 

?ersomel  

In  addi t ion  t o  t h e  p r inc ipa l  i n v e s t i g a t o r  t h e  following professions1 workers 
have co l labora ted  i n  t h e  e q e r i m e n t s :  3r. li. E. Cornatzer (Assis tant  ?rofessor of 
=:a=her=lstry), 3 . 2. A. ~ w ~ s ~ z 1 ,  ( I n s t r c s t o r  o f  Siocher . is t r7)  , 2.  Crcwior and 
P. Llitcnell  (Graduate S tudents ) ,  !Lo L. Z a i G l e r  (Technician). Part-trzle technica l  
he lp  has j e e n  obtained a l s o  by t h r e e  o the r  individuals .  
in o o l l a b o r a t i o n r i t h  inves t iga to r8  of the M p a r t a s n t  of Ysdioine. 

_.  

Some exnerinents were m d e  
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E q I I p e n t  

The f o l l m , i n c ;  pernanent equipment has men 2urchasej. f o r  work on the ? resent  
2ro:ent: 

harburg apparatus  wi th  a11 accessor ies  
l l icro Torsion Salvnce 
A deep f r eeze  cabine t  and an Angle cent r i fuge  which can be canbined f o r  

cen t r i fuga t ion  at low t enpe ra tu re  S. 

Travel - 
'Xith t h e  sums appropriated by t h e  Atomic Snergy Commission, t h r e e  members of 

this f a c u l t y  a t tended  t h e  conference on i so topes  a t  the  National Laboratory i n  
Brookhaven (July 1948), and t h r e e  o the r  combers a t tended the c o u r m  on t h e  u8e of 
i so topes  a t  t h e  Nat ional  Laboratory i n  Oak Ridge, Tennessee (August 1948). The80 
ind iv idua ls  mre members  of  t h e  Departments of Biochemistry, Medicine, Physiology 
and Pharmacology. 

Isotope Laborr tory 

The completion of  an i so tope  labora tory  t o  be used by m r k b r s  from the  var ious 
departnents  of t h i s  school 198 delayed, because it was considered expedient t o  
i n s t a l l  t h e  isotope l abo ra to ry  i n  a new add i t ion  t o  t h e  present  bu i ld ing  of this 
school which was under cms t r>Jc t ion .  
h?.s 509~. :or,_l?te-! s i :  i: i s  e F e c t e d  thct i n  about t n r e s  wzess t h e  i so to?e  l ab  -?.-ill 
be ready f o r  use. i'cith the  ? a r t i t i o n s  ar,d a l t e r a t i o n s  m t A e  ;o&sible  by the funds 
inc lu led  i n  the present  con t r ac t ,  the  isoto;e u n i t  will include on0 r o G m  f o r  che:ksal 
work .::it?. high r ad iozGt iv i t i e s ,  oae fo r  chez ics l  -i;ork at, t h e  medi>.m rad iosc%iv i ty  level, 
oze rOGE f o r  ~ L T L ~ s ,  one room for the  s t i l iy  o f  tazm ?;tients, one snal l  of?ice,  
on2 was?. roon and one count inc  room. 
purchased wi th  2unds s k i f t e i  from t h i s  con t r ac t  ts Contract No. N8onr-63702 of w k i z k  
37. ,?. Z .  3 a r r e l l  i s  the  p r inc ipa l  inves7igator .  I t  i s  b e l i e E d  t5.at t h e  EX: l e t .  
rill be a d e q x t e  f o r  LI ;:*I:Slleracie ax ta . s ion  0 2  x c r k  i . i Z r .  raa ioac t ive  isot.0 es 

w h c h  w i l l  be used  i n  t he  f G r t , h . ? r  develo2nent of t h e  ?resent  inves t iya t ions .  

Only recer. t ly tk.5 cons t rkc t lon  o f  this acidi t ion 

Safety and p-otec t ion  devices have been 

. ,  
7 .  1.. -yo: - . . - Y  s::~.ool and will a l s o  a l l o w  t h e  prepara t ion  o f  compounds l abe l l ed  wit?. C1 i 

Budget 

A f i n a n c i a l  breakdown o f  t he  e y e n d i t u r e s  made o r  t o  be made during the  first 
nine nonth per iod  o f  t he  present  research n rc j ec t  is as  follows: 

Actual Disbursenents: 

S a l a r i e s  $ 2,250.00 
Mater ia l s  a ~ d  Su;?lies 977.75 
Trave 1 35C.i3C 
E qui  p e  at 1,573 . 94 

Unpaid Commitments: 

;ilter.^tlor,s L I ~  - x t i t i o n s  f o r  

,?ir;a 1 s , TI cr-, e r I a i  s 3 nd s - q ?  1 i e  s 
the  i so tope  l a b  6,259. GO 

o r  *:e r P d 3SC.CC 

TC T .U., $ 12,392.49 

I I I 2 1 3 b 8  
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APPLICATION FOR GRANT FOR RESEARCH PROJECT 

knril 27, 1949 Direc to r ,  Div is ion  s i o l o g y  L.2 k k d i C i n C  Date ........................... 
~ t o m i f  Energy Ccmunisrion 

Washington tf, D.C. 

, Constitutiox bve. 

Applicat ion is herrbi prde f o r  a grant- in-aid i n  the amount of $ e  S .i.. 135.00 ......... 

duc t ing  a research  pro jeo t  on tbr follor~a# 8ubJeot: 
rn 

D e D t a .  of Siocheds t ry  and DeDt .  of Medicine, Boman Gray School of b d i c i m  .................................................................................... 
(Address of p r inc ipa l  i nves t iga to r )  xins*cn-saleibf:;* ..-1:3 

E m -  0. Parker, Controller .................................................................................... 
( N t l e  of flnanofal o f f i a e r  ta vhom cMck e b u l d  be mIled)-‘+ -’-- *-” 

B-= Szhocl of LediciEe, BirAstoc-S&lem,?iTe ................ . ~ ~ . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . * ~ . . o . . . . . . . ~ , ~ . . ~ . ~ . ~ * . . . . * . ~ . , . ,  

(Address o t  thie  o f f i c e r )  
It i a  understood and agreed by t h e  appl icant :  (1) T h a t  funds granted aa  a re- 

s u l t  of t h i s  request  a r e  t o  be expended f o r  the purposes s e t  f o r t h  here in ;  (2 )  that 
the grant-in-aid may be revoked i n  whole or i n  pert a t  any time by t h e  Surgeon Gen- 
eral, provided tha t  a revocation s h a l l  no t  include any amount obl iga ted  previous t o  
t h e  e f f e c t i v e  da te  of the  revocat ion Is such obl iga t ions  were made so le ly  f o r  p u r -  
~ o s e s  se t  for*h i n  this app l i ca t ion ;  (3) t h a t  a l l  r epor t s  of o i i a i M 1  inves t iga t ione  

suppor t ;  and ( 4 )  t h a t  i f  any paten tab le  dlscoveriee or  invsnt ions  a r e  made In  the 
=ourse  of the  work aided by any grant  received a8 a r e s u l t  of t h i s  app l i ca t lon ,  the 

pp l i can t  w i l l ,  i n  considerat ion of such grant ,  r e f e r  t o  the  Surgeon General of the 
a b l i c  Health Service,  f o r  determinat ion,  the quest ion of whether ouch patentable  
- scover ies  or Inventions s h a l l  be patented and the  manner of obtaining and dispos- 

apported by any grant-in-aid made a s  a resul t  of t h i s  request  s h a l l  acknowledge such 

3-w of the p ropowl  patent8 I n  order t o  protoct  the publ ic  intrrofi. 

Name of i n s t i t u t i o n  .a.O?%%? .3Ta2 ?.%O?>. .OF. ?.f, E$?. , . , 
Forert College 

(Type name and t i t l e  of o f f i c i a l  
authorized t o  8ign for i n s t i t u t i o n ) .  . b’.?p??,t??.3. E*. ??.% . . . . 

Signature of t h i s  o f f i c i a l  **.:r., ................ 
-1 

c3 

’This period is not t o  exceed 1 year. 16-47427-3 

C. 
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1. d;m'inr the p r o p o r a d ~ w ~ r k  and tho plan of attack,  (U8e a con t inua t ion  s h o r t  for 

detaik, it  M#.UW.) 
3adio  isotop~s c a ~  e n t e r  +,he c e l l  and be incorporated i n t o  p r o t o p l s a r i c  co - s t i t x%ts ,  
exertin;; 3 ra?ia+, io? e f f e c t  i n  ivmrlia+,e ? r o m i t y  t o  the enzyme svste7.s in t h e  ce l l s .  
AccorA!ngly, the r e s u l t s  of i n t e r n a l  r a d i a t i o z  nay not  cecessn r i ly  da? l rcs%c t k o s e  of 
extsrr .91  ra5Latizns s x h  as X-rsys. mil5 = ~ . l . s  s i t e r e d  by  mali;na?t :Lances %-e h o w =  
t o  bcr 3 0 r e  susc3? t i r l e  t o  r s d i a t i s n  t\?.~ n o r . e l  ;ells, -os:i-h:l:?;~ - r ; *  sl30 5 x ~ ~ t  -r' 
increas52  e f f e z t s  of ra5ietj.33 o? :ells pre . r io~s l : -  dzc.a;2? by f a c t o r s  g,t,k._er t tac n?ali;r.,r.cl: 
such a8 infec+,ious diseases, d ie tar j  inadequacies or exgosure t o  t o x i c  substances.  
additive e f f e c t  of r a d i a t i o n  from iso topes  i n t r o d k e d  i r ?  the bo* ( erh 
t r a c e r  mour t6 )  may poss ib ly  ham c e l l s  already p a r t i a l l y  danaged, b d k &  t h e i r  
func t iona l  capac i ty  below t h e  level requi red  f o r  l i f e .  
suscep t ib l e . to  punage even &xu mild agent6 and since 
var ious  organic campounds ic the l i v c r ,  this t i s s u e  seems t o  offer cor s ide rab le  i n t e r e s t  for 

The 
8 . 8 ~  *only i n  

Since the liver i s  e spec ia l ly  
is synthesized very a c t i v e l y  i n t o  

s ~ c h  a rtudy. Of s p e c i d -  r o l e  of li o t rog lc  
ham been 0h-d- t o  ehbrt 8eoe?aftcbndi t fbhb'lti 
88 i n  c i r r h o s i s .  
vi8ual ized.  
It i r  plame&:to extend furthew this st.ltd3 by varyiag the  p r o p o r b h j ~ $ & : m r t u r e  of the 

i n  w h i c h . r p a b d c 4  and funotioqd cnanges of the l lwr  hpve been induced e i t h e r  Py 
partial h b p a t e c t o q  or by e x p o w e  tt>#)o agentti. 

A poseible  approach t o  prevent ive o r  co r rec t ive  theraey o m  thus be 
Preliminary erperiments 'hare a l reai ly  been made on-~hb'%okXoi~'of Pse in f ice .  

p r 0 t . R  fat' aad carbo O W  
vitaF, *It af8o%e" 

,-- -**: , - . I. . .3p* 

Two ;;ears 2 .  Estlmated' t o t a l  number of yoarr of proJett duration . . . . . . .,. . . . . . . . . . . . . . . . . . 

If yea, what are  t h e  s i g n i f i c i n t  r e su l t8  and publlcationr t o  date? Lf poesible, 
please enclose reprints. 

16-4727-2 
e -  In preliminary e x p e r h e n t s  %* ,mort+ity and surTFval time of  mice natntd nod 

on various d i e t s  and injested with increasizlg arrca.ts of pJ2 kas ?!-en sc,i.ieci. 
A Frelin5nar.j  r e > o r t  is 02 the _~Tos?R-. o f  t>$ aznnual me"i,i::z -.f t h e  N. C. Acaden; 
of Science, Yay 7, 1949. Three corjies o f  - ta la  repor t  =e e n c i o s e b  

:. . < . .  . . * . . . - . . . . . e . . . .  I .  . a  .-A . .  
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- *  * o-uy %ha+ 'pert~ndk?%iLltr b&rl1Q"bX)tXT8- FGoje?mave besr. obta ned by other lnves- 

tiyetorn? . .- -- - - -_ . - .-- -- - .  -----c -- 
, .-*,,- 1 .  1-7 

84 
p - 0  only data 02 the  t o x i c i t y  of P 
(Atoyic Ehergy ;omission DocumeEt !A3DC-881). On t he  b a s i s  of  a f'm 
experizuxts ,  the LD,, f o r  mice on unspecif ied c!iiets, r9ce iv icg  one 
injection of Pa would be of a??roLTa?e ly  4 rn iz roc- r i t s  ;er rran of 

a re  those of .Q?LYlcq- m d  Snyder- 

- . . . . . . .  
. .  

. . . . .  . . . * . . . -  - a ,  , .  .. - I  

. . . .  . . . .  . - ,  . ,..(.... .... 
b .  

! - 1  
. . . .  . .  . .  

. . . . . . . .  

.B . : 
The preliminae experiments mentioned above were made as' a c o l l a t e r a l  

and Pharmaoologizal Act ion  on the Formatior of Tissue PhosFholipiCes." 
i nves t iga t ion  su??orted by the grw-t-in-aid of t h t  ?rojcct ,  U Yormonal 

i 

I I 1 2 0 l 2  
- +  
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Travel: 
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'TOXICITY OF RADIOACTIRJ PpOSPPORnS --- IN X X  ON VILSIO'JS - .  DIETS 

By 1. E. Cornat tor ,  Dnvid Cayat, deorge T. !?Tarroll, Jt. and Clplillo Artom, 

- 

ainston-Salem, North z s r a l i n a )  

The present  i nves t iga t ion  is a p a r t  o f  a mold extended rCJdy undortaken wi th  

the i d e a  t h a t  t he  r e s i s t a n c e  of tha organism to the t o d o  effects of r n d i o a c t i m  - 
i so topes  introduced i n t o  the  body may be decreased by a l t e r a t i o n 8  i n  the  func t iona l  

c a p a c i t y  of t h e  livere This point would, of courae, be of p r a c t i c a l  htmrrrt for the 

use of  r ad ioac t ive  iaotopes a6 dicynor t ic  and therapeutio agent8 i n  p a t i e n t s  with . .  

e x e r t  PUT! addi t ive  harmful action. 

3a 
B our knorrlsdge, t he  only data  on the t o x i c i t y  of ? .-re! Ckcse of h n t ; C . q r  a d  

Sn-yier (!.to-.ic E x r f y  iomnission, %curnett DX-881). On the basis o f  a few experiments 

on mice (presumably maintained on a 8touk d i e t ) ,  these autnors  supgoat t h a t  +he 

33 
W,, a f t e r  one i n j e c t i o n  of ? i a  around 4 microcuries per  gram of  body w e i s i t .  

In the  present  experiments we have s tudied the mor t a l i t y  and s u r v i v d  t L ~ c  of 

mice qr-intained on d i e t s  of knm composition and i n j e c t e d  w i t h  rad i3ac t ive  ?hos?norus 

as sodium diphosphate. ne have inves t iga ted  the possible r o l ?  of a d e f i c i e n c y  of 

l i ? o f r o ? i c  f a c t o r s  i n  the d i e t s ,  such a def ic iency leading t o  s fatty i n f i l t r s t l o c  

*Presented at the dnnual Meeting of the N. 2. AcadeIPy of Sc imce ,  M x 7 0  19490 
Chapel Hill, 1. C. 
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of t he  l i v e r .  Ti i n  t h i s  condi t ion  t h e  t o x i o i t y  of the  i so tope  were incr*a80d, 

protect ion.  

Several  groups of  mice (approximately 20 gm. body m i g h t )  were t r a n s f e r r e d  

from a stock d i e t  to a l o w  pro te in ,  ni& fat diet (3 ie t  31, containing caae in  10 part8, 

c 

Crisco 30, cod l i v e r  o i l  2, sucro8e 29, d e x t r i n  23, roqghage, salts and B vitamins). 

The mlmals wero maintained for f i v e  daya on the diets, then they were i n j e c t e d  w i t h  

a s ing le  dose of  rad ioac t ive  phosphorus and kept mder observat ion f o r  three mek8. 
- .  

P t r e  were no .‘,eat,hs among nice  Dot in;lected rritF! rad ioac t ive  ? p.34 mslntained 

per gram of body weight and maintair.c$ m e i t h e r  the unsilpFlementea or su2plenented 

$.!let none died i n  2 1  dsys. ? i t h  4 m i c r o c u i e s  ?er S r m  of’ oody weight t h s  mor ta l i t y  

at the twenty- f i r s t  327 w a s  16% m d  t he  average s u r v i v a l  t i n e  was of 2C days for both 

With 6 z i s r o c s r i e s  per  gram of body weigh’, t he  nor ta l i t ; .  5es h e n  725 and 86$ and 

t h e  average aurv ivs l  time 1 6  and 12 days, respec t ive ly .  % i t h  8 rdcrocur ies  per gram 

of body weight the  mor t a l i t y  was 89 ana n9 per cent Lnd the average survival time 

12 and 13 d a p  resssc t ive ly .  
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In another group of rats inSected m t 5  6 microcuries per grsn; of  body weight 

tht 1e.rel of the f a t  i n  t h e  h e t  was d e c r t e s 3 2  f r m  32 to 5 301' cent (3 i e t  34). 

There was a s l ight  decrease i n  mortality but no change i n  t h s  survival time efter 

injeating 6 microcuries per grse.  L i k h s e ,  GO s ignif icant  p o t a c t i o n  waa obs~rvbd 

when the protein content of the low fat, low ?rotein diet was increased kom 10 to  
c 

25% (Diet 29). 

Thir work was supported by tha 0. So A t d o  hergy Coaanission upd.r a oontract 

bemeen th5 Bowman Gray School of Medicine and tne Cff ice  of Yaval Research, C. S. 

&a 
Navy Department. The P used was supF1ied by the Elations1 Laboratory,  Oak ?i",e, 

Tennessee, on allocation from the C. S .  Atop ic  Znergj- Com,isslon. 
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M E  BOWUV GRAY SCHOOL OF H E D I C E i i  

Winaton- Salem, North Carolina 

yl;r 2 ,1949  

1 .a vmry h g p y  to approve on behalf of th, Bmvzr Gray lohool 

applioation of isotope8 to the r h d y  of h w  direr80 d i o h  aro o b  
olorod A groat  b a l  of in tonrt  ha6 boon armred among tho mambarr 
of a aatimlr magagad in reroaroh of tb h l l m h i p  train- 

f i r r t  of the Fellow8 r h o r e  t r a i n i n g  1 ~ s  begun under t h i s  program ha8 
progrerrod rufffciently far t o  enable him ta r t a r t  out on h i 8  o m  in 
anothor Institution. 
a l  hllorr as t h . y u o  &8rigrud to ur br tho cl irrbm. 

Of b d l O i l P .  Of I.' pOrO8t G O l l O P  tb, thrcn m a d  p-8818 fOr 

P r O g N  8f c& A M 0  h O r g  d-r#i@& b yOU @UaX'O, fh. 

We are very happy to aoatinue to train addition- 

Tho Colloge l r  wry grateful to the C O d 8 8 i O n  for u k l n g  availablo 
t o  UI f a o i l l t h r  to expodlte rerearoh in tho mrlour doputmsntr of the 
School. There rerouolr projootr could not ham beeo undertaken w i t h c u t  
your  enoouragoumnt and finanoial asaietance I n  hol?in; t o  &e available 
the necaraary f a o i l i t b r .  Ir you are w e l l  aware, in the ooming yearr 
the ori t ioa l  fac+%r dl l  be personnel ra tbar  than f a c l l i t i e r  and .quip- 
rnent. A88h9t.f~nCe o f  t he  Coarnlrslon in enabllng the  investigators to 
aecure and retair, adequately trained personnsl of the necessary high 
caliber rill be e88Ontld t o  auccesaful ? r o a o c u t i o n  nf ?he research and 
training. 

Please 1 5 t  m ex?mss  to -MU on behalf of' t he  College and Sahool 
of bdioinr our appnoiation for r o w  help in tb. p u t .  
t o  keep our requert :adera+& and suffici-ct t o  cover only our immediate 
mod. ma boliov, tht tho trrsrfor of t& rdminirtration of  our o o n t r w f  
to tib. Oporrthmr O f f b o ,  bk m w ,  dll f a o l l l k b  tb, Adm%nirtr8tion 
in handling of  tho details of the contrrat. 

ham M o d  

Cordial ly p u r a ,  

B.C. Carpnter, M.D. 
De a~ 
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fa 0 - m  rltb 10tt.r Of A p r i l  SO, 1949, P r e  
0. Rtahib )miat W b  F m *  O O 1 b - r  -Ugh br. C e  e. CIlC 
pentor, ban o f  t& Bo- Gray S o b 0 1  of Ibdicixw, hr b 8 i g m t . d  

oipatiopi at Irb Forest College in #o P e l l m h i p  Pr- 

of tho research of Dr. CIlnillo &koa on "9owonal and Pharaaoological 
Aotionr on the ?ormation of Tirrue Phorphollpidea"~ 
Hun11 on 'Matrlbution and Turpovwr o f  Sodium md Poturiua i n  
Aauto Infect3onsUr a m u  pr@?osal by Doctorr Artom, Barroll, m d  
David CaPr on "~OxioitY Of p3* a8 Re1at.d to the fmctlorral Capacity 
o f  the Urer." 
proposal f o r  t!w work to be dono, and a budget. 
b l w  p r i n t  of the i ro tape  1aboraz.r-i under construct ion,  a copy of  th. 
l a t e s t  cata log  of 3ow-n Gray lahool of Medicine. 
ordinated S p U I I J  o f  the research g r a n t 8  ami proposals. 

to 10- u t h  oo-ordimtor for th. rviour proporalr for the p u t i -  

.*- 'c- 

You will f i n d  OnclOlbd reparate proposals for the continuation 

Dr. George T.  

Baoh prOpOS@1 i r  uople to  with tbs prograr roport, 
Also e m l o a e d  are a 

~ t t a c b d  i 8  a co- 

By the lart  o f  the r\mmner, the e q u i p a t  requested i n  tb6 
reni?als, ?rOpOBa18 m d  that putohnsed with thia p a r ' s  %rants should 
a11 'ba I n e t J h i  i n  tho BOW isotrp. labemtory 09 th. fifth floor. Thoro 
f .oI l i t ie8  are to bo aru lab le  for all deputm8nta In th. rohool. Ilb 
shall attempt to inbereat other department6 in the aTplication cf isotope 
tO&I&iqUO8 to t&b @ p o i f i e  romouah problem. 

Th. mod8 of t h ~  individual ia=rtig8*8 f o r  tb.h rpeoifla 
maoaroh projoak a m  dimurul  in -1 aopurb. proporal. 
exprerr t o  t :e d t o d u  Enorgy Conmirrion for the Adainis tnt lon of tb, 
School a8 well as the individual invertigrtorr our appreoiatioa for your 
graoious rupport M r  part yau.  
mutually p d i t a b l e  urooiat lon.  
formation m o m  iornud, p l o u e  o- u.. 

Ploara l e t  mo 

Ik a11 look f o r u u d  te a long continwd, 
If thoro l r  q additional detailod i- 

George T. Bartell ,  Y.D. 
Profereor o f  yedioins and 
MrootOr of the Dsputmont 

.* c -' 
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THZ BOWUH G U Y  SCHOOL OI YEDICRIX 

Winton-Salem, North Carolina 

Apr i l  27, 1949 

On W o h  S l ,  1948 1 aont to you .LI appliaation for o m  par ronorl  of 
the -bin-aid f r a  th. A W o  &or= O-riam ournatly rddni8br.d & 
tb. oifieo of m-1 R m r d  (Co8traat  lo. Ir8onr-~?ol). 
( I n  S oopier)  war accompanied by a progrors report (S uopior) #-iring the 
xwaultm obtained d u r l q  tb. f i r r t  nllw monthr of work, 6brtr8atr of four p n -  
1iri-y p a p r r  b 8opimr oroh), bb, r a r a r f p t  of a oarp lo t .  p p r  .ad rm- 
p r i m  of t w  other r m d  pepem (1 oepy maoh). 
nor enclosing h e  addi t iona l  copier o f  t h i s  renewal appl ica t ion  and a l so  
of the  progress  ropor t .  

thir 8ppliartion 

?or your e m n l e n a e ,  f am 

M k r  r o o m i ~ h g  th, oopy of ycur 10tt.r t o  Dr. K i h i n  daw April  tOth 
with the matarial enclosed and a f t e r  o u r  telephone conversatioo o f  :ascarday, 
I would l i k e  t o  add the following cammentr ooncerning the 8u1cs r eqws ted  f o r  
the o a i n g  par .  

You rill probably r e c a l l  t h a t  t h e  sm requested i n  iny original asplica- 
t i c n  l a s t  year amounted t o  $19,840. The a\1p was reduced to  116,550, but this 
figure inoludmd the oxpemer f o r  tbe p a r t i c i 7 a t i o n  :f' severa l  i a c ~ l t y  mer-bers 
of ',:?is school t o  t r a i n i n g  couraes a t  the National Laboratories in Srookhavsn 
and Oak Ridge ($9001), and the expenses f o r  a l t e r a t i o n s ,  par t i t ion8  and work 
required f o r  setting ur, an i60to:e laborator; t o  be used by a l l  de2artnents 
of 8ohoOl ( $ 6 , 2 5 0 ) .  T h w  Ut-1 a m i l a b l r  f o r  th. pra*ct m8 
l i d t a d  t o  89,200. 
and the work  c u r t a i l e d  in o r d e r  to kee? the expnses with in  this limit. More 
eapeoial ly ,  - 4 t t . d  tb puroharo of tho aquiprsnt, a p p u a t u r  and o a p o ~ d r  
required f o r  t h e  experiments with C 1 4  and wet concentrated oar activity on t h e  
experimentr w i t h  rad ioac t iva  phorphorur. 

Aocordingly, the o r i g i n a l  f i n a n c i a l  plans had t o  be revised 

As rhown by the progrerr report ,  w believe t h n t  our  invest igat ions ham 
already given i n t e r e s t i n g  r e ru l t r .  
work w i l l  be neoeraary before aore importrnt and more r o l i d  oonolurionr can be 
reached. Moreover, it is my def in i t e  opinion that an extension of tho present  
work by t he  use of C 1 4  label led cappounda rill be oxtromoly useful f o r  the oorrec t  
i n t e r p r e t a t i o n  of t h e  r e s u l t s  obtained thus fa r  and of those which we hope t o  
obtain i n  the future. On the  basis of  these ooneider8t ions f o r  most  of' the 

Howenr, one o r  two mora years of i n t e n r i w  
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i b m r  tho rum requestad in tho renoual applioatlon arm highor than thoro 
which ha+ been avriJ8ble to ud a i r  you (although they arm much below 
the amounts l i r t e d  i n  the o r i g i n a l  application of l a r t  year). 

I 

The inorowo in the i t e m  Conrurble rupplier (traa 42100 to $sroO) l r  
dum ohiofly to tho o o r t  of the ryntbrfr of 014 'labelhd eap0-i. 

The item Tram1 (fnare8red from $WO to #WO) imluder the of #SSO 
for p a r t i c i k a t w  tho underrignod to th. Firr t  fnt8rnrtional Congrusr of 
Biochsmirtry in Cubridgo, England, in fb, program ef -ah a paper i r  in- 
c l a d  bared on tb, rorultr of tb. pnrent w d k .  

The increaser i n  the ~lsce~laneous sxpenrer (from 4400 t o  $500)  i r  due 
ahief ly  to the increased cost for d n t e n a n o e ,  r e ~ a i r r  an6 replacement of 
rrdioactivity apperatu. 
the aging o f  these apparatus and to their  intensive use. 

Suah inore8ser i r  to b o ' u p a t o d  L n - r e l a U a  a0 

With ppqy thanks .Wi best  porsonal reghrdr, I am 

Sincerely yourr, 

C a n d l 1 0  A r t o m ,  M.D. 

Enclosures 

Renewal ayplicatlon f o r  grant-in-aid 
from tbs A.B.C. (3 oopier) 

Progress report ( 3  copies)  
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Contract  Yo. AT-(40-1 ) -  283 

D 
t ? r m n t " ) ,  

THIS CONTRACT, entered in to  t h i s  
1949, by t he  UXITED STATES GF MGEilCA 
a c t i n g  through the U X T E D  STLTES XTCL!IC EX2RGY COIt!'ISSIOC ( h e r e i m f t e r  
called t h e  "Comission")  and BOWW GRAY S C m L  OF MCIkCIkE OF 

$ k i n a f t e r  c a l l e d  the " C o n h X r - r -  

ARTICLE I - F'WRPOSE AND SCOPE 

1. The Conunission, in fur therance  of i t s  pol icy  of  assirting 
and f o s t e r i n g  p r i m t e  research,  d e s i r e s  t o  support  t he  Contractor 's  
fundamental research  i n  t h e  f i e l d  of atomic energy. 

2. The work under tkis c o n t r a c t  w i l l  involve one or more 
research  problems. A d e s c r i p t i o n  of t h e  problem, p lan  of appraach, 
agreed upon program and h d g e t  for each  p r o j e c t  is descr ibed in Appendix 
"A" which i s  hereby mrde a part of this cont rac t .  

S. The work will be c a r r i e d  o u t  by t he  Contractor  under the  
d i r e c t i o n  of t he  P ro jec t  Lsader(s) namd i n  Appendix ItAtt. 

ARTICLs SI - TERM OF CONTRACT 

Tho x r i d  of porformnce f o r  each r e sea rch  p r c j e c t  covered 
I t  i s  recognizod t ! t  by this con t r ac t  i s  s e t  forth i n  k p p n d i x  

completion of the rcsearch work under this c o n t r a c t  m y  involve a period 
of several p a r s  and tht thc t o m  or  terms of t h i s  contract m y  be 
extended bj mutua1 acrlamcnt. 

ARTICLE I11 - FIKLRCITJG Li!D P20CRA& DEVELOPYEVT 

1. P a p n t  

a. Tne conbincd t o t a l  of the agreed upon budget6 for the 
p r o j e c t s  describod i n  Ap?czdix ":." i s  i n  the  arnount of 

i n  this amount f o r  t h i s  contract .  
and t he  Comnission h 8 

Xmever, pcipznts  t o  the Contractor 
---- 

by tho G m r n m s n t  under *is con t rac t  w i t h  r o s p c t  t o  each p r o j e c t  
described i n  Appondix "A" s k l l  no t  excocd tho amount of tho agreed upon 
budget f o r  oach such proJoct. 

b. On o r  s h o r t l y  a f te r  tho e f f e c t i v e  d a t e  of t h i s  con t r ac t  
the Conmisclion a h l l  pay t o  the Contraotor a 8um which r h a l l  reprorent  

- 2 -  
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Contract No. bT-(40-1)- 288 

the combined total of a mutually agreed u?cn es t imts  of ths Contractor 's  
c o s t  o f  o y r a t i o n s  during t h e  f i r s t  two q u a r t e r s  under each pro joc t  
described i n  iippendix "A". 
f i r s t  quar tc r ,  and a f t e r  the  end af each succeeding qua r t e r  du r ing  thc 
tern of this con t rac t ,  t h o  Contractor  shall submit t o  tho Commission a 
c e r t i f i e d  voucher supported by a c e r t i f i e d  schedule of the Contractor 1s 
expondituros under each p r o j e c t  descr ibed i n  Appondix "A", and tho Corn- 
mimion shall promptly pay a l l  such vouchers. 
paynnnt r e l a t i n g  t o  any one pro joc t  togothor  wi th  a l l  q u a r t e r l y  payments 
r e l a t i n g  t o  Vio samc p r o j e c t  shall no t  exceed tho agrood upon budget f o r  
such pro jea t s  as s o t  f o r t h  in Appcndix "A", here to .  

As soon as prac t i cab le  a f t e r  t h c  end of the  

However, the i n i t i a l  

- 
2. Frogran and b d g e t  f o r  Subsequont Periods 

A t  h a s t  threo months before t h o  and of ths  term er tab l i shed  
in Appendix %" the Contractor  w i l l  subcnit t o  tho Conmission a proposed 
program and h d g e t  for t h e  succeeding yoar showing t h o  proposed work t o  
be financed by t h e  Conmission and the Contractor.  The Contractor ond t h e  
Conmission shall nego t i a t e  08  t o  tho amount t o  bo paid by the Colmniseion 
f o r  tho services t o  be rondored by thc Contractor d u r i n e  the next period. 
Such add i t iona l  program an2 agreed upon budgets s k l l  be incorporated i n  
a f o r m 1  modif icat ion t o  this cont rac t .  
f o r  s a id  period t h e  u n o > l i p t c d  bnlance of funds p i d  t o  the Contractor 
covering the  budgct(8)  f o r  th.; preceding period shall bo appl ied i n  re- 
duction of f h d s  required t o  cover the new budget(s). Upon completion 
of ti?c con t rec t  work or upon c z r l i o r  tcrminet ion of this coc t r ac t ,  the 
Contractor s h n l l  r e t u r n  t o  the  Commission the unobligated por t ion  of e l l  
paynents mde by the  Com.issioc t o  t h o  Contrnctor undor this c o n t n c t .  

In  na -o t i a t ing  tho new budEet 

3. New Probloms 

It i s  contemplated t h a t  the parties here to  my, from t i m e  
t o  t im,  agree upon nLiy r c s a r c h  problsns t o  be included i n  tho work under 
t h i s  cont rac t .  The p a r t i e s  w i l l  thereupon prepere a dosc r ip t ion  of the 
problem, p lan  of approach, cgrced upon program and budget f o r  the new 
projec t ,  which w i l l  5c i rxorporated in Appendix "A" hereto,  by meQll8 of 
a f o m l  rnodification of this co.ntract. 
incorpornted i n  .ippondix "ii" shail be sub joc t  t o  a l l  t ho  terms and con- 
d i t i o n s  of th i s  contract .  

A11 such new pro jec t s  hereaf te r  

- 3 -  



ARTICLE IV - AQ'INISTRATICN cr" COXTRACT BY C W S S I O N  

me Comission k s  assigned the r e s p o n s i b i l i t y  f o r  e.dministering 
tho t e c h n i c a l  and s c i e n t i f i c  a s p c t s  f o r  each ? ro tec t  t o  the  dashington 
o r p n i z a t i c r i a l  unit s e t  f o r t h  i n  X?pendix "A" horeto,  t o  bc addressed as  
fol lows:  

U. S. Atomic Energy C o d s s i o n  
1901 Const i tu t ion  Avenue, N. io. 
-3ashington 25, D. C a  

Respone i t i l i t y  for administoring the business  aspects of t h i s  
contract, including c o n t r a a t  ~ ~ g O t i a t i O n 8 ,  budget, paymont, audit, etc., 
has b e n  assigned by the Condimion tor 

Wf ice  of Research 6: Eodicine 
Qik Ridge Operations Offioe 
U. S. Atomio Energy CoPanission 
b 6 t  office k E 
&k Ridge, Temcssee 

The Contractor my, as  aeceu=ry, comnunicate d i r e c t l y  w i t h  the 
appropriate off ico,  as  ind ica t ed  above. The Contractor s h l l  furnish 
i n f o r m t i o n  co?i~:s of commnications,  nemoracdc of  tolophcnc conmrsa t ions ,  
or d h o r  contacts t o  3ak Ridge Operations G'fice on all d i r e c t  deal ings 
w i t h  the i k s h i q t o n  Office.  

ARTICLE V - RIPOFTS lU3CORDS A3D XFt?ZCTIO:i -'- 
1. %e Conmission shall have th5 riEht t o  inspec t  i n  such mnner 

and a t  such times as it deems appropr i a t e  all a c t i v i t i e s  of tho Contractor 
a r i s i n g  i n  t h c  course of t ho  work undw t h i s  cont rac t .  

2.  Tho Contractor s h l l  xmko progress repor t s  qunrtorly (unless  
a d i f f e r e n t  re?ortin,nf y r i c d  is s p c i f l e d  i n  Appendix "A") t o  thc Commission 
on a l l  i t s  a c t i v i t i e s  u d c r  this con t rac t ,  including a l i s t  of personnel 
working on tha s ro j ec t .  
accompnied  by a brief statement of the ind ivfdual ' s  background, tmlning 
and expcricncea As soon as  p x t i c a b l c  d t o r  t he  end of the term of this 
c o n t r a c t  and any rentmil thcreof t h e  Contrr.ctcjr shall mko a t echnica l  r e p o r t  
t o  the C o d s s f o n  of a l l  it8 ootivities under t h i s  contract. In the interest  
of rsducing the e f f o r t  required in propring thoso r z p o r t s  the Contractor 
nrry inolude a8 a part of ruch report8 copier of pertinent behnioal pa.>ers 
prepared for publicat ion in custonnry s c i e n t i f i c  publ icat ion ohannels. A t  
t h e  t ime technica l  papers propared by tho Contmctor  relating t o  the work 
hareunder are subni t ted f o r  p u b l i c a t i o n  i n  customary s o i e n t i f i o  publ ica t ion  
cknnels t h e  Contraator &all furnish the Commission w i t h  i n f o r m t i o n  copios 
of such papers. 

Iimcs appearing f o r  thc first t i m  should bo 

I I 1 2 1 2 2  
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5. If, during tho  w u r o e  of t h e  Contractor(8 a o t i v i t i o r  under 
t h i s  con t r ac t ,  any technical f ind ings  am undo which, i n  the opinion of 
the Contractor ,  would bo of spcc in l  i n t o r t s t  t o  the  Conmission, thc  
Contractor  3 b 1 1  i .mcrfiataly m k e  a r e p o r t  of such t echn ica l  f ind izgs  t o  
t he  Commission. 

4.  Tho Commission w i l l  requiro f i v o  ( 5 )  copios of a11 reports  
and paprrs. 'kro ( 2 )  copiea rhal l  be s e n t  t o  ' ash ington  and t h r e o  (3) 
cop ie s  t o  (hk Ridge, BddrOSSed a8 sham i n  Ar t i c lo  IV of t h i ~  oontraot. 
The Comnission shall have the r i g h t  to reproduco and 6 i s t r i b u t o  a t  its 
d i s c r e t i o n  a11 such reports and b c h n i o a l  piporn. Appropriate crodit 
l i n e s  Nil1 bo included in a l l  such roproductiona. 

5, Tho Contractor a p e s  t o  koep recorda and books of account 
showing tho IIpnner of oxpendituros of a l l  funds rcceiwd by it pursuant 
t o  t h i s  cont rac t .  

6. The Comnission ahalI at' all t imes be afforded accoua t o  the 
promisoe and t o  all booka, rooord8, cotmspondenoo, instruationr, drarlngs, 
r e c e i p t s ,  vouchors, and mmoranda of rocord value of t h o  Contractor por- 
*ining t o  s a i d  work. 

ARTICLE V I  0 PROPERTY FURXISED TO CONTRACTOR - LIABILIn 

1. -?2SE?.3TiON BY GOTJEIWUENT ------ 
The Goverwnt  reservos tho right t o  k n i s h  any mrtsrialr, 

e q u i p e n t  or supp l i e s  which m y  be required i n  the porforrmnco of this 
c o n t m c t .  
so furnished s:m11 bo and roaa in  thc  'property of the Government. 
Con t r t c to r  shall, t o  tho e x t e n t  prao t icablc ,  cause ell c a p i t a l  i tens of 
Govcrnwnt Droperty 80 furnished t o  bc su i t ab ly  mrired with an ident i fying 
symbol i n d i c a t i q  Gomrnnrent ownership and the  uses cnd d i spos i t i on  of 
such items shall be msde a metter  of record.  

Exc3pt as provided in paragraph 3 of this A r t i c l e ,  all praporty 
The 

V.cept a8 otherwise spocif i c c l l y  providod, tho  Contractor 
a h l l  no t  'bo l i a b l o  for loss o r  dos t ruo t ion  of o r  damgo t o  property of 
the Gov9rnmer.t in t h e  possossioxi or con t ro l  of tho Contractor i n  connoction 
w i t h '  this contraot  ( h o t o h f t c r  ca l l ed  "Govoramont property") e l e r r  8uoh 
loss, d e s t r u c t i o n  or  domgc rgsults f r o m w i l f u l  misconduct or f a i lu re  t o  
exorc i sc  good faith on the pert of tb Contractor 's  corporato off ioors ,  
Exooutive Diroctor ,  or Director of nny progrnmadminl8towd by the  Con- 
t r a c t o r  i n  tho y r f o m n c o  of this con tmc t .  

- 5  - 
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Contraof lo. A T - ( 4 b l ) -  2 a  

3. TITLE TO PROPBRTY' PCIRGIASED BI COHTMCTOR 

Notwithstanding "ny othor  prsvis icns  of t h i s  A r t i c l o  V! n d  i n  
cons idcra t ion  of' t k  Contractor I s  cont r ibu t ion  t o  &>.c research  project 
descr ibed i n  AppenCFx "AR of t h i s  con t rac t ,  t i t l e  t o  a l l  m t o r i a l s ,  t o o l s ,  
xmchinory, oquipmnt and suppl ies#  acquired frm sources othor  than the 
Governmnt, or m n u f x t u r e d  by tho  Contractor under this c o n t r a c t  (including 
items rmnufacturcd in whole o r  in part from property f i rn i shod  by the 
Governnrlnt b u t  only t o  tho o x t e n t  the Government has not d o s i p t e d  ruoh 
property as c a p i t a l ) ,  shall v e s t  i n  the Contrcictor, except that t i t l e  to 
i tems of property described in Sec t ion  2.c. of each Title of Appendix "A" 
shall v e s t  in the  Gommamnt. 

ARTICLE VI1 .. PURCHASE OF' RADIOISOTOPES 

The Contraotor eha l l  purchase, to the ex ten t  available i n  
appropr ia te  form, - a l l  r a d i o i s o t o p e  i r r a d i a t i o n  servicoe and cyclotron t im 
requirod in the performaaco of tho work hereunder, through the Comnission(s 
Isotope Divirion, Port W i o e  Box E, (Bk Ridge, Tonne8~)oo. 

ARTICLE VI11 - GEHEIlAL PFKNISIONS 

The provis ions of Appendix mB", ntteched hereto, are  horoby nndo 
e p r t  of t h i s  contract .  

ARTICLE XX - hUTHORI2r?TION 

This cont rac t  i s  au thor ized  by and has bccn executed under tho  
Atomic  Enerm Act of 1946. 

X R T I C B  X - ALTERATIOILS 

Tho following a l t e rn t ions  t c  this contract  were mrdo by mutual 
agreement of the  y r t i e s  p r i o r  to its execution: 

I 
. ..- , . -.A - .  . .  * -  

IN iWI?lESS %ET(EOF, the partias hereto k v e  executed this con- 
t n c t  the dny 2nd year f i r s t  -.'3?vc xr i t t c r i .  



The wrk under this Title I of A p a d i x  "An w i l l .  be carried out 
by the Contractor Mder the direction of D r ,  George T. Birrell 
as Project kader .  

The performnce of war; under this Title I of Aapeadix "Au shall 
cornnence on Julj. 1, 1949 and continue u n t i l  June 30, 1950. It 
is understood, h e v e r ,  that completion of the research project 
described herein nay involve a period of several years, Accord- 
sly, the work under this Title I m y  be extended by mutml 
8;reezer.t. 



n y . 7  2 
i Contmct No. iiT-{W-1)-288 

( c )  After facili5jr in the methods has been attained, the 
exyriments w:iLd be repeated in humin beings w i t h  
infections and w i t h  serum sickness. It would be 
uhly desirable to take radioautographs of tissue 
for c o q r i s o n  rsith stained histologic sections. 
The technique for determining deposition of insoluble 
radio pis4sjnorus in bone night be d i f i e d  for use on 
frozzn sections, 



h e ?  Freeze bit. .................. W.00 
- x- L C  lis 3 m :.'s a 0 d Q d Q . 0 0 0 0 0 4 0 0 0 0 0 3 5s 0 0 0  

7'*oo 
- 1- .. 

*-  

3 Lc'"'A1 ?L??*a e a ~e b e o e Q 0 0 e b e  e a 0 e 0 e 0 

2 p 750 a 0 0  

(3; &g&p&&J e SUD- 
Glasmre.. ........................ 750.00 
Purchase of radic 4 mtopes.. ........ 400.00 
chemicals.. e. 0 . 0  0 .  e 0 0 0 . . . 0 . 0 0 0 0 . 0 920.00 
~~19. . . . . .0 . . . . . . .44.* . . . . *~~. . .  &90.00 

$3,l%om 

( 4 )  Travel. ............ U. ........................ 200.00 

( 5 )  !~EsccUaneoua. ................................ 200.00 
- -  

TOTAL, a e .,e.. 0 0 .  e eo e o  $U,ooO0oO 

It i a  understbod and agreed by a d  betneen the prties hereto, that the 
Contractor in expendhg the fm5s prcvicied by the Governmsat ahall be guided 

but zmt bound to confarm to, the details of the p g m m  a d  kdget aet F orth abYe. 

C .  1te.m of property procured or ;;IEnafactnred by the Coatnrcfor undw 
t b i s  contract, t i t l e  to which will vest in t h e  Governmant. See 
Article VI, Section 3. 

4 .  E C l D ? I C i .  L ;.XIIILSTRi.T IQK BY CO!.?'ISSIOlJ 

The Corsission has assigned the responsibility for administering tihe 
tecl . f id,  a d  sc i en t i f i c  as;ec.ts cf this Ti t l e  I of AppanCiL~ "A" t o 8  

Xedical Branch 
Zivision of Eiolog  and tledicins 
C. S. htomic Enem Conmission 
1901 Constitution Avenue, No 8 .  
iiaa-ton 25, 3.  C. 

I I 1 2 1 2 1  



Contrnct BO, AT-(40-1)-288 

3.1 I have 7-6 the f o z q c ~  Title I cf :&=C.ZLL a a?.; t:?c basic 
contraot to much it relates and I g r c e  to be 'bound by the provi- 
sions of mid documents. 



The ;:or"is 'maer this T i t l e  I1 of ci?pendix "in a i l l  >e carried out 
by the  Ccntractor under the direct ion of D r .  Cnni.lln irtos as 
Pro j cc t  Lecder. 

The performncc ol' work under t h i s  Title I of Appendix "Arr shall 
comenee on July 1, 1949, and conthue unt i l  June 30, 1950. It 
is understood, however, t ha t  completion of the research proJect 
described herein nay imrOlve a period of several years. 
in;&-, t h e  i7ork mder this Tit l e  11 zq be extended b7 mutual 
agreemnt. 

.lcooard- 

Two types or" expriments are pbnnsci (a) in intact  animals a d ,  
(b) ia isolated tissue slices. 
of $ms?holi?iies w i l l  be followed with  the &id of redioect im 

IE both conditions the syntheeis 



1 1 / 1  . I. l i  

3?~ql\ronis as e tmcea for t h e  $m:phte prt 

of leclth-s af te r  a d d d s t r r f i h n  of choline could also be etudled. 
T?m concentration of either isotope n u  be determined in th 
phospholipides as well a9 h other phos?horus contain% fractions 
Ehich mQht presunably include Intermediate products fo r  the 
s p t n e a i s  of phospholipidea. 

In the experiments on intact aniraals, rsts vffl be maintained OIL 
a choline deficient diet then radioactive phosphom (with or 
nithout isotopic choline! w i l l  be administered. V a r i o u s  ?harm- 
cologlcal and horcwrnal agents w U l  then be given and their effect 
bn the rate of l i p i d e  phosphoryhtion RU be investigated in tb8 
liver, probably also in other tisuwa. 10 are tentativefy c a ~  
teqd.at ing the use of phlorizh, thiourea, ~ l l o x a n ,  u r e t u ,  B.A.L., 
insulin, twroxine and anterior pituitary extracts. On the bas- 
of the r e d w  obtaiaed, other 8ubUtmces end different exprhental 
conditions nill be tested, such ad the surgical removal of tb6 
:kyrcici, d i e t s  cooA~in&c vzrfoas amounts of fats and carbohymteso 
etc.  ?arcl le l  exaerinata 72.U be made on tJn6 isolated tissues 
in the  2resePlce of iso*uopic phosphate and choline, Jith or rrithout 
d i r e c t  addi t ion of dA-ugs and hormones to the ntedium. 

‘Jhile it is anticipated that only part or” t he  above program can be 
c o - ~ l c d  out in me year‘s work, it ia hoped tbat interest- resclts 

be o5-iaiacd earl;r, me give an indicction J ~ n g  w b a t  U e s  it 
-ill ?x nos8 ?mfi+ablc to concentrate the investiptive effort. 
The possibility %it as soon 3s deflnlte results have been obtained 
on norm1 tissues, the inves-;&ation d g h t  be errtended to neopbstfo 

tho aolecule. 
iy la’celioi; the m”,l group of chollno with C !E , the formstion 

tissces is also cozltl;z?kSedo 
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FUU tine technician (x. L. Haigler) ... .;2lbO.00 
2 P a r t  time technicinns ................ 2360D00 

&320 e o 0  
* 

(2) ?emment r~uignern;t 
High speed c e n t r i f x e .  ................. 650.00 

6 O O a  
Direct r-din; bslence f o r  aimal~..... 250.00 
Two carbon Combcs%n appafstus ........ 

aqAificr ............................ 200000 
3 5o.W tccessories r'or ',krburg opplratuso ..... .s, 500 .oo 

It is understood and agreed by and between the parties hereto, that 
the Contractor in expending the funds propided by the Government shall 
be Gicied by, but not b u d  t o  coliform to, the details of the progran 
azd budget set forth above, 

C. Itens of property procured or canufactured by the Contractor mer 
t>& cmt r rc t ,  tit3 t o  xbich 7 ~ I l . l  vest in the Governnent, See 
Article V I ,  Section 3* 
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I , ,  . 1 ,. 

The Contractor shl l  nnke progress reports at 6 months interpals in 
the m e r  described in A r t k l e  V of thia contract. 

. 
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a. 

h. 

C.  

The Fork under this Title 111 of Appendix "An nil1 be carried out 
by the Contractor under the 3irect ion of Dr. George T. Harrcll as  
Yroject Leader associated n i t h  &s. C. A r t o m  2nd ;. Caycr. - 
The perfornancc of work uncier th i s  Title If1 of Appendix "An shall 
comence on July 1, 19;9 end continuc until June 30, 1950. 
understood, horrever, that completion of the research project described 
herein m y  invclve a a c r i d  of scvex l  gecrs. 
under thi3 Title 111 n=z be extended by mtual npeement. 

Prorrcg 

(1) 

It is 

iccordirqL;r, t h e  nork 

" ~ e - ~ r ' ~ ~ :  "I - L d z  of Projet& 

Toxicity of 2* as related to the l'unctisml capacity of the 
l i ve r  

&ciio i ~ o t o p c s  can enzer the cell a n i  3s i x o r p r a t e d  into 
T r o t o p h s n i z  constituents, exerting a radiation effect in 
imc,-%e prtsfzity to the enzpe  27stens in the cel ls ,  
~cxzXr+;L;-, tk  rcs l t s  of i n t e , z z l  =sAi..C,ion ~2 imt  
necessaril;. duplicate timse of external t a d k i t i o n s  such 
as X-rcjrs, 
'mom to be mre suacqtiblc to radiation than norm1 
cells, Cic p o s s i k i l i t q  m y  also exist of increased effects 
of mdiiition on cells previous4 uamaged b7 factors other 
than malignancies such as infectious diseases, dietary 
imdcqmcies or cxpsure to toxic s u b s a c e s o  
effect of rad int loa  from isotopes introducad in the body 
(perhaps even only in tracer amounts) may p s s i b l y  ham 
cells clreudj; prtially tlnmged, this reducw their 
functional capecity belom the level required for l ife.  
Since the l i v e r  is especially sus ptible to dacmge 

actively in*& v~rious organic co=rpoWs in the Ifver, 
this tissue seem to offer considerable interest for 

i i i l c  cel ls  alter& by ,zA&aant c k r y e s  aze 

The oadi=ive 

even f r o m  mild agents and since 9 13 synthesized very 
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such a ~kx2~. 
Lipotro$c substances s i n c ~  t h s c  have been sh0;m to exert 
beneficL1 effect8 Ln sevex.1 conditions with Uver dacege 
such 8s in cirrhosis. B p s s i b l e  approach to pwsntlve 
or corrective therapy 
experiments have already been mde on the toxicity of 
in mice. It is  p l a n e d  t o  extend further this study by 
vary- +he p r o p r t i o n  i x d  thc nature of the  protein, 
fat and carbohydrate conponenta of the diet .  The possibfs 
affects of various vLtamins will also .be investigated. 
Ac'df t iond exprinents  VU be done on anirnals in w h i c h  
ana+dmical and functional changes of the liver have been 
induced either by partial hepateatomy or br exl>osure to 
t o x i c  agents. 

of 3 p e c i d  iapArt.c7ce muld be t h e  r d e  of 

Reuv thus be visuallaed. 

2, 5L-a a PAX09 JlJI3 I, 1949 u , Z  30, 19s 

a. The B m  Grey School of W l c i m  of V U  Forest College d l  
f-sh as its contribution t o  the pro3-t described h this 
Title III the fcllozin;;: 

(1) Salaries of %.be6 ?r inc i+l  investigators, Drs. C. 
C. T. Earrell and 2. Cayer, 

(2) Overhead cos% ai locable to the contract mrk. 

Technical help. .................... ;lSCO.GO 

Permaen t Ea- 
UetaSOUsc mzes for anin~~~s . . . . . . .  250.00 
Cne hem,teniaer for the  preparation of 

d i e t s  ............................ 35-00 

;1,5i3.m 

26 5 .oO 

!.Uscel?aneous. ..................... 265 .OG 
265 000 



c o  Iiem of pzcpr ty  procwed or .xnufactured bp t h e  Contractor under 
thls contract, title to whicii c ; i U  vest in the Governmnt. See 
;,rticle V I ,  Section 3 0  

7 l b l . f  G 4 
DATL: 

! 
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a. Tihenever any p t e n t a b l e  invent ion or discovery is made or conceived 
by the  Contractor or i t s  employees in t h e  course of any of t h e  work under 
t h i s  contract ,  t he  Cont rac tor  shall furnish t h e  Commission with complete 
infornat ion tkereon; and t h e  Commission shall have t h e  sole power t o  deter- 
mine whether or not  and where a pa ten t  app l i ca t ion  shall be f i l e d ,  an i  t o  
determine the  d i s 7 o s i t i o n  of  t h e  t i t l e  t c  and r i g h t s  under any a2pl ica t ion  
or patent that ma7 r e s u l t .  The judgment of t h e  Commission on these  matters 
shall be accepted as final; and t6e Contractor,  for i t s e l f  and f o r  i t s  embyses, 
agrees that t h e  inventor  or inventors w i l l  sxecute all documcnts and UCJ all 
th ings  necessary or propcr  t o  carry out  t h i  judgment of t h a  Commission. 

b. Yo claim for pecuniary award under thb  provis ions of the Atomic 
Lncra- Act of 1946 s h a l l  bL asstrtcd by t h t  Contrclctcr o r  i ts x p l o y c e s  
wi th  rcspsct  t o  any bvtnt ion or discovcry mads or conccivad in t h t  coursc 
of m y  of the -;lark under thir contract .  

c. Lxccpt  as o t h t r i i s 6  au tho r i z td  in writing by t h c  Comission,  the 
Cont r ic tc r  :;ill obta in  ? a t t n t  tigrLi-itn+,s t o  Lff -c tut tc ;  t h L  ?ur?osts of 
paragraphs a. and b .  of t h i s  H r t i c l c  from ~ l l  pcrsons nho pcrform ary par t  
of th- qork under this c o n m x t ,  Lxcipt c l t r i c a l  and mnur.1 ltbor personn~1 
qho -.,ill not h n ~  c z c c s s  t o  +,,chnicol d c t a .  

d. fxcept os o t h c n i s c  su tho r i z id  in a r i t i n g  by t k  Commission, thc  
CoctrLctor rill i n s c r t  i n  cll s u t c o n t r x t s  provisions %kina prcgrcphs L . ,  b., 
cnb c. of this Art ic lL :pulie-blt  t o  t h t  subcontractor  a i  ir,s tt>icy-,s..  

Thc Ccntrzctor shall k v t  full frLc6oT of publ ica t icn  of thi r t su l t s  cf 
t h c  rCsL:.rch uncicr t h i s  co? t rcc t  2nd t h i  Conl;r--,tor i s  w g t d  t o  c? issc i i?Ltc  
thc rcsults of thc Toric through c u s t o & q  acicntific publ icc t ion  ah..nntls; 
cxcept thct "r r t s t r ic ted  dctc" 2s dcfinLd i n  thL Atomic Lii..rgjr Act, of 19!$ 
s k l l  bc gov,mid by thL pzovisions c f  P..rc.grzpn 3 of t h i s  X , y x . n ? i : :  !;It'. 
All publications shzl l  include a rcfcrcncc thr.t t h e  r e s u l t s  7-c dcvahpcd 
undcr 2 Comission sponscrsd pro j I -c t  . 

2 .  It is understood tkt  the  nork under t h i s  C O ~ ~ T . I , L ~  .~F1.1 E% ixvd1vc 
r c s t r i c t c d  Go+,o a 6  tki Contrcctor  n i l 1  pcrforn siic.!~ .rcrk 2s u c L s s f ~ f c r i  
work. Iion-vir, if in t h e  course of such xrlc cny drscov t r i c s  ~ 6 -  &xic C Y  
Lny dctz  u3cd o r  :IcvL.lo?cd t h n t  cons t i t u t c  rcs t : . lcfd &.t~ ,  f.lic S o n t x c  tw 
sk.11 prcspuly infor:i  t l i ~  Ccmnisaior, cad shcll cl tss i"y 2nd sr.fLcG2rd .c.Q 

I 
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d i s c o v e r i e s  and dsta in accordance wi th  tae reqQireqents of t h e  I)ommissiori. 
It i s  urAlerstoo;l the2  t he  2 t r son  d i r e c t i n s  r e s i a r c h  ;,or!< under t h i s  cont rac t  
sha;l haye 5een c l e i ~ e c i  by t h e  C o m i s s i o n  for access t o  r e s t r i c t e d  ciata. The 
Cont rac tor  agrees thLt it will no5 ?errnit eny i n i i v i d u a l  t o  :?avs azcess $0 
r s s t r i c t e d  data u n t i l  t h t  Fede ra l  Bureau of Inves t iga t ion  shall have m d e  an 
i n v e s t i g a t i o n  and  re;iort to  t h e  Commission of t he  character, a s soc ia t ions  and 
l o y a l t y  of s ~ c h  ind iv id lud  and t h e  Comaission s h a l l  have determined that per- 
m i t t i n g  such person t o  h v s  access  t o  r e s t r i c t e d  da ta  will no t  endanger t h e  
common defense or secur i ty .  If doubt Exists as t o  whether any discovcry or  
date devdoped c o n s t i t u t t  r e s t r i c t e d  d a t a ,  p r i o r  t o  t h c  rcluise of th5sL data 
2nd btforc p c m i t t i n g  any i n d i v i d u l  who hrs not r ccc iv td  clLnrcnce from t h e  
Cocuzfssioa t o  b v t  access  to such data, tht. Contractor a h d l  seek guidance 
from the Commission. 
t h c  c h s s i f i c & t i o n  of work whcnevtr in its opinion rcstricted data crc involved, 

Thc cont inuat ion by thc C o n t m c t o r  of work found to involve postricttd 
date will be subject t o  mutuol agreement of the Commission and thc Contractor -JG 
shcll be covcred by a modificction of t h i s  ogrcmcnt .  Thc phrasc " r e s t r i c t - 2  
dctz'' 2s dcfincd i n  the  Atomic Lntrgy Act of 1946 and caplopcd in t k i s  s c c t i m  
s k l l  rnfcln "dl ktc uoncamhg thr. mcnufncturs or util ization of ctoxic, :.~':pCfrS, 
thc production of fissiomblc Eterial, or t h c  usc of f i s s l o x b l c  n;tL.rial h 
thc production of p o I L r ,  bu t  shall no t  inclad6 my dctr. ah ich  t h c  Ccl-x-'-csion frLvr 
t imc i o  t i m t  dct,r.r.incs m y  bg- pub1ishc.d a i t h o u t  zdvcrsc'lj. Lf ' ,c , i ;?  u-i. x z L  1-2 
def tnst cnd s ccuri  tf 

Furthermore; the Commission reserves thc r i g h t  to requirc 

b, 

Exccpt 2s othLr.:isc spccificclly provided in t h i s  con t r s s t ,  ~11- ~ ' . c T T . - + .  i 

rrhlch mj' I-risi misr t h i s  contr:,.:t a i  vzhizh 21- nc t  -is;:osr;i! of '3;. ,:;:.- ;- '. 

t o  s q t r v i s c  x i 6  -..ininistcr pcr fo rFwcc  unGir t h i s  contr;:ct, w h o  s k l l  rcduct 
his decision t o  * x i t i n <  _.nd c-.ust c, copy thcreof to bc. m i l c d  t c  t h c  Cnntrt:',:- 
stid 2ecisicn sb:X be f k . 1  c.nd c o c c l ~ s i - ~ ~ ,  subjc:=t t o  tnt provisions of t!x 
s t n t c c c c  n=xt  fo l lo- i?g .  
t h e  Contr. .ator my z?p:?.L i n  *:rriting t o  t h e  Coixission, chos i  T:rri%tin dccis ion 
thLrcon ,  or thr.t of its duly c u t h o r i x t a  rtprtscn*rctivc,  rLprbscntotivts, or bonrd 
n o t  inchding thc  rqrcsm+&tivL ncntioncd h th, p r c c t d b g  s m t c n c ~ ,  shzll be 
f iE2-L 2nd ccnclusivt .  PtnCing dcc i s ion  of a cisputc Scriundcr,  t h e  Contrzctor 
shcW proceed F i t h  the parforannct of i t a  undcrb.!cings under tnis contrrct. 

. ?  ..- ,,r~cmcnt s h r l i  SC f c c i c i ~ i  by :. rcprtscct.?.tivc of t h e  c;czdssio:i zaL2 z.2 i n s ~ -  : -? 

. i i t h i n  t h i r t y  (j0) acys from tnt a t t c  of such xilix, 

5.  

Thc Contr-.ctor ;rill cor71y T i t h  hLzlth 2nd safcty re-ul- . t ions of t h c  Con- 
mission rcquircd f o r  7ork cf t h i s  nature, cnd p L m i t  C i i L  C o d s s i o n  snd i t 3  
dtsigcccs t o  inspcct  t h t  work corductcd under t h i s  CgA-tmcnt. 

6 .  CFi?TC2-&? _NT-TC XSZFp 

20 cx%cr cf o r  i!sZ.egzto t o  Congress, or Rts idcnt  Cc,-dssioccr shdl  be 

t h t r s f r o a ,  but t h i s  provision 3 k E  not bc construtd to txt,nd t o  t h i s  contr?.Lt 
if. x d =  wi th  fc corporztion for its  g m t r c l  btncf i t .  

c d s i t t - a  50 zn;. s L r L  or p-.rt of this con t rzc t  o r  t o  '.n;r Lc.;E.?IL tkt mi,- -.::-E 
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7. ~&T'I -DISCRIMINATION 

The Contractor ,  i n  performing t h e  work required by 
not  l i s c r i n i n a t e  a g s h s t  any employee or  z?pl icant  for 
of race ,  creed, color, o r  nationcrl ori$n. 

8. CONVICT LAW 

t h i s  cont rac t ,  shall 
employment becscse 

The Contractor  shall no t ,  in t h e  performance of this cont rao t ,  employ any 
person undergoing sentence of imprisonment a t  hard labor. 

a. The Commission my a t  m y  time upon 120 days w r i t t e n  n o t i c e  terminate 
t h i s  con t r ac t  in whole or i n  part. 

b. In the went of termination pursuant t o  subsect ion c., t h e  Contractor 
n i l 1  be paid f o r  the  po r t ion  of t h o  cont rac t  work already performtd, together 
with rccsonablt cos t s  of terminat ion,  

No l aborc r  o r  mechmic doing any part of thc  work contsaplatcd by tcis 
con t r ac t ,  in t h c  tmploy of t h o  Contrcctor or any subcontr2ctor cont-rcting 
f o r  =my p z r t  of sa id  work contfmplated, 6h;I.l  be rcquirtd or pcrcl i tkd t o  
:;.ark morc th-,n c igh t  (8) hours in zny onc colcndzr dzy upon such v o r i  z t  t h e  
s i t e  thcrLof,  cxctpt  upon th t  condition thct com,itnsction is p c i d  t o  s x n  
1cborc.r o r  mcch-nic i:! cccorckncs a i t h  the provisions of t h i s  ArticlL. Th t  
mgcs of cvcry IcborLr 2nd meckn ic  cnployed by t h e  Contrxtor or m y  rmbcon- 
t r c c t o r  cngr-gtd i n  t h c  parformcnce of t h i s  coiitr-.ct s k l l  be comput;a m c 
b e s i c  dcy r c t c  of c ight  (8) hours ptr day a d  zork in excess of d g h t  (8) 
hours per dc:- i s  pLrmi t t t a  only upon thc condition tk.t cvcry such lcborcr 
2nd ntch-nic s h t l l  bc ccxpensc t i t  f c r  cll houi-s -ror'xid in cxcess of L i g h t  (8) 
hours pcr C-y ?.t not lLss t;m onc oad onc-.klf (lfr) timcs thc  br.sic r.ti of 
pcy. 
F i v e  Do1L-m (35.00) shall bL inposcd upon t h c  Cos t rsc tor  for a c h  kborcr o r  
mcchrnic f o r  tvLry cnlcncltr dcy i n  c h i &  such cmFioyce is rcq-ircd o r  ?er- 
n i t t c d  t o  lzbor  aorc 5htn cight  ( S j  aours upon szi.? :lor;: A t h o u t  rccciving 
compensction computtd i n  accordance v i t h  t h i s  Article, and r l l  p a d t i e s  thus 
imposd  S k l i  bc 7i%k:12 f o r  t h c  use 2nd S c n e f l t  cf t h t  Government; Trovifcd, 
that t h i s  stipuL-,tion sh-.,ll be subjec t  in all reswcts t o  tliL c x c q t i c n s  and 
provis ions  of U.S. Cadc, T i t l e  40, Sect ions 321, 324, 325, m3 326, relcting 
t o  hours of lkbor ,  LS nodi f icd  by ',hL provisions of Scc t ion  303 of 2Ib l ic  nc t  
No. 781, 76th Cmgrcss,  ipprovcd ScptLmbsr 9, 1940, r c k t i n g  to c o n s t x c t i o n  
f o r  ovcrt inc.  

rn i o r  t z c b  v l o l - t i o n  of t h t  r c q z i r e x n t s  of t!-.is Xr t ic lc  9. pc~tlt7 of 

As usad in t h i s  c o r t r a c t  the t e r m s  'United States Atomic Lnsrgy C o d s s i o n l ' ,  
"Atoni: h e r g y  Comiss ion"  a c l  ltComission" s h d l  n c ~ ~  5ht Unitcd S k . t - 2 ~  A+,=.aic 
Lnergy Comiss ion  or i t s  duly cuthoriacd 7cprGs;ntctivc or rcprcscntzt iwxj ,  

f 1 / 2 / 3 8  
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W C X  I -  PzlRWsE AND SCOPE 

1.. The Sommission, In furtherance of i t 8  policy of a 8 J l a t i n g  
and fostering prioete research, cdesires t o  support tha Contraetor'8 
fund&-anta1 reseetch in the f i e l d  of atomic energy. 

2. The work under this contract will imolee one ar mare 
research problams. A deocrlptioa of the Foblam, plan o f  approach, 
agreed upon p r o p a n  and budget for  each project I s  described I n  Appendix 
"An which is hereby =de a p a r t  of th ia  contract. 

3.  The work dll be carried out by the Coatrmtor under the 
dirsc5icc 0' the Rojecc Leader(s) named in Appendix "AA". 

"'.,e ~ : : c i  of Frforamco fo r  each research woject  cove3d 
It is recognimd " a t  0;- t k l s  contrac: is set  fo r tn  in Appendix nAn. 

COE#W.OII 3f the research work under t h i s  ccntract may inrolve a period 
of several y%a=s 5-d that. t h e  t e r m  or terms o f  th i s  contract may be 
extended by mutual qreenent. 

ARTICU I11 - FINANCING AND F&R4Y DEvF,LL)PsE?R 

a. The conbin& t o t a l  or" tha agreed U ~ X I  budgets f 
projects described in Appenelx is i n  the amount of $- 
----- and the Conmission has obligated tuIj;de 
In this amount for this contract. However, payment8 t o  the Contractor 

described > A p p . d h  "An shall not exceed the mount of ths agreed upon 
budget for each such poject. 

the  Govercmnt under t h i s  contract r l t h  respsct t o  aach poject 

b, Cn or shortly after the effective date of t h i s  contract 
the Ccmmlssion shall pay t o  the Contractor a sum which shall reprewent 

0 2 -  
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t h e  :ombLne.;l tatal of e % t a l l y  w e e d  upcn e e t i m i e  of the Contraator's 
ecs: 5f ap~at - ' -cn3 d u h g  tti first txo  quatt2rs under each projert 
desc?!bsd in hppmdix nAr.  As s3on as practicable sftar the end of tbs 
f l r a t  quarter, and after the end of each succeeding quarter during the 
term of this contract, the Contraator ehall submit to the Commh8)iOlJ a 
certified voucher supported by a eertified schedule of the Contractor'r 
expetnlituros under sauh project described in Appendix "A", and the Cam- 
mission s h e l l  promptly p y  all such vouchers. 
paynect relatine to any one project together with all quarterly pqmnta  
relating to the same projecf sb l l  not exceed the agreed upon budget for 
such projects 89 set forth in Afpndir "A", hereto. 

However, the initial 

21 4. omam an& E d m t  for Subseczue n t  FbrfoQ 

At hast three months before the end of tha t e r m  est.bU.dmd 
In A~mndix nAn the Contractor w i l l  eubmit t o  tha Comlsslon a proposed 
program and budget for the succeeding year ahowing the Fopoaed work to 
b fiaancsd by the Commission ami the Contractor. The Contractor a d  t b  
Colamlaslon shall negotiate as t o  the amount t o  Eo paid 
fer 22% s:--f:',ces 50 be rende-ed by the Contractor dur- the next prlod. 
.5~:k c,Zd!.ti.:,aZ r r ~ ( ~ ~ i , t 3  s.!, % T " : ~ G !  m a n  budgsts 3kU be incor;xll.s*ced fn 
a fmmal modifization to this contract. 
for a d d  period the unobiigrtad balance of funds paid to the Contractor 
C G V T ~ . ~  tha h u d p t ( 3 )  %T tie precedinz wriod  s h s U  be applied h ra- 
duction cf +'ai ls  rqufrea to cover t he  ae;O budgnt (3). Upoa completion 
of t h 3  contract .?cr1< or upon eerl ier  tersinatlon of this contract, the 
Ccntrz:?:: s h l l  re turn tc : '*L) %mission the unobligated portion of all 
p p e n t s  z3c3 by %he Comission tz '-.h Cmtrc-tcr -m2c tk23 xmtratt.  

the comwlu8bn 

In n e g o t i a t l x  the new b e t  

30 b e  
- .  -: : i con:Grplatzd t h e t  t h e  ;a;'t:e3 !wTs,to ray, f k o r  timb 

t c  t im,  s q ? e  ~lycr- nea resezch  problsas to be includ9d in the work under 
t h k  Zontras". Th2 pcrtiec 7i.2 thereupon prepare a &scription of the 
problen, p l m  of approach, agree? upon progran! and budget for the  ne^ 
pro:ect? ~h11.h +11 IE i-xc-;crs!,ed i n  A p p x ? ! !  -An h s x t o ,  ty meam of 
a formal modification of t k i s  contract. A l l  such n e w  projects hereafter 
lncorprste." In  Apmd1,u  "An sh.all be subject to all the terns and con- 
di t io -  02 th i s  ccntract. 



Re8ponsiMUty For adminisbring the b u e h 8 8  aspects of t h i s  
co--Llree%, i n c l u h g  contrsct mgotiat ions,  hest, payment, audit, e t c  , 
h k ~  b e n  assigned by the Commission to: 

1, TFx? 2oizzis;ion shall haw the rig:;+. t: inspect in such manner 
an5 E sx:; times as it de?--. sypr3priate all activities of the Contractor 
EGLz-:~ k ths co-mse of the work under t h i s  cor%ract 

2. The C;antrs:';-.r shal l  make progress reports at  periuis 
p i V i i 3 5  i= A p p r d h  ., L I Z  :omiss ion  OL ~ 1 1  F% activitiar Taier 
t h b  contract, including a Us5 of personnel mrklng on the project. 
?&--s s?mazhg for  the fir& tbn should be accompanied by 8 'brief sta te=  
m.:~ of iuc  fsivrdul*s hckgrour id ,  training and sxprisnce. 
pact tzable  eZer the end of the term of this contract and any renewal 
t - - : c - z f  :';e ;oCtrc?ttCIr s h a l l  
8 l Z  its a c t h i t l e a  umhr th is  contraot. In the intersat of reduclng tb 
e?fcr% ~ ~ ~ i i r &  h -wepari-!! t b s e  reports t33 Contractor m y  includ3 as 
a p e t  of r x >  rcro:'vs c c ~ k s  of p r t i n e n t  tezhical  papers yreptired for 
pubXcstion in cr;atomary scientific publieation channels. At the tims 
tcch.doal pprs  prepared 3y the Contractar relating to the work hereunder 
are  submitted for publication in ccstomary acientlfic publication channels 
t23 Conk-artor s i ~ E  f k r = l r S  t'3 G x d s s i o n  xith infporzz'vior copies of 
s:2*- * p F r s u  

As s o r i  as 

a technical report to the Ca=lzLssim of 



4 .  The CoPrPliasion wiU require s i r  ( 6 )  copbs of U reprta 
and papere. Throe (31 eopiea e b a ~  tm sent to WadzLngton ami t m  (3) 
oopies to oak Ridge, addressed as shown in Article IV of this aoatrect, 
The Comission shal l  have the rlght  to repwduas a d  dlatribute st i t a  
dlssretion a l l  such reparts and technical papers. Appropriate arsdit  
h s  rlll be Imlulsd In a l l  such rep.odtletfo=. 

5 .  Ths Contractor to b o p  records E& boob of aocomt 
ohowing the nmmr of e x p e n d i t 6 8  of all funds received by It pur8uaat 
to this contract. 

6 ,  Tha Comdaoion shall a t  all t i m a  be affmded access to tb 
p m l m a  and to all books, recerds, cormspondenue, btru8tlanr, drawlngr, 
remipts, vouAers, and mrcoranda of record valm of the Contractor per- 
krining t o  s a i d  0mk. 

A m I C L E  VI - 
Tbe Government r e ~ e m s  the right t o  APnish any nmteriab, 

a q u i p n t  Gr supy?Aas which may be required in the performance of thla  
con'.r=ct. Except. as provided in p a g r a p h  3 of this Asticle, all Foper ty  
so fbnidhad aha2 be and remain the property of the Government. The 
CoHtraOta~ rrhall, to the ExAant practicable, caw0 a l l  cap i ta l  itern of 
kmrrnx-2 poper ty  80 ftmnlshed to be suitably marked with em i d e n t i e k g  
epbol  indicating Goverrucnt ownership and the uses and dispovitlos of 
such :ts.zs e ' d l  be mads matter of record. 

b p t  as ozherwise specifically provided, the Contractor 
shall not be liable for loss or destruction of or d a w  to property of 
the Gotermat  in the poesession OF control of the Contractor in connection 
w i t h  th f s  contrsct (herefaafter n a l d  "Governmnt propertyn) unless such 
loss, 3estrwtion or damage results fiom rllppl adsconduct or f a i l m  to 
exercise good faith OR the! part of the Contractor's corporate off izers ,  
Exeautive Dlreetar, or W e a t o r  of aqy program ulmhlafared by t& Can- 
tractor in the perfornmcs of thls contract, 





\ 

b. T o m  - 

\ 
0. Program 

* <  
\ / 1.' Outli&,',khe proposed work qnd the plan of a t taok .  

' ./ 
Studio8 in human beings wi th  Rooky Mountain spot ted  fever have \ 

shown a drop i n  t h e  blood volume and a r i s e  i n  the thiooyanate ex t ravasoular  
spaoe during t h e  seoond week of the disease.  
t r i o h i n o s i s  have shown s i m i l a r  responses. 
rise i n  thiooyanate spaoe; apparent ly  t h e  p e w a b i l i t y  of membranes i s  s l t e r ed .  
It i s  not known whether o a p i l l a r y  and c e l l u l a r  mlls are both s l t e r e d  o r  whether 
t h e  edema i s  w i t h i n  o r  between 0011s. It i s  k n m  t h a t  water  i s  re ta ined  during 
acute  i rdec t ions  and t h a t  d i u r e s i s  oocurs during rsoovery. 
t h a t  ohloride and water  a r e  r e t a i n e d  during t h e  acute phase of serm. sickness. 
Water i s  held i n  tissue by iona; oh lor ide  ions a r e  not he ld  without  oorresponding 
anione - usual ly  sodium and potassium. 
i n  therapy t o  know whioh ions t r a v e r s e  t h e  membranes and whether t hey  go i n t o  
0011s o r  remain i n  i n t e r s t i t i a l  spaoes. The turnover of r ad io  sodium i n  the 
blood snd  i n t e r s t i t i s l  edema f l u i d  has been followed i n  h e a r t  f a i l u r e .  This  
teobnique oould be appl ied  t o  our problem in t h e  following fashion: 

Rabbits w i th  serum sickness and 
C l i n i c a l  edema develops wi th  the 

It i s  a l s o  bown 

It i s  of immediate p r a c t i c a l  importance 

. 

radio  
i n t e r  

(& Serum siokpess  oould be induoed i n  animals; when edema developed, 
sodium and thiooyannte  would be gimn. The levels in plasma, uiine and 

b s t i t i a l  f l u i d  f o r  t o t a l  sodium - a s  determined by t h e  flame photometer - 
would be oompared wi th  t h e  r a d i o  sodium - as determined by a G e i g e r - h l l e r  tube - 
and oorre la ted  wi th  t h e  thiooyanate  spaoe. 
administering rad ioaot ive  potassium. 

A s i m i l a r  experiment would be done 

PJ The experiments i n  animals would be repeated using an i n t e r s t i t i a l  
in foot ion  - t r i o h i n o s i s  - and an i n t e r o e l l u l a r  i n foo t ion  - a r i o k e t t s i a .  

k4 Bfter f a o i l i t y  i n  the methods has been a t t a i n e d ,  t h e  experiments 
would be repeated i n  human beings w i t h  i n fec t ions  and wi th  serm s i o h e s s .  
be highly  d e s i r a b l e  t o  t ake  radioautograph8 of t issue f o r  oompariron with s ta ined  
his to log io  seotions.  The t e o h n i q w  f o r  determining depos i t ion  of insoluble radio 
phorphorur in boas might be modified for ume on frozen reotionr. 

It would 

-.2. .-d 
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Apnendix *Am (Cont'd) TITLE I Contra c t 80 . AT- ( 40- 1 ) - a 8  

a .  The Doman Gray Schasl of bledicbine of Wskt Fores t  Collsge will 
furnish *s i t 8  ccntr ibut ion to t b e  project dercribed i n  this T i t l e  I, 
the folloringr 

(I) Salary of P r o j e c t  Leadex, 

(2)  Overhead c o s t s  allocable to the contract work. 

bm 'The Commission will fbr i i eh  a sum c o t  to exceed $11,000.00 to 
be s p n t  roughly 8 8  follousr 

' (1) Personnel 
put.tdnie r a l a i y  of p r o  Yount. ........ .$leoo.oo 
Technician. . . . . . . . 0. O .  m r  . . . &00000 
Electronic engineer, part-time. . . . . 5OO.00 

S L 7 0 0 . ~  
(2)  firmanent E q u i p a n t  - 

Shielded sa& changer.............r.., 230.30 
5t-6?ir.; Ci13~it..o..oo...........~.~... 45OmOO 
Flame Photometer ....................... 725.00 
m .  ~~er. . . . . . . . . . . . . . . . . .oo.m.. . . .~ . . . . . .  60.00 
" J i g e r  t U b O S * e . . e . . o . . . . . . .  ........... 100.33 
T h e  recorder . . . . . . . . . . .  ................ 150.00 
C e n t r i f u ~ c . . . . . . . . . . . .  ................. 250.00 . Bal.nce.... ........................... 230.03 
Deep Fr9ece Uni t .  ...................... 160.90 
MetatTlim c?~es...................~... 350.00 
7acl?um ynp............................ 75.30 

$&750.0c 
( 3 > E x s ~ s j d ~ 1  e  sup?^ i es 

~ 1 a s s ~ r e . .  ............................ 759.30 . ~. 

P.ochast of radio isotops . . . . . . . .  ...... a.00 
Chemicals... . . . . . . . . . . . . . . . . . . . . . . . . . .  500.i33 
Ani,lals ................................ l5OO.OG 

I 

(4j Travel.. ......................................... porn 
......................... (5) Miscc11.neous........... m.00 

TOOTbL.... .............. $11.000.00 
I t  I s  understood aad agreed by and between the parties hereto,  that  the 
C o n t r a c t o r  in ex;.ending tk.e fur ids  rrovided by the Government shall be guided 
by, but no t  bound to conform tu, 
f o r t h  Ibove. 

the d e d i 1 8  of  the program and budget s e t  

t I t 2 l 4 b  



1t.u of propotty proourod or mnufaoturod 
thir cmtmot, t i t l e  to rrhloh rill v o o t  in t h o  Goternmont. 800 
h i 0 1 0  n, 800tien 3. 

tho Contrrotor d e r  

QQunn 
-_ low 

3. moIL118pLpOBIs 

parrna 
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W A K E  FOREST COLLEGE 

THE B O W M A N  GRAY SCHOOL OF MEDICINE 

W I N S T O N - S A L E M .  NORTH CAROLINA 
L O N E  7 

C C C A m T U E N T  OC 

IOCHLYISTRY 

line of t h e  Research Pro jec t  ont 
i 

c 

bospho l ip ides  are universal c o l l g t i t i o n t i  of living 00116 and while their exmt  ro- 3 8  

a m  not yett w e l l  defined, a batlie knowledge of the mechanimn of  formation of phospholipices 
in tissues and of t he  variour Intrinsic and e x t r i n s i c  f ac to r s  involved seems t o  be 
orsoxrtial for an adequate mdomtanding of ]PBTIIOT php io log ioa l  and patha logioa l  p r o a e s s e r ~  
? h i m  hrar l .dg0 i r  a t i l l  very i n O ~ l e t e .  Results obtainsd reoexrt4 iP tbir 1rbOrrtol.g 
showed changes in the rate of synthesis of phospholipides under the a c t i o n  of d m g s ,  8ome 
7f which, such a8 phlor izh ,  am bel iuved  to poison C 8 r t 8 . b  enzym myatem8 in ti68UB8, while 
o t h e r s ,  suoh as thiourea and t h i o u r a o i l ,  mag aot  more or l e s s  LB s p e o i f i a  hornaone inhibitom 
These result8 ruggest rreveral posribilitier id? furthsr invb&igation, such as t h e  
following: (1) that the formation o f  phospholipides, a t  l e a s t  i n  the liver, may be con- 
t r o l l e d  d i r e c t l y  o r  i n d i r e c t l y  by hormonesj ( 2 )  t h a t  the e f f e c t s  observed may instead be 
due t o  a c lose  re le t ionship  between the metabolism of phospholipides and that of carbo@- 
ea tas  or fats3 (3) that by the u e  of i n h i b i t o r s  of spec i f io  6y8tema# o w - ,  
which are intermediates i n  t h e  synthssis of  phos@-kolipiaes, may accumulate in t i s s u e ,  so 
t ha t  t h e i r  i d e n t i f i c a t i o n  w i l l  beoome eas i e r .  

'RPD types o f  experiments are planned (a) in i n t a c t  animal8 and, (b) 4 i eo l a t ed  t i s s u e  
slices. 
of r ad ioac t ive  phosphorus as a t r a c e r  f o r  the phosphate p a r t  of t h e  molecule. 
t h e  methyl group of choline rrith bd4, the formation of l ec i th ina  aPkr rAmrnirtration of 
cho l ine  oould a lso be s t ~ d i e d .  
t h e  phospholipides as w e l l  a6 in o t h e r  phosphorus containing fractionrr which might 
presumably include intermediate products for the  synthesis of phospholipides. 

diet, then rad ioac t ive  phosphorus (with o r  without i8otopio c h o l i m )  w i l l  be Ir)minitered. 
Various pharmacologioal and hormonal agents will then be given and their e f f e c t  on t he  r a t e  
of l i ? i d e  phos2horylation w i l l  be i nves t iga t ed  in the liver, probably a l s o  in otker  t i s sues ,  
We are t e n t a t i v e l y  contemplating the use of phlorizin, thiourea,  a l l o l m , . \ o r t h m ,  B.&LO# 
insulin, thyroxine and an te r io r  p i t u i t a r y  ex t rac ts .  On the  bas i s  of t h e  r e s u l t s  obtained, 
other rubrtances and different experirmntal oonditiona w i l l  be t e s t ed ,  rwh a8 the rurg ioa l  
m m ~ ~ ~ a l  of the m i d ,  diets containing various axmxnt8 of fat8 and carbohydrates, eto. 
Psrallel experimsxts rill be made on t h e  i s o l a t e d  tissue8 i n  the presenoe of i so topic  
phosphate end choline, with or without direct addi t ion of drugs and hormones t o  the m e d i m  

While it is ant ic ipa ted  that only p a r t  of the above program a m  be a a r r i e d  out  in 
one year's work, it i r  hoped that i n t e r e s t i n g  results w i l l  be obtained ear ly ,  and give sn 
i n d i c a t i o n  along what lines it w i l l  be most p ro f i t ab le  t o  concentrate  t h e  inves t iga t ive  
effort. 
t i s s w r ,  the i w e s t i g a t i o n  might be extended t o  neoplast ic  tissues i s  also contemplated. 

In both conditions the syn thes i s  of phospholipides w i l l  be followed wi th  the aid 
3y label ing 

The concentration o f  e i t h e r  i so tope  w i l l  be determined in 

In t h e  experiments on intact a n i m a l s ,  r a t s  w i l l  be maintained on a chol ine d e f i c i m t  

The p o s s i b i l i t y  that as soon as d e f i n i t e  r e s u l t s  have been obtained on n o d  

1 1 \ 2 \ 4 8  
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a. Tihenever any paten tab le  inven t ion  or d i s c o v e n  is =de or conceived 
by t h e  Cont rac tor  or its employees in t h e  course of any of t h e  work under 
t h i s  c o n t r a c t ,  t he  Contractor shall furnish t h e  Commission with complete 
i n f o r n a t i o n  thereon; and t h e  Coaunisaion shall have t h e  so l e  power t o  de t e r -  
mine whether or not and where a p a t e n t  app l i ca t ion  shall be filed, ani t o  
determine t h e  d i s F s i t i o n  of t h e  t i t l e  t o  and r i g h t s  under any app l i ca t ion  
or patent t h a t  ma7 r e s u l t .  The jamoat of t h e  Commirsion on these ratters 
shall bs accepted as final; and t h e  Contractor,  for i t s e l f  and for i ts  enFlDyees, 
a g r e e s  that the inventor o r  i nven to r s  w i l l  exocute all documents and clo all 
t h i n g s  necessary or pr0p.r t o  carry out t h i  judgmnt of t he  Commiseion, 

b. No claim for pecun- award PbQer t k  p ) o v i s i o ~  of t h ~  A t o J c  
LncrG- Act of 1946 s k l l  bS. a s s t r t c d  by t h e  Contractcr c r  its ioployces 
w i t h  r c s p e c t  t o  any i nv tn t ion  or  d isaovcry  arrds or conccivt;d in thc coursc 
of any of t h e  uork undcr t h i s  con t r ac t .  

I 3 

e .  Lxci.?t 6 s  othLr7is t  au thor izcd  i n  wr i t ing  b7 t h c  Comission,  t h e  
Con t rcc to r  i 7 i l l  obtain ?>atat sgrtexn5s  t o  uff-c.+Yuatr; t h b  pu?oses  of 
pa;-sgraphs t.. and b. of t h i s  Artlcl; from a11 persons nho perform any ; z r t  
of t h c  vork under this coacract,  u rccp t  c l e r i c a l  and mu:l hbor pcrsomL1 
aho :,ill not k.vL CCCLSS t o  t c c h n i c n l  dcto. 

d.  
Con t rac to r  -,:ill i w c r t  in tll subcont rac ts  provisions cltkinz przgrc;ns j,., b. ,  
cnC c. of t!iis ArticlL z p p l i c i b l t  t o  t n e  subcontrcctcr cnJ i u  c z ~ l c j r ~ ~ s .  

Ixccp t  a s  o t h c n i s c  a u t h o r i t r d  b sriting by t h t  Commissim, t h c  

2.  fLT LICAT I O N S  

Tht Ccntractor shall h w c  full f r t e s o q  of puSlicztion of th, r t e u l t s  11: 

thc rcsLcrch u n c ; ~  t h i s  ccn4rs:ct 2nd t h b  Cor,trcztor is r g c 2  t o  ?i:st  I_ '3, L 

thc rcsu l t .8  of thc ~ o r k  th2ough a u s t o m r g  s c i c n t i f i c  puklicetjC*n cn. mAc Is, 
cxccpt  tht " r t s t r i c t c ?  d;b" 2s dcf inLd i n  t h t  b t o d c  ih-rr j  Act $?4 j5;,6 
s k l l  bc govbrntd by thb provisions of P:.regr-.ph 3 cf t h i s  A ? p . - ~ l v  ) ' - I  . 
All pub l i cn t ions  s h a l l  includc ci r c f c r c n c i  t h c t  thc resalts 'xr, d s t h p c d  
undcr Conmiasion s?onscrsd pro j t c t  . 

c, - -c I '- ..v 
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disooverisa and data 
It is understood t h a t  t h e  person directing research work under t h i s  con t r ac t  
shall have been cleared by the  Commission f o r  access to  r e s t r i c t e d  data. 
Contrac tor  agrees  t h a t  it rill not  permit any individual t o  have access t o  
r e s t r i c t e d  data unti l  the Federal  Bureau of Inves t iga t ion  skull have made an 
investigation and report t o  t h e  Coppacission of the eharaoter, rarocktionb and 
loyalty of such individual and t h e  Comlss ion  shall hare determined that per- 
m i t t l q  suoh pelrao to 4 v e  ecoeaa t o  r e s t r i c t e d  data mill not endanger the 
common defense or security. U doubt u i a t r r  88 t o  whether any dimwery or 
data developed C O n 8 t i h t 8  reatrioted data, prior to the releare of those data 
and before pewltthg asp individ-1 rho has not reC6iV6d clearanae fme the 
C O d S S i O n  t o  b V S  aCCO8r to rUCh dab,  th6 h b C t @ ?  #hall d -0e 

the classification of work whemom in its opirrioa restricted data are irrvolved, 

acoordaace with the  requirements of t h e  Coormiasion. 

The 

r M  * m a i m .  ;CurtbO-re; the C O m 8 i a  r88-88 tbO ?i(lhf tO &quire 

b. The contiauation bp t& Coatmotor of rogJt io& tb i m a l r e  rertrictdd 
data w i l l  be subject t o  wtual 4rs-t of &he Qomiaatorr and tbc Coatmotor aad 
8han b ODVsred 8 aoditiartion of th i s  agreement, fie p h S C  * r e s t r i c t e d  
da t au  as defined in the Atomic htrgy Act of lW olld egplayed fa tbie soc t ioa  
a h a l l  mean "all  data aoacerniag tbs mnufaaturs oc utilisatioa of atomic nezpons, 
the product$- of ifaslonabla mturbl,m Ye u e  & firrioanble p m t c u i a l  fn 
t h c  pmduct ion  of power, but  o h a l l  qot include any data nhich thc  Comnission from 
t i m s  t o  t i m t  dstwmines my tm published # & t h a t  advcrsdy affccting thc  common 
defenss anti secwitfl. 

4. 

Except as othsxwiae s p e c V i 4 ~ l f y  AS this oorrtract, a U  disputes  
rhiab my rrriee under this cahtmct c a d  vthich a r c  not disposcd of e mtw1 
agrcemcnt s k l l  be decidcd by a r cp rcsea t a t iva  of the Cotmission duly zuthorized 
to supwvire and adminis ter  purformcncc under th la  cont rac t ,  w h o  sbu reduce 
his d e d a i o n  to rriting End caws a copy thereof  to br. mailed t o  thc C o n t k c t o r ;  
said d e c i s i o n  s b l l  be final and conclus iv t ,  subject t o  the provisions of thc 
scntcncc next fo l lon ing .  Within t h i r t y  (30) days from the d c k  of such calling, 
the Contrcctor my appcal in writing t o  t h e  Commission, nhoss wrlttcn decision 
thcrcon, or  thiit of its duly euftrotW rcplesc~tQt ive ,  repre8mtntiver, a? board, 
not lncluding thc representative amt ioned  i n  thc preceding scntence, shall be 
f l m l  and conclusive. Pcnding decis ion  of a dispute  horeunder, the Contractor 
sball prooeed with the parfornuaco of its undertakings uader tihU contract, 

The Contractor will comply with health and safcty regulations of thc Corn- 
udssioa required f o r  qork of t h i s  nature, W permit the Comaiesion a d  i t a  
dsrignccs to bspeat  t h c  work conducted under this agreeacnt. 

No rnwber of or Dclegote t o  Coagress, or Resident Cotmissioner 8beu be 
adrnittcd t o  ony shzra or part of this cont rac t  or t o  -.ny b e n c f i t  thZL* my arise 
therefrom, but this provision shall not be oonstrucd t o  sxtcnd t o  this cont rzc t  
if mdt. with a corpor2t ioa for i t s  g a s r a l  b a e f i t .  



. 
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7. UT I-DISCRIMINAT ION 

The Contractor,  in performing t h e  work required by t h i s  c o n t r a c t ,  shall 
no t  ,discriainate ags ins t  any employee or appl icant  f o r  employment because 
of race,  creed, color,  or n n t i o x l  origin, 

The Contractor shall not ,  in  t h e  performnnce o f  t h i s  con t r ac t ,  employ any 
person lmdergoing sentence of imprisonment a t  hard labor. 

m 9. 
L 

a. The Commission m y  a t  zny time upon l20 days w r i t t e n  n o t i c e  te rmina te  
t h i s  con t r ac t  i n  whole or in wrt. 

b. b t h e  event of t e rnha t ion  purruatlt t o  aubsectiog a * #  the Coatmotor 
m i l l  be paid f o r  t h e  po r t ion  of t h e  con t r ac t  work o&eady performed, t oge the r  
wi th  reasomblt cos t s  of termination, 

30 l aborcr  or mechcnic doing ony part of the work contcaplat6d by t n i s  
c o n t r a c t ,  in t h c  cmploy of t h e  Cont rac tor  or m y  s u b c o n t r x t o r  con t r ac t ing  
for any ptrt of = id  work contamplatad, s k l l  be rcquired or p c r n i t t c d  to 
work more tk-n c igh t  (8) hours i n  cay  onc czlcndzr dcy upon such work 9 t  t h e  
s i t e  thcreof ,  cxccpt upon t h t  cond i t ion  thct comxnsrt ion is wid t o  such 
l a b o r c r  or mcchanic i n  occoldzncc w i t h  t h e  provisions of t h i s  Article.. 
wcgcs of cvcry 13borcr and mechcnic crploycd by the  Contrzctor or =ny subcon- 
t r c c t o r  cngr-gd i n  t h t  p c r f o r m r c c  of t h i s  contrnct s k l l  be computcd on c 
b c s i c  dcy r c t c  of c igh t  (8) hours per d2.j. a d  :;or2 in cxcess of t i g h t  (8) 
hours per day i s  ;rLrmit+,cd only upon t h e  condition t h a t  cvery mch laborer 
2nd ntch?ric s k l l  bc cospensntcd f o r  a l l  hours -1or1cc.d i n  cxcess of s i g h t  ( 3 )  
hours pcr dty  r.t not Lcss t k n  onc and onc-hdf (lh) times t h c  b a s i c  r ? . t L  o f  
pc;'. 
F i v e  Dollars ($5.00) shall bc imposod upon t hc  Contractor for cach l cbo rc r  or 
m c c h n i c  for cvcrg calendar day in whic5 such cmpioyce is rcqLired or pcr- 
nittd t o  lcbor  nore t h n  Light ('3) hours upon scid :Jerk y i t h o u t  rcce iv ing  
conptnsat ion computed i n  accordance n i t h  t h i s  Ar t i c l e ,  wad a l l  pealties t hus  
imposed s b l l  br- . -~ i+ ,h !x ld  f o r  t h c  usc 3rd bcnefit of  thc Govcrnnent; provi<cd, 
that th ie  r t i p u l o t i o n  shr,ll be subject in all respects t o  thu crceptioxaa and 
provirions of US. Code, T i t l e  40, Sec t ions  321, 324, 325, and 326, reltting 
to hours of Lbor ,  cs nodificd by t h c  provisions of Scction 303 of h b l i c  Act 
No. 781, 76th Congress, approvcd Scptbmbcr 9, 1940, r ck i t i ng  to conpenantion 
for ovcrtime. 

Tht 

For czch v i o l - t i o n  of t h c  r cqu i r cncn t s  of t h i s  A r t i c l e  :. p c x l t g  of 

11. I&FIXITIOXS 

A s  uscd in t h i s  c o n t r a c t  t h e  term S+ates Atomic Encrgy Commissionn, 
"Btouic h e r g y  Cosrfissionfl and "Commission" sikll m c x  ;hc ?-i-'.tcd 3 k z c s  Ztozic  
Lnergy Comission or i t s  duly cu thor i zcd  rcprcscntctivc o r  rcprcscnktives. 
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It i r  uaderrtood and agrood by and b o t u w n  tho p u t i e r  horoh,  U t  t ho  
OaaWmh-- * find8 p?mldu by the B s w ~ u t  8hll 'bo gbAfibd 
by, but not bound to confom to, 
forth aboro. 

t h o  d e t a i l s  of tho program and budgot r o t  



c 

( 5 )  Mi.e. l l~. . . . . .  .............................. 200000 

10a.. ................ ~ii.000.00 
It l o  u a d m W  a d  @grad by and b o a  tb p u t l o .  b n b o ,  aht'tho 
Contraotor i o  oxpading t h o  fLndr proridod by tho Oorernment o h a l l  be guidod 
by, but met kul h ooatom W. 
forth aboro. 

4 0 W r  et  tL. p-nr  U l h d g o t  00+ 
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R E S E A R C y  C O N T R A C T  

AMCjxr OF t3mCT : 

CO??EUCT ASS I G E D  TO: 

Atomic Znergy Corn-ission 
1901 Constitution Avenue, N. 8 .  
?f6sAiing%on 25, D. C 

Fofi BE INSSS ADCINlSiTR1T ION 

Office of Research and b d i c l n e  
U. S. Atomic Energy Commission 
Oak Ridge Operations 
Post Offlce Box E 
W Eidge, Temessee 

a 



ARTICIE I - WWPQGE AND SCOE 

1- The coprplission, ip furtherance of i t a  policy of 888Ltiag 
and fostering private research, desires to support the Contractor'# 
fundamental research in the field of atomic energy. 

2. The work under thia contract w i l l  involre one or more 
research problem. A demcriptbn of the poblem, plan of approBAh, 
agreed upon program and budpt for each project is described in App* 
nAn which is hereby made a part of thia contract. 

3 .  The work w l l l  be carried out by the Contractor under the 
direction of the Project Leader(3) named in Appendix "An. 

A".T ICE 11 Q TERK OF CGmRACT 

2 2  period of p e r f o P a x t  for each resesrch project covered 
I t  is recognbed that by this confrut i s  set f o r t h  in Appndix "An. 

completion of the reaearch work under t h i s  contract msy involve a period 
of several yeam and t h a t  tns term or terms of th is  contract may be 
ertsnded by nut -a  agrement. 

8 0  The aolnbined total  of the agreed upon budgeto for ths 
projects described in Appendix nAn is In the amount of $ 

and the Comission has obligated funds 
in this amount far this oontract. Rowewer, papntm to the Contractor 
by the CoveTmeat unZer th is  contract with resptt  to  each v o j s c t  
dorarlbed in A p p e n d i x  .An aha l l  not exceed the amount of tho &&reed upon 
budget for each such v o j e c t .  

b. On or shortly after the effective date of t h i s  contract 
the Commission shall pay to the Contractor a sum which rhall represent 

I 1 1 2 1 1 3 2  



the combined t o t a l  of a WhuaUy agreed up6n eet lmte  of the ContraotarYa 
eoet of operafiorw during tbe flrst two quarters under each projebt 
deacribad I n  Appsadix .An. As moon as practicable k%r the end of ths 
f i r a t  quarter, and after the end of eaeh succeeding quarter during the 
term of this contract, the Contraator ehall aubdt to the Comaiuaion 
certified voucher a u p v t e d  by a certified schedule of the Contrsttar'r 
sxpenGitures under sauh pojoct described In Appendix "An, and the Corn- 
mlasion shau pcomptly pay a l l  such vouchers. 
payment re la t ing to any one project together w i f i h  a31 quarterly payrsutr 
relatlng to the semb pcoject 8 U  not exceed the agreed upon budget for 
auoh projects aa set forth In A*rdir "Au, hereto. 

However, the hltw 

2. Romarn and E-t for s ubseausa t 

A t  bast tkee montha befaslcr the end of the t e r m  a8tabUabd 
In Appendk "Au the Contractor rill submit to tb Commission a proposed 
pogram and budget for the succeeding pear rhaafng the proposed work to 
be financed by the ConaPiseion and tbe Contraetare Contraotior d t b  
C 1 u i o n  shall abgotiata au t o  the mount to be paid by tb6 Commlaalea 
for thg services t o  be rendered by the Contractor d u r a  the next period. 
Such e d d i t l c n a l  program ani agreed upon budgets sku be incorporated in 
a formal mdlficatlon to this contract. 
far seid period the  unobligated balsncs of funds paid t o  the Contractor 
covering t h e  budget(s) for the preceding period shall be applied in re- 
duction of fWs required t o  cover the new budget(s). Upon completion 
of tha contract ncrk or cpon earlier termination of t h b  contract, tho 
Ccntrzctor s!sll r e t u r n  t o  the Comiaission the w.obligeted p r t l o n  of aU 
paperfs =de by the C o d a s i o n  to th Contractor d e r  tkl.8 contract. 

Xn negotiating the n e w  b w t  

It is contacplated t h a t  the parties be-to my, from tima 
t o  tlm, agree upon new rese.?rch problem to be included in the work under 
t h i s  contracs. Thz parties ail1 thereupon prepare a description of the 
p o b l m ,  plen of approach, agreed upn prograrc and budget for the mw 
project, ahlch w i l l  be lncoryrated in Appendix "A" hereto, by means of 
a formal modification of t h i s  contract. A l l  such n e w  projects hereaf'ter 
iacorwated in ATpndh "An shal l  be subject to all the terms and con- 
ditione of this contract. 



The kntraetar may, 88 mow~sary, eonmunitate dizcsctly with the 
appropriate offlce, ae indicated above The Cantractor ahe l l  fbrniah 
inforumtian copies of communications, memoranda of telephone c m r s a t i a n s ,  
or other contacts to Oak Wige Operations Office on all dirsct  deallnga 
with the Washington O f f l e e  - 

1, The k d a a i o n  shall bve the right to b e p c t  I n  8uah rmnmr 
and 5% each t b s  BS i t  dsrme appropriate all activltbes of the C o n t r a c t o r  
arising in the course of tha work under this contract. 

-- -_- - - 
p.ogress mportdto ths 

Ineluding a U t  of 

' -.- 
2. The C o n t r s c t a r  shall mab 

' r;/ Commission on i t a  activities -or t 
I' perxanal w a r m  on the project. Rams appearing for the first tiar, rhould 

be accompanied by a brief atatanant oi the indLridualgs baakgrourd, trw 
and experlenee. Aa 800x1 M practicable aft& the end of the term of this 
contract and aay renewal thereof the Contractor shall make a teahniual report 

of reducing the effort requlred in prepaclng t k s e  report8 the C O I I t r a O h r  
may include as a part of 8UCh reports copies of pertinent bchnioa l  paperr 
pp.epared for publication i n  ouefmmry s o i e n t l f l c  publication 8hanml.. A t  
uls time techniaal papera prepared by the Contractice relating to the mark 
hereunder are submitted for pabliaatlon in matarnary Sobntifio publhation 
channels the Contractor shall f b n i a h  tbe Commission with Wormation aopies 
of such papers. 

1" 

h\- ) t0 th, k-8- Of i t 0  8CtIVItib8 mder thir ID fhs inbmsf . , 

- A -  
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3* If, during the course of the Contractor's activities Mder 
t h i s  contract, arry technics1 findings or0 wade Thich, i n  the opinion of 
the Contractor, T o d d  be of specie1 I n t e r 3 a t  ts ths krn i33 ion ,  the 
Contractor shall i r - s S i s % l y  sake a report  0:' such 5 a c h n l c s l  findings to 
the Commission . 

The Commission will require * A  copies of a l l  reports 
pnd ppers!+%w copies S ~ U  be sent to mhington and t h e  (3) 
Ooph3 to  oak Kidget addressed aa r k n  in Artlcle IV of t h h  oontraat. 
The C o d s s l o n  shall have the rlght  ta rqroduce and d l s t r i b u b  a t  its 
dl8Cr t !~ t lOn  all 8uoh reports and technical papers. Appropriate credit 
linea rill be Included in all aucb repraductione. 

SI% J 

5. The Contractor agrees to lssep records and b o o b  of account 
showing the manner of expendituk of a l l  funds received by It pursuant 
to t h i s  contract. 

6.  T b  Commission shall at all times ?m aPfarded acceas to the 
premioes and to all bo&, reaords, CoTmspondence, instrwtions, dradng6, 
receipts, vouchers, and memoranda of record value of the Contractor pep- 
taining to said work. 

I. 

The Gomrment reserves the r l g h t  to furnish any materiale, 
equipment or supplles which m y  be required In tha perforrmcs o f t h l 8  
contract. Except as provided i n  prsgraph 3 of t h i s  Article, a l l  property 
so f n l s h e d  shall be and remain the property of the Government. The 
ContrEctar shall, to  the extent practicable, cause all cs?ital i tens  of 
Government poper ty  sa ,G--3is??e? t o  bo suitably marked with an Ideatifping 
symbc: indieathe Government ownership and the uses acld disposition of 
such items shall be Fade a matte? of rz=ord, 

c 
L .  

Except a3 otherwise specifically provided, the Contractor 
shall not be l iab le  for loss or deatructlon of or &rage t o  property of 
the Cowrnnent fn tb possession or control of the Contractor in connection 
with this contract (heminafter called "Government Fopertyll) unlese awh 
loas, destruction or damgs resfits fkom wilful mlsconduct or failure t o  
exercise good fa i th  on the part of the Contractor's corporate officers, 
Executive Director, or Director of any program adrainiatered by the Can- 
tractor I n  the perfararrnce of t h i s  contract. 

- 5 -  
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In accordznse with your recent suggertion, the "Ec-zcrd of Rpenditwss" 
of the following univers i t ies  have been reviewed m d  are concwred i n  
by th i s  o f f i c e t  

4 Rice I a s t i t u t e  
h i v e  r s i  ty of Vir gi nia 
Baylor Univerrity 
Unive r s i ty of To me s 6 9 e 

J Texas MCX 

I t s l i g v e  t t a t  t h e  eatlmates ior Tltls IT af 30w?..fin G r a y  c o n t r a c t  sholll? 
be revise2 in l i g h t  of t k  ? e t t e r s  frsm Farker and Artom, dotad May 13. 
According 5~ Parker's letter, er?enditwee f o r  Title TI for  the r'irst 
II; months :11~;11 be: 

$ 4,703.27. A s  sf G r i l  30 
1,100.W J ExpenditLras f c r  +ril 
I,. c c  .\ +' Spsctro~hotometer 7 - -. ,-..? I 

3.is lear2s a balance of: 

I) 11,000.00 
7,213.27 

$ 3,788.73 As o f  Agril 30. 

Zstimated sxlexiditur5.s t'or May and June (Dr. Brtom's l e t t er ) :  

$ 734,GO 
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OCPlCE O r  THE CONTROLLER 

f 1 1 2 1 1 1  

WAKE FOREST COLLEGE 

THE BOWMAN GRAY SCHOOL OF MEDICINE 

W I NSTON-SALEM. NORTH C A ROLl  N A 
I O N S  7 

May 11, 1950 

U. S. Atomic b r g y  Commission 

Oak Ridge, Tennessee 
Oak Ridge Operatian8 - 

References COtRGH 
Contract l o .  AT-(lro-l)  288 

Gentlemen t 
8 

Reference i a  made t o  your letter of ySq/lSsO in which 
you enclosed form an which t o  shorthe status of expenditure8 
of the subject grant incident to the extension o f  our contract 
for  the year beginning July 1, 1950. 
according to  instructions thereon, are enclosed herewith. 

connection therewith, please l e t  us know. 

These forms, f i l l e d  out 

If there i s  any f-uther informtion which you desire in 

HOP t nh 

Enclosure 

H a r r y  0. darker 
Controller 



- ' .  

OCFICL oc rnm CONTROLLLR 

WAKE FOREST COLLEGE 

THE BOWMAN GRAY SCHOOL OF MEDICINE 

WINSTON-SALEM. NORTH CAROLINA 
Z O N E  7 

May 18, 1950 

Dr. H u ~ y  Stoeckle, Hedical Amsor 
Office of Research and Yedicino 
U. S. Atomic Energy C d s s i o n  
Oak Ridge Operation8 
Oak Ridge, Tenner800 

Dear Dr. Stoeckler 

Reference i r  made t o  your telephone canrmrration with me dPy 
before yesterday re la t ive  t o  the estimated expenditures i n  the amount 
of $L,sOO for May and June 1950, Ti t le  11, Appendix A under Contract 
No. AT (LO-1) 288. 

A 8  I told you over the telephone, this estimafa was obtained 
from D r .  Artom, the principal investigator, and I mould confer w i t h  
hirri r e l a t ive  to  your questions. 
the fact tha t  Dr. Artom was out at the time I talkod to you due to  the 
death of his f a t h e h b - h R ,  

The delay in writing you was due to  

1811 onclosing hereuith a ra ther  comprehensive l e t t e r  addressed 
t o  you by Dr. Artom which we hope suf f ic ien t ly  justifies this large 
estimated expenditures as cornpred t o  the expenditures for t h e  pas t  
ten months. 
through April 30, 1950 f o r  T i t le  I1 of the contract amounted to  
#lr,763.27, w i t h  a moulting unexpended balance of $6,236.73. 
timated expenditures f o r  the months of Yay and h e ,  1950 were shown 
as $4,500 u i t h  an estimated unexpended balance a t  June 30, 1950 of 

indicated in Dr. Artam1s le t ter ,  expenditures in Yay, 

According t o  the statement which we sent you, expenditures 

Th. os- 

1950, f o r  Ap il and pr ior  invcices have amounted t o  

meter w i t h  attachment which w i l l  amount t o  $1,350.00. 
$19736.73*J $1,100.00. Among other i tems,  there is now on order 

ole hope that the abwo informatian together w i t h  Dr. Artom'r 
letter rill furnish you the information which you deaire in conneckion 
w i t h  this e s t h a t e d  expenditures fo r  Title IS d e r  t h i s  contract. 

,~--. . . ...I 

Harry 0, M k e r  
Controller 



WAKE FOREST COLLEOL 

THE BOWMAN GRAY SCHOOL OF MEDICINE 

W I N S  T O N  - S A L E M  , N O R T  ti C A R 0  LI N A  

L O N E  7 

k. F$rq Stoeclrcle 
a d i c a l  Advisor 
Office of Research and 'Zedicins 

?.idge, Tennessee 

Dear k b  Stoeckle: - 
I 8p r e f e r r i n g  t o  t h e  quest ions r a i s e d  by you i n  your telephone 

conversation w i t h  Dr. G b  To Harrell and bfr. h m y  ParbTr, o o r r c e r h g  
expenditures on Title 11, appendix 4 Contract No. A,T-(40-1)-288. Am 
I hme i a6 ica t ed  in my progress  re?orts of last  m h ,  while our work 
mith pa has progressed s a t i s f a c t o r y ,  t he  e e e r i m e n t s  w i t h  C l c  labeled 
C O E ; ; . ~ ~  have s d f e r e d  a considerable  delay. 

In zddi t ion,  from v 2 z i o u s  da t a  which have a??eared l a t e l y  in the  liter- 
a*e, c.s c:el1 as fron observat ions in the course of  our  ex?erir;lents, we 
becaae &;'are of  tile d i f 2 i c u l t i e s  i3 idexitirjrity con?ound~ r e l a t e d  t o  choline 
(scck as d ine thyl -  and mononethylethanolamhe, betaine,  dimethylglycins) in 

examination/ in the u l t r a v i o l e t  region of d e r i v a t i m s  o f ' t b r e  0-0- 
n i g h t  offer cons iderable  a i d  toward t h e i r  i den t i f i ca t ion .  'Re "herefore, 
a t t e q t e d .  t o  do x i thou t  several ? ieces  of equipmnt which irere lisA%ed in our 
o r ig ina l  a p p l i c a t i o n  (such as a new sca l ing  unit, a d i r e c t  resding balance 
f o r  XUS and va r ious  accessories  for r a d i o a c t i v i t y  and Warburg a??aratus) 
in order t o  be able  t o  purchase instead of these items, a BeclanRn Spectro- 
?hs=ometer - 5 t h  u l t r a t i o l e t  z t t a c k e a t .  Cur old Geiger Covxter has :7ork0d 
rezsona5ly v e l 1  ?=til rece r t l j j ,  so v;e okciered. the spectro>\otoiaeter ;7hich i s  
n m  i n  o u r  l abo ra to r f ,  ready to be used. 

A' *pAe 2reeesce o f  chol ine i t s e l f .  It  a;pezcs t h n t  t h e  s?ectro$.otoEetric 

z ~ - t i o c s  z c c o ~ ~ t  f o r  <:e E:5tccl aomt  of e::?orditureS Up ,.:e a3272 z:r--l 
to +ril 30, 195C; 
had been t x C a l l y  spent. Emever, t o  this f i g u r e  should be added Athe ~'~13s of 

f-7- 

At t h i s  date,  accord- t o  LrO Parker's f igures ,  $4,763.27 

1 1 1 2 1 1 ^ 3 -  



W A K E  FOREST COLLEOE 

THE BOWMAN GRAY SCHOOL OF MEDICINE 

WINSTON- S A L E M .  NORTH CAROLINA 
Z O N E  7 

h-. ;iuq Stoeclcle -2 - b y  18, 1950 

$893.80 f o r  sup$ies end trcvel, and of $123.04 f o r  an e l e c t r i c a l  recorder '  
vh ich  has 10% been i n  use b u t  -;;hi& XI.S ;aid f o r  subsequent t o  A p i l  30th. 
Item ordered and received b u t  vrhich have not been actually paid (including 
t h e  s p e c t i o p h o t c t e r  and u l t r a v i o l e t  a t t a b n t )  amount to approximately 
c;l , 52 8 .to 0 

These exzenditures plus the e s t i r a t e d  uneqended balance on June 30, 1950 
would leave  a sun of a2proximately $2,544.00 which, according t o  DY es t ina t ion ,  
would be used as folluwst 

300.00 z 
5c. oo* 

250;GO 
244.00 

52,544.00 - 
While it i s  ree-lized the.t sone o f  the ?* labeled c m ~ o u n d s  w i l l  n o t  be 

re?&- f o r  use befcre sone t h e ,  it seem t h a t  it v o u l d  be -:.-ise not $0 risk t o  

of t h e  labe led  n a t e r i a l s .  
p rd- icse i  oefere 3 x s  30 - . r i l l  pdso 5e us2.d f o r  3-a- sx:,erimnts after <-is 
d a t e  

A b  ---....-' ,ier <.e s;TtiIesis 02 5iase cy-bstnnces Lccxse  of the  m a n i l a b i l i t y  
Likerrise most of  t he  itams purchased o r  t o  be . .  

Finally,  it is, of  course, our -mderstandL?g t h a t  q . r  item i7hic>. :rill 
n o t  be a c b a l l j r  in our hands befo re  Jaw 30, 1950 x i l L  not be charged qainst 
the ;resent  T i t l e  II and b a t  at  that date the unexpzded balance -trill be 
c o m e  s-ondingly increased. 
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We are enclosing a memorandum from L W. Tuttle, As&, Chief, 
Hedical Branch, Division 07 s lo logy  and Medicine, Washington, 
reqdest-hg %ne renewal of Contract No. AT-(@-1)-2d8 with 
The Bownan Gray School of ;iedicine f o r  a period of one year 
fPaa J- 1, 1950 t o  Jme 30, 1951, a t  a level of $29,396, plu8 
8%, tot- $2,352, We are awbdag,tps proposal f& mn-d 
o f  t2-e cont rac t .  

pa- &. Harry S t o e c d e ,  Medical Advisor, is t he  toehaiaal-. 
representative t o  contac t  f o r  laldng ar-ents far r e n d  
of tz.e contract .  
t.-s mii:Yca:im LC tra.-s:=r L 5 - e  of  p o s e r t y  acg-xred unaer 

amount of 91b,m.O2 from she PEC t o  Bomau Gray Scnool o f  
.B%zl_?e . 

---- 

It is reqcested m a t  ?royrision be made in 
.- Cor.;ract NX. N%OIR-53701 and N3-CZE-63702 in tne 

A 

&& rt E. doi;a.c, X.D. 

Cor ley: tw 



Ofice Memdndam UNITED STATES GOVERNMENT 

TO : Dr. 3.. 9. iiollaEd, Jr. DATE: A p r i l  19, 1950 
Chief ,  'Gedicioe d: Research Divis ion ,  0Ci;D 

FROM : L. W. Tuttle, .4srt. CUef,  Medical Branch 
Divis ion  of  5 o l o g y  and Uedicice, d a s i i n g t o n ,  D.C. 

*\\ 3L-- 
SUBJECT: REGLZST TO B6hW C O N T U C T  AT(40-1)-288 THE B O n W  GRAY SCZOOL OF bBDICI.XE 

UIh'STON-SALDd, NORTH CAROLINA uNc= DR. GEOF.5-3 T. EiURSL 

RZER TO 
SYMBOL: BM.M:rn 

It i r  requertad th8t t b  suhject contract be rOB@WeQ at 8 l eve l  of 
.)29,596 for the r e r e v c h  t o  be performad under t i t l e s  I, 11, and In 
combined, plus 8% overhead, to ta l l ing  $2,352. Fun& i n  the arxDunt of 
$31,748 d l 1  be rubsllotted to the Office of oak Ridge Operations for 
ths .bo- pUpO8eo  

Attachment 
C p y  of Title I, 11, and 111 for 

Cpy ltr. to Conmission from Harrell, 4/15/50 
Senewal of Contract 



COPT UAKE FOREST COLLEGE 
THE B W  GRAY SCHOOL OF MEDICINE 

WIISTON-SAM, R. CAROLINA 
- 

ZONE 7 

APRIL L5, 1950 

ATOMIC ENERGY COLO~ISSIO~ 
M v i r i o n  of Biology and Yadicim 

Uuh ing ton  25, D.C. 
l e O l  Conr t i tu t ion  AVWlUO, BOW. 

Gent lea, n : 

We are enolor ing  tu0 oopier-of the proporal  for roawual of our 
o o n t r r c t  no. AX-(40-1~-. T i t l e 8  I, IX, 8nd 1x1 are diaouraed r ep r ra t e ly ;  
a r i n g l s  r e c a p i t u l a t i o n  shoot rlllanslriring the ind iv idua l  budgotr i r  a l r o  
at tached.  He r e g r e t  that the80 proposalr  have boon delaymd ro ro ra l  dayr 
due t o  tho pre r r  of teaching with the 0nd of the Wintar Quutor and tho 
boginning of the Spring taaehlag quartor. 
have not  been r e r i o u s l y  inconvenienced by t h i r  rhort delay. 

Wo r lnooro ly  hop. tht p m  

He rhould llka bo r e r e m  the right to rubmlt within Uw & tro 
m t h r  an add i t iona l  t i t l e  c o r r t i n g  urotbr 8 W y  on a different 
of i’unctional damage produced by i r r a d i a t i o n .  
menta =re ciiScu68ed with  Dr .  L. R. h r t t l o ,  of t he  Medical Branch, 
Division of Biology and Medicine, here i n  October, 1949 and hare been 
mor. n o e a t l y  d i r cu r rod  by Dr. hgeru C o m a t i e r ,  of our r t a f f ,  w i t h  
Dr. T u t t l e  i n  Oak Ridge during the Symposium on Hucleopriteino. 

These add i t iona l  experi-  

Please l e t  me expresr to you the  deeper t  rpp tooia t ioa  of a l l  of 
t h e  members of our 8-f working on these p ro joc t r  and of the  adiini- 
r t r a t i o n  for your most generous help in our research program. I t  would 
hrvm been completely impossible t o  have und0rkl.a any of there  r tud ie r  
without your support. 
i t  has been t o  work achninir t ra t ively w i t h  you on these pro jec t r .  

Re would l i k e  p a r t i c u l a r l y  t o  empharire tha plearure  

We ham added t o  the c o d i n e d  t o t a l  i n  the r ecap i tu l a t ion ,  a t  the 
ruggostion of t b  Controllor, an m o u n t  of omrhoad ompW8blO t o  that 
vhich the adminis t ra t ion of the rchool rece ived  under the  ONB contract8 
and which they c u r r e n t l y  receive under other f e d e r a l l y  supported rerearch 
eon t r ac t r  ruah am tboro d t h  tho Unitod S t a t e r  h b l i c  Health Sonioo. 
We t r u s t  the handling of t h i r  d e t a i l  is  r a t i s f a c t o r y .  

If thoro i r  a q  addi t iona l  i n f o r v t i o n  N e m  give, or any o l u i f i -  

7fe should be mort happy t o  meet with  you here, in Washington, or in 
ca t ion  of point8 which are not clear t h a t  we can o f fe r ,  pleaso comaurnd 
US. 
Oak Ridge, at your oonvenience to nego t i a t e  f u r t h e r  the de ta i l6  of the 
con t rao t  if you would r o  der i re .  

ROOpOCtf’Ully Y O U ~ ~ ,  

Qeorge T. Harrell, Y.D. 



COPY NAKE FOBBST C O U E  
TllE B O r l U N  SRAY SCnOOL OF UEDICINE - 

WINSTOY-SAUU, A. CAROLINA 
ZOHE 7 

APRIL L5, 1950 

ATOMIC ENSRGY Coy!:ISSIOR 
M a r i o n  of Biology and Yedloine 
1901 Conrtitution Avmue, 1J.U. 
Ruhington  25, D.C. 

Gentlew n : 

Wo are onolor ing  tu0 oopier-af t ha  proporal for rrrwrrl of our 
cont rac t  no, AT-(40-13-, T i t les  I, 11, and 111 are d i t w r r e d  repara to ly t  
a mingle r eoap i tu l a t ion  rhmt rumarising tho i nd iv idua l  budget8 i r  alro 
attached. IIa r o g l u t  t h a t  these prOpo8ah ham boon dalayed several days 
due t o  the p n r r  of teaching  w i t h  the ond of tho Winter Quarter m d  the 
beginning of tho 8priry t saahing  quarter. 
have not  been r e r i o u r l y  inconvenienced by t h i s  rhort delay, 

Wo r i n o e r e l y  hope tht you 

'Ik ahauld like t o  rererve the right to rubmit within t& next 
months an add i t iona l  t i t l e  o m r i n g  another study on 8 d i f f e r e n t  type 
o f  h c t i o n a l  darnage produced by i r r ad ia t ion .  
menta were a i scur red  w i t h  Dr .  L. % a  l ' u t t l e ,  of t h e  Medical Branch, 
Division of Biology and Medicine, here in Ootober, 1949 and ham been 
mom reoent ly  dirourrod by Dr. Eugem Corn~tsor, of our r W f ,  with 
Gr. Tu t t l e  in Oak Ridge during the  S;mposlum on Nucleopriteins.  

These a d d i t i o n a l  experi- 

Please l e t  mo expresr to  you th, dom-r)rt approe ia t ion  of a l l  of 
the  members of our staff working on t he re  projeets and of the admini- 
s t r a t i o n  for your nost  gensrous help i n  our research  program. It  would 
:have been completely lmporsible t o  ham undertrbn any of  those r tud ie r  
without your support. 
it ?AS bean t o  work admin i s t r a t ive ly  w i t h  you on t hese  p ro jec t r .  

:'e would l i k e  p a r t i c u l a r l y  t o  emphasiie the  plearure 

Ye b v e  added t o  the combinod total In the  r ecap i tu l a t ion ,  a t  t!!e 
ruggortion of the Control lor ,  an amount of orr rhord  ompurblo ta that 
uhich the adminis t ra t ion  o f  the rchool received under the ONR oont rac t r  
and d i c h  they c u r r e n t l y  receive under other f e d e r a l l y  supported research 
o o n t n c t s  mch u thoro w i t h  the U n i t o d  S t a t o r  €ubUo 8081th SOrvioo. 
Xe t r u s t  the handling of this d e t a i l  is r a t i s f ac to ry ,  

If there  i r  any a d d i t i o n a l  information we oan gim, or  any o l u i f i -  

should be mort happy t o  met with you hero, in Warhington, o r  in 
ca t ion  of p o i n t s  which a r e  not c l e a r  that we can o f fe r ,  p lease  c-nd 
us. 
Oak Ridge, a t  your oonvsnience to negoti8ta f u r t h e r  the d o t a i l 6  of the 
o o n t n o t  If you rrould 80 der l ro .  

Re rpoo thrl l y  purr, 

Qeorge T. Harrell, M.D. 



rprfi, 1950 
Contnst  No. AT-(40-1)- 
d o r r s n  Gr8y fohool  of Yodio:no 
o f  Wake Fore r t  Collogo 

T I T 5  I 

b. fur: July 1, 1950 ta sun0 30, 1951 

C. &Qkma : C l r t r l b u t i o n  and tu rnovor  of ,odium rnd potbarium in 
rout. infoot ione.  

c 

Patioatm rooororiag I r a  iafoetiou8 d i n a r e a  o r  from nfp. riskno88 
bate a dlurrrir during n o o n r y  I n  . h ioh  rrkr  and ohloridor 8- lort.  Sa tho 
rwtr phase of eortaln h u n  l n f o e t i o n r ,  ruoh em Roch Younkln rpot tod fwor 
rnd ttlOhinOei8, odom dovolopr and tho  blood ohloridam rnd p r O t O l n 8  drop. No 
d8t& or0 o r 8 i l a b l e  00 ahanger i n  tho bleed e? urirury diu 8ad pok88iur.  
Wtb tba r l t o r r t i o a r  in d!strikrtlea of f l u l d ,  p e r l p h o n l  s i rau la twy  eallaprm 
oftmn devolopr 8nd lead8 t o  t h e  dea th  of t h o  pa t lon t .  

1% 1 8  not h o r n  frm blood V o l W  8hd t h l O C J 8 M t O  t i 8 8 U O  8 F a C O  r t u d i 0 ~ 1  
whsthor tP .0  ex t r s ra rc ted  f l u l a  I8 found b a t n r n  0011s o r  w i t h t h e m .  Tho in- 
areese In permeebill ty of e r p l l l a r y  and 0011 wall mombrar,es oan bo r l c u s l l z e d  
a6 (rhded eerier of porer. ;n mild inmtancas of d ! i e a u e ,  only crymtalloidm 
l e a v e  tt.e blooc! stram; i n  ~ o r o  mevaro inekr.com mas11 p r o t e i n  noleculeo much 
am s l h m i n ,  o r  larger onca muoh .SI Blohulln, w i l l  leak out, k -11 a o t e c t  
mhould be detectable by t’s e r t o n t  t o  w! l oh  r r d l o a c t l v o  Ion8 ruch 88 %a2‘ and 
pctani1u.m a m  diluted followlrrll 1nJec t Ion;  (L larger  defoct rhould be datoetablc  
by ttm Ilffuelon fm tho blood mtroar of proteln molooulo8 of tar lous  riser 
tagged ~ l t h  I1’l. 
and o l rcu ia to ry  c o l l s p s t  arm m a x h a l  Runvests that an 8ntlQen-aRtlboq r o r c t i o n  
m 8 ~  be n o a o n r l b l e  for the r l tsmtlon i n  p e r m e b b l l l t y  of membnner. 

i n  .?ockr Mountain rpott.0 f o r o r  the ti- 8 t  d l o h  thc  edema 

If the 8whni.n o m  bo aa t rb l l8kod  by whiah 1 n c n r r . d  uountm of 
s l t a t r o l y t s s  are paasad B C ~ O ~ R  e r p l l l n r y  and c e l l  me-brenas, it may Sr poss lb lc  
to dOVf80 mebna to eorrao t  tho ph j s io log io  abnonmllty In  i n f o o t i o r u  or i n  pur. 
rnt lgon-snt lbody ryrteas much 81, rerum rlutnesr. b-ventually,  I t  may be posalble  
t o  an increaso in p a r w s b i l l t y  80 that rodioisotoper  crould k rneourrgod 
t o  Onto? 8 0 r k i n  ti8m.S 8 d  -0- 0x0- .II htm6@11Ul8? n d f a t l a  Offoat. 

So# tumora my bo oaumd bl filter8ble viru8er; othor8 mn ooneon- 
tmto viruaor muoh &I tacslnie. It v i n e  rould  ba Introduood lato mnoor 

plnoe only on p s r s i l t l u d  uel lmi  the 1-1 alt.rrtlom la  p O r w 8 b l l ~ t j  rould 
a l low any c i r cu la t ing  radiolsotopa t o  be ccncsntrated I n  t h o  oancorour t lsaue .  
I f  - t h r o u E h  aL3llcat lon of t h e  auto-antlbodp tOSnniqU0 - an onti8amm y 8 i n e t  
u n n c o r o ~ ~  c o l l r  could be m d e ,  a olallrrr re8ctlon would t a k a  plece cnly on 
mallgMnt col l r  and rhoulo locall]r & i t o r  permO8b~l t tg  BO t h a t  an lsotope 
t d a l n i s t s r s d  thrr:.pouticclly coulZ be concent r r ted  I n  t he  tumor. 

and i m n 0  S O M  nn 8 d B l n i 8 t O r O d ,  ba 8nti80a-antibody r o r o t i o n  rhould hh 

t 1 \ ? E 8 0  

http://inekr.com
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Contreot  No. AT-(U)-l)- 
T l t l e  I 

k progresr ropor t  on t h o  experiments conductod J u l y  1, 1949 t o  
Y.rrh l S ,  1950 h r  a l ready  (OM forward. 

fi teahnlquo I #  b . 1 ~  dweloprd ,  through ptellmlMrf exporiaeatr, 
otudylng a pneuococcal  r k l n  i n f e c t i o n  ( " a e r r o l  pneuronia") I n  r a b b i t s  for 
determinat ion of a ~ t o r a t i o n r  in blood volume, t h i o o y r m t e  and ~ $ 4  spaaor. 

PEOPUSEC F U N  W HXXRXMEHTS FOR 1950-81. 

Tho experiffontti conpletaa,  b u t  not ye* reported,  u t l l l r e d  human p l b s a s  
f r a e t l o n r  l n  an a t t m p t  t o  s imulr to  as elosrly 81) pors ib lo  i r u a o l ~ i r a l  prob- 
l o n  in humn dioe880. Tho e x p e r h e n t o  faiLad t o  produce conal r ton t  chan6es 
wi th  tho rogulkr l ty  demlrrd. 3ther lmortlgatotm, u t i l l s l n g  h0r.r HRT whieh 
c o n t a i n s  a n t l g e n  not present i n  h u r n  .OM, b 8 ~ 0  produead more o o n r l r t r n t  hla -  
t o l o g i a  lesion8 roeombling thooe of rhourn t ic  fewor 8nd p ~ r i a r t o r i t i a  nodoro 
in n b b i t e .  
diSoQ880d above. The rxpa r i sen t s  i n  r a b b i t s  should be aontinued u s i u  horse 
l n r t w d  of bpI.a p1.m f n o t 1 -  8 ,  @at!$-. 
f l o l m t  mgnl tudo  d11 bo obtalnod r o  t h a t  t l r r u o  8nslyrem m i l 1  k r t r t l s t ~ o a l l y  
s i a n i f l o o n t  In lOC811ring i n  vrr lour  organs o r  t l s s u e s  tho  r M ? t  i n  tadlorodium 
distribution. 

Ho physlaloglo rtudier harr k e n  done Itlllslttg tho torhniqws 

ft 18 -8 Ohm08 Or nlf- 

X 1 3 1  kg8.4 rabbit  aorum proto in  f n o t i o a  m i l l  be prrparrd by Cr. 
Lcnalee L. Tabern, i b b o t t  i r b o r a t o r i ~ ~ ,  North ChlC860, Illlnoiri r u t h o r l s t l o n  
(no. S f b )  f o r  tho u n  of 1131 ha8 rlroady boen obtslnod. 
t lssues I n t o  w5ich proteins loak should be detee teb lo  by t h l r  toohaiquo. Tho 
phyr lo loglc  mtudles  will b. cross-checked f o r  specific cellular l o a a l i r r t l o n  
of an t igen  and antlbodj by rsdioautographic  techniques. 

Tho loca t ion  of 
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i d e n t i c a l  oxperirnntm can be d o m  br t h e  paoaivo tmnmfor tochniquo 
u t l l i o i n g  a m u h  mhortor t h o  l a t o n a l  than in tho plul iminsry expor:nentr. 
In t h l r  faahlon 18 pur. a h r r o n l  eati#on-antibody roaut ion as porr ib lo  d l 1  
bo obtainod with a . I n i a l  o o l l u h r  ooaporuat. 

I n  th. 8 O U r 8 0  Of tkmo hVrOtig8t iOM t h o  rO10 Of t ho  hatorophilr 
ant i ion-ant ibody ruac t ioo  i n  t b  produatloa of tho80 ahangar ~ 1 1 1  bo lnvomti- 
gated and eontnmtod with tho I r o p h i l r  roaation. 

4n at tempt  ~111 be u d r  t o  ptoduro ButO-8ntlbodf to n b b l t  h a r t  
us ing  am ent igen a mlrturo of utroptooooous s o r u t i o  gtoup rpmcifia f r a c t i o n r  
wk, ic t  have bean oaPbinod w i t h  a a m n l  r a b b i t  hosrt .  I f  the at tempt  Im m~ucoms- 
ful, t h e  lanrnologte and ph7mlologir ~ 8 - 8  provioumly d o r e r i k l  W bo 
a p ; l l r d  t o  tnls study. 
the dlrtribution of tho antibody In normal d ronmi t imd m i # l a .  T h e  h i s -  
tokogio lorions oould be ocr r t l a tod  wi th  the Phyriologia ehragos bf auto- 
rsdlogrsphy. 

:he ant ibody can be tagged w i t h  1131 f o r  mtudico an 

Tho o f f o e t  of rrpukd  r e n r i t i n t i o n  of rabbits with the group 
rpecif!o fraetianr alone would bo 8tudi .d  b7 th. 8am tOUhnipueS f o r  c c n t r a r t  
-rl t h  tho r e o u l t o  obtalaod by t:;e auto-ant ibod7 techniquo. 

In tho p n l i r i n a ~  prm~m0600ael oxperlwntm, matlmfactory l o c a l  
rd.rrr has been produmd. r.8 attempt 1s now h l n g  aede t o  deslan an exFerl- 
r+nt .hioh rould  pornit lam#.? mnlt .1  mi the animalm bt d e h y i l y  tnruLom 
of the blood rtnam by t h o  organimm; In  t b i r  famhioa ~ o r o  martrod edmr. and 
#maw? a l t o n t i o r  in pmmabi11tJ mhould &Tolop. 'tkw exp.rhoat# w l l l  
bo putsuod u t i l l t l w  tk tr6hnlquom 60eerib.d .bote. 

I. had ori#itsally iatolrded t o  mtudy tbo  imunuphy81010g~ of Roaky 
i lountala apot tad forrr - an acute r l a k o t t s l e l  Infoe t len  l a  whlch tho patbo- 
I o n i c  oraonismo arm looa tsd  intranucisrrly - in bumen ps t len ts .  
mat  of potont a n t I b i o t l r r  - ronaryoln and rhlorerphonirol - bar #nrtlj 
rsducod t he  number of c l i n i c a l  Instances of r fOket t8if i l  r w t t e d  fever rdrnlttsd 

a n t i b l o t l a 8  ao quickly that tho  phymiologic ohanger do not develop t o  t h r  

The drrolop- 

t o  t h e  hor?lt81; thoec! C b I O E  which 8ppOrting for  8tUdy arb r r r o r t o d  by tho 

I I  1 2 1 8 2  .. .... . 
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a r t o n t  soen In previous yoarm, I f  8t  a l l .  I t  will, theroforo,  bo nocerrrry 
t c  r t u d y  l n t r a e o l l u l r r  i n foe t lon r  - f o r  o o n t r r r t  81 th  & r t r r c o ~ l u l t r  l n fec t lon r  
and pur. a n t i c o n - r n t l b o d ~  rystomr - in exporirant.1 animals. 

Autor r4 lo lnphy 10 p&&ad in o w ?  to l o o a l i u  betb tho ot&ologie 
agont  and tho r r t r s t8aa tod  f l u i d  8nd protoin,  81 deseribcd rboro. 

ft t in p e m i t 8 , t h o  r r r u l t a  of tho abon 8tmdior w i l l  k oontrr8t.d 
dut tho- obtalnd In othr mupi of a a l w l r  1aJoet.d rim k1ll.d rrthor 
than l i v i n g  r i eko t t r l ae .  

As rlhlc4l earnOD am 8 V 8 l b b l 0 ,  8tudi.8 wlth he4 - for W.lrh 
ap;roral!no 5393:b.s a? road j  boon obtained - rill be done on lndivldutls 81th 
tarloum Infeatfous dlreosos, a l lorg le  m n l f e r t a t l o n u ,  8nd rhoumetio fever. 
<.ti con t ro l s ,  r o l o o k d  amma of  y..dwu, aongort i ro  heart f a l l u r e ,  and othor 
c l l n l o a l  oonditlonr w i l l  be rtudled. 

F&CIi l t f I ;S  

b W t ? U O % i ~  O f  t k  1 8 O t O P .  hbor8tO~ 011 th. fifth floor Of th0 
medical nchoo l  h a s  boen completed and tho rsjor Items of the equipment have 
boon inrtallod. 
f l rm p h o t o r t o r ,  s p . o t r o p h o t ~ t o r ,  s h l e l d l w  e q u l p u n t  m d  . o r l t o r l n (  oqulp- 
r e n t  a r e  a t 8 i l a b h .  
; n s k l l a t i o n  of oquipwnt ha. alrmdy boon turni8b.d (Yotombar 10, lM9). 
A n l m l  8 p o o  1s a r a l l r b l o  fo r  o b n n l n #  lnf .Otd and n d l m e t l v o  animalr. 

A ltrr hood dasi#nod far ra4haetin work i s  Ln p&m. 

A f l o o r  plan of tho labora tory  rbowln# t h o  s l t o  of 

A 

lir. Jorry K. Ailkan oor)lotor tho 80oo.d y w r  of Ma A U :  tollommhlp 
- c tober ,  1990 and is t ra lned  i n  the necessary technique,. 

S l s t  Lloloe Rhoador, 8 tOchnlCi8n, ha8 k e n  trained. 

I i 1 2 \ 8 3  
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C o n t n o t  lo. ~T-(40-1)- 
tit10 I 

:? nogm anfmal teaF.nlelan, Claudo Taylor,  l e  belng t r a lnsd .  Ee 
will be re8pOnalb18 for tho brooding of r abb i t8  8 0  well a8 some tochnlcal  
p r o c e d u n r .  

h. l rrwtt  Tount .ill begim (L Urkle Sebolanbip la Yodislm r t  
t r i o  Coho01 in July ,  19W. Ha w i l l  bo avr i l8b lo  f o r  o l i a i o a l  work on a l l  
pat1OntS 8tudi8d. 

* 

It h r  k e n  found I rposr ib le  t h i s  y u r  t o  ooadwt a l l  tk experi- 
m n t r  81th 8 8 i y h  t.ehaiOi8ay additloma1 toahaiaal h.1~ w l l l  be requir.6. 
During I h o  r#.ihb.IL of this par an ottompt d l l  k wdo t o  r a w y  on 83th 
the two teChnlolan8 nor worklry - hhoader and Tal lor .  

?bo O i c  k-O~lO88hIp fot Dr. Aikama ondm htokr ,  tOU). 80 bar0 h e n  
a b l e  t o  obtain men ftmnolal rupport for him fram tho Amrlaan Hoart Lrroelr- 
t i o n ,  bu t  I t  w i l l  be neaessary t o  supplement thoso funds i n  ordor t o  r e t a l n  
h l a  full time on tha projoot. 

Tha amount o f  tiw Dr. Toon8 rill bo available on th. projert 8111 
t tper ,d  upon t h e  r m u n t  of continuing f!runaltl aupport f o r  release froffi 
other l u t l e r .  

- m e  expendable s u p p l i e o  w l l l  bo requirod f o r  chlck 0gg work an: 
f o r  r o p l a a e ~ ~ o n t  of Golgor-Yullor t u k r .  

The  v a t i 8 b i l i t y  In  tho rorpon~o of  tabbltr obtained t h i s  year a8 
compbrod r l t h  tho80 u t i l i s o d  in  tho pnooding year0 bar a l r e 8 d ~  beeE dlrcuseed 
In t h o  progresr r ~ p o t t . ~ ~ ? t h o r  h i r o r t i g r t b r r  b v o  onoouatond tho u m o  problom 
and hata srrlred at tho- u f ( i i r t 0  80lUtlOn. A p p 8 r w t l l  we rust plan t o  rriro 
OUT o m  snlmala from on inbred r t r r l n  undor cont ro l led  condftlonm of dlst so 
t r .a t  re abn obtr in  groups of t h o  aanie sex, a ~ e ,  and we igh t  f o r  t h o  ex;erimants. 
The mgro anlmal t e o h n l o h a  h s  k e n  h i n d  w i t h  t h i s  ond In rlew; I t  my bo a 
3esr >ofore the  full b e n e f l t  to the rn:ael broedlnf proe,tm can be achieved, 
but lt should be l n l t l a t e d  now. 



Contmot Yo. AT-(40-1)- 
title I 

Tho total  amount of tho b u d ~ o t  l a  Inarearod very r l l g b t l y  from 
h a t  p a r .  W i t h  tbo oerplotloa of tho labontorr tho n q u i r a a n t r  f o r  njor 
item. of equipment b r a  boon r s d u o d ,  bat t& nquirueat  for eaIrr1.r of 
prtsonnol h a m  Inoroarnod. r& d e t a i l e d  W g o t  I r  appondul. 

C ’  4 
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Tlt le  I 
Coatt.rt k. A?-(U-l)- 
(Tha Bowman Orrt S o b 1  of Yodlafno 
of W e  h n r t  b l l a g o )  

2. PROPWED w Lm - JULY 1, 1950 t o  JUME 30, 1911 

a. Tho 9 o m n  G m y  'oh001 of Yadlclno of bake Forart Colloge  ill furairh 
ea i t a  oontributlon t o  tho project tho followlnu: 

( 1 )  Salarv of Trojoot  h a l o ?  
UaJor portion of u l a r y  of Cr. J o r v  It. A i k s r  
UIJor portloa of mlrry of Dr. Emoat H. Totlst 

b. The Coriraion I# n q u o r t d  t o  f u m h h  : 
c 

(1) _Perroanll 

Eleotronia o ~ i ~ m o r ,  part tin ..................... a 
m,roo.oo 

c 
(21  

L i p p i n g  tub. horironkl rh le ld  hourlty ............. 
Fhcterlologia lnoubator............................. 
Wter bLth.......,.................................. 
dlaroroopo l a m p . . . . . . . . . . . .  ......................... 
Storling hand piD.tte...............b.e............. 
rnlmal  go^................................^...^^.. 
Intotar1 rarplo o o u n t o r . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ .  
L"croroopo 8t~o)Y.nk.............................. 

200.w 
120.00 
10G . cc 
49.00 
42.00 
12; .oc 
3CO.00 
_2oo.oa 

1.131 .oo 

i5)~1sce~laneoum. ...................................... 
,3cC 0 0 0  

m rD?rrL. . . .  ............... $12,831.06 













Any o o m a t l m  offout oauld tboa bo rpbliod *e p r m m u t i s  of 
l r d i r t i o n  damge from aooidontal ozc~oruf. t o  an o r t o m r l  rourw or t o  an 
i n t o m 1  souroe n s u l t i n g  frar?. ir?c:estior. o r  l n h r l s t i o n  of an iaotop.. 



in or ma^ i. tbo phorphrte eontoat a i  the d i e t  pralongod llfe 
by apparrnfly lmrwing the r o b i l l t r t i o n  rnd exaretion of P32 lnitlrllp 
dewiite~ i r  bane. 

In route exprisrsntr,  large dome8 of f o l i o  t u l d  qdded t o  tho 
d f o t  d i d  not b m h ~ t  the mlao. 

t i n c e  t h s  h c t e r i r l  f l o m  Ir. t h e  intsrt !na  elrpdonte several 
tihmini of t h o  B ampler  - i n o l d l a g  Sol i .  arid - 8  pnlirfmry ospori- 
mnts  arm new bo!ng oonduakd la an rttompt t o  Inhibit by aholbothorapy 
this sourae of v i t a d m  m d  cxztrol better the m o u n t  aottmlfy available 
t o  tho .nirl. 

A l l  tho o x p e r b n t r  done Wlur t a r  haro boon .out. and of abort 
duxution (21 d y l ) j  tb. dom ef F3z b8r boon larga dt=rultin& high 
mortality.  
g r e a k r  than tho frotor of mpmir, 00 that rrbrtaaoor 188.6 rill moat 
l i b l y  .$#or onhanor or doemarno the Inhornat + d o  offmet of tho i ro tow 
and Ita radiat lanr .  

In mash orp.rimatr, t h m  hater ef tiorrm daw40 l a  far 

In future rxpllriantr, rmrr1hr f m b u  of “32 rho\lld be use.’ i n  
ehronlo erperlpsat8 rnd the a n i m l r  o b r o ~ m d  over longer perfad8 of t l a  

snd longer!. Zin61a or mlt lple  InJpotionr my be prod. Tbu8 
lt rill k p w i l b l a  t o  rtudy factor8 whiah dght  a f f s u t  d imet ly  or in- 
d I r r a t 4  tho r e m -  4 mprir of damgad t i @ ~ ~ . .  

1 1 1 2 1 9 2 .  I 
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(3) Sxpendablo Sup~llor 
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A p r i l ,  1950 

PROPOSAL FOR PXNEIAL 

MSEARCH CONTRACT 

Contract No. AT-(40-1)- 

. 
CONTRACTOR: The Bowman G p y  Soh001 of Medicine 

of W8ke rore-rt Colloge 

ADDRESS : Winston-Sa1.m 7 ,  North Carolina 

AMOUPT w COYIRPCT: 

T i t l e  I 

F e r s o m e l  8400 

Perm6 r,e n t eaa: pzen t 11 3; 

;onsl;rmble su?:lies 29CCi 

Travel 2.00 

.. ... isc., repsris and 
re ?lac ecen t 8 ' 2GC 

X, 11, and 111 combined 

Tit le  I1 Z f t l .  Ixf 

4320 360C 

1 ?2G 9 50 

4100 

250 

1300 

1c 5 90 5975 

i29.396 .CC 

2.351.68 

~31,74~.68 



11/1  . I. ,i 

f p t i l ,  1950 

Title x 
' ersonntl  84GO 

-ermaner.t ec Jfprsnt 1131 

Travel 230 

; l a c . ,  recaris and 
rc;iacenents 2oG 

71th XI 

4220 

1320 

4 155 

250 

Tit l e  IT1 

36CC 

95, 

xx 



rn : D. C, BO&&, Chief, Oeneral Accounts Branch DATE: March 6 ,  1950 

P I O M  : Albert  Ho Holland, Jr., M.D., Director  of Research 
and Medicine 

SUBJECT: ACCO-LRJTIBIUTY OF PROPERTY IrT BOLAN GRAX 

P 

l e  are attaching Copy Yo. 5 of Nav. S. and A. Form 127 
the transfer of accountability of prcp.rly a t  The Bmmm may 
School of Medidne fiaa the Navy Department t o  the ILFIC. This 
property was acquired by Bomnan Gray%hrough Contract Xumbers 
rS8-arJad3701 and N-3702, T h i s  transfer ha8 bean offec ted  
lltbsat rabbursemmt aa the material was purchased with the 
Am fun*. 

Since the nature of the property is such t h a t  the ~ s s i a n  
rill have no contisrdng interest in I t  \tpm completion o f  tb *-- 
dembific program n m  being conducted wlth t b  srrppcllt of AEC 
funds, we do not  c o n t e q b t e  t h a t  it v i i l l  3e  r e t u n e d  t o  the 
Commission. Arrangements will 5e made t o  transfer t n i s  property 
t o  t h e  col lege a t  t n e  tine a modif5catlon t o  Contract No, 
&c-( io-1)-28a is negotiated. 

- +HI=+ 

b c l .  : 
copy No. 5 

CC: C. Vanden Suick 
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DELIVERY OESIRED BY APPROPRIATION C H A R G E A B L E  



I 1 ,I 

R K E I P T  EXPENS;TURE INVOICE 

TC 

DELIVER Ti. 

. .  . _ _  

P A C K A G E S  T r  FE M A R ' t E C  

.. 

44. 
49. 
SO. 
n e  

73. 
7 k  I 

35 a 

'H. 
71. 
tr. 
79. 

v 

R 

W 

4 

72. a 
1 

II 

II 

" 
n 

I A T E  OF SHIPMENT 

-1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
G 
1 

1 
1 
1 
1 
1 

. 
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TO 

.. ~ .. .- 

P 4 C K 4 G E S  70 BE MARKEC BILL CF LADONG NO 

,TEM STANDARD STOCK 
C A T A L 3 G  NO OR OUANTITY UNITOF UNIT 

DEL VERED 0 : A W T i T V  P R I C E  
JESCRIPTION OF AR- 'CLE 

. -  

I I I 2 2 0 3  



TO 

A !  : R ,  r Y  

DEL I E R  T O  

_ .  . _.. . .  

P A C K A G E S  T O  BE M A R K E D  

- -  - - .. - -- 
,TEU S T A N D A R D  STOCK 
yo C I T A L P G  W O  O P  

C L A S S  -40 

- 
9 0 i L  3 F  L A D I N G  NO 

. ~- 
3 4 T E  D F  SH:PMENT 

I 1  1 2 2 0 4  
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AL M l T Y  T l T U  A N D  ACCOUNT TO WWICM CX-DED 

-_ - ____- - -- 
DELIVERY DESIRED BY 

-- - -.___ 
APPROPRIATION C W A R G U W  

S T W D U D f f - K  
CATALOG NO. OR 

C U S S  NO. 

0 m *  
I 

n I 
i 

I) 

0 

I 

I 

I 
a 
0 

s 
W 

I 

DATE # S W I P Y W  

, S W I P P C D  V IA  
I 

s I a 

i l  
i 

I 
I 

i 

I I 

j 
i I I .I 

I 

I I 
I 
I I 

I I 

I i ' j  I 

i i l  
i 

i l l  
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AL a I T Y  T l T U  AND 4CCOClWT TO WHICM LXPCNMO 

- .- ___ ____-__--__---- - __-- -- - - 
DELIVERY DESIRED DY A P P R O P R I A T I O N  CHARGEA8LE 

8 
8 
(I, 

a 
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* 
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m 

W 
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I I l 

8 --rlwIIaBw 
8 i ! 

I 0 
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1 
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I 
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t 
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I 
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- 
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DATE OF SUIPMENT i 
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i 
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I 
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I 

i 
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%!b!Wlhl- -0 OY I PACKED OY [ POSTED ~ N D  -IC-[ RECEIVED TML A~DVE MENTIONED ARTICLCS 
BY PRICED INVOICES - Y 

' VERIFIED D A T E  RE E K E D  B\ ' EXTENDED 
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OCnCE 0. THC CONTROLLER 

WAKE F-EST COLLEGE 

THE BOWMAN GRAY SCHOOL OF MEDICINE 

WINSTON-SALEM. NORTH CAROLINA 
LONE 7 

Soptamber 7, 1951 

Unitod S t a t e r  Atanlo Energy Comir8ion 

O a k  Ridge, Tonnerrm 
oak Mdg. o p u r t i o p r  

Attentiom Mr. C. V, wrlok, Contrroting Ofiioer 

You will reoall that, upon reoeipt of t h e  supplemental agreement, 
m d i f i o a t i o n  Bo. 2 to the rubjoot eontract, we c a l l e d  you relat iw to 
t h e . s t i p u h t i o n  on page 2 that  $30,791096 m u l d  be paid t o  UI for fhe 
fiscal year ending June 30, 19% It was suggeeted tha t  we execute 
the oontracts aa ruhni t ted and r e t u r n  than, recompanied by a letter 
8etting forth our position in regard t o  the s t i p u l a t e d  p-nt of 

we have had no word from you relative there to .  
$30,791.96. Suoh lOtt6r written tO PU on J u ~  5, 1951; h-r, 

!the $30,791.96 psymenf r t ipuh-  I 8  $2,536.84 1080 than the 
approved budgets under 8upplsslmnt 190. 2 to appendix "A" for N t l o e  I, 
SI and SIX for the year ending June 30, 1952. Thir  $2,536.84 represents 
the ost imated unexpended balanoer for the seoond period of the  oontraot, 
i.e. year ended June 30, 1951, 
6um oont rac t ,  it lrould appear that the balenoes for the period of  the 
con t rao t  m u l d  have t o  be taken into oons idera t ion  i n  dotemining the 
mount t o  be paid as campared t o  the budget. Certainly it would seem 
that orthatad erpeoAiturer md balrsoer m u l d  n o t  go- tho a o a  to 
be deduoted fiom approved budgots a8 wan done in this case. 

In d e w  of the fact that  thir io a lump 

The budget, roooip t r  and expenditurea under the rubjeof o o n t r m t  
Worn July 1, 1949 t o  June 3, 1951 are a8 fol lowat  

Excees receipts 
over oxponditurer 
i'rorn July 1, 1949 
t o  June 30, 1951 

1 1 1 2 2 1 1  ... . 
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United Stater  Atomlo Energy Conmirrion 
Odr Bidge, Tennessee 

i 

. _.. 



WAKE FOREST COLLEGE 

THE BOWMAN GRAY SCHOOL OF MEDICINE 

WINSTON-SALEM. NORTH CAROLINA 
I O N 1  7 

OCLlCl O C  T H C  COMTROLLCR July 5, 1951 

'. 

U. S. A t o m i c  Energy Commission 
Oak Ridge Operations 
O a k  Ridge, Tennessee 

* 

Subjeot; Modif icat ion No. 2, Contract lo. kT(40-1)28W- 

Attentions Mr. C. Vanden Bulch, Contraoting Offioer 

Gent lemsnr 

Reference i s  made t o  our  telephone conversat ion relatite t o  the pro r i r ion  
r e t  forth in paragraph 3 b., page 2 of modif ica t ion  No. 2 of the n b j e o t  oont rao t j  
and in accordanoe with your suggestion t h i s  l e t t e r  is wri t t en  t o  accompany the 
executed modif icat ion and to  point out  what appears t o  be an e r r o r  in  the  amount 
to  be paid  thereunder. 

The approved budgets under Supplsment No. 2 t o  appendix 'A' fir t h e  f i s c a l  
year  ending June 30, 1952, total $33,328.80 f o r  Titles I, 11, and 111. However, 
paragraph 3 b., page 2 of modification lo. 2, s t a t e s  that ".*.the Government w i l l  
p q  to the oontrautor t h e  t o t a l  8m o f  thirty thousand seven hundred ninety-one 
and 96/100 dollars ($30,791.96)...' 
es t imated unexpended balances f o r  the second per iod  of t h e  contraat  as 6hom on 
t h e  Report of Expenditures as of April  30, 1951 e i o h  -8 m b n i t t e d  to you 
(after giving conr idera t ion  t o  the  r e c e i p t  of the $1,000.00 adjustment provided 
i n  paragraph 1. modif icat ion No. 2). 

Thir $2,536.84 difference represents  the 

In arriving ab the unexpended balances you f a i l e d  t o  consider the  balance6 
as of June 30, 1950 rhioh were likow%80 rham at your request on the bport of 
Expenditures. For t h i s  period it rill be noted t h a t  T i t l e  I1 m u  overexpanded 
in t h e  m o u n t  o f  $1,131.26, which RU the result  of t h e  $3,000.00 adjustanent in 
modif icat ion No. 1 dated in Jane, 19%; oonaequently the expenditures mre m a d e  
p r i o r  to our knowledge of  t h e  r e t roac t ive  adjustment. However, the  estimated 
rmexpaaded balanoe for Tit10 11 a8 of Jutlo 3, 1951 i r  in ~ 0 6 6  of the 0- 
expenditure a t  June 30, 199.  

It t h e r e f o r e  appears that the balanoes a8 of J m o  30, 1950 ahould a l r o  be 
taken into cons idera t ion  i n  determining the amount to be paid for the f l roa l  year 
ending Juue 30, 1952; and the papent ahould be $31,878083 instead of the 
s m c i f i e d  mount  of $3,'?91.96. In t h i s  conneotion, and i n  j u s t i f i o s t i o n  of 
our  pos i t ion ,  re ference  is made t o  a l e t te r  da ted  Apri l  30, 1951 from Mr. Edward 
MoGrady, Chief, Biology Divlaion, Offiae of Besearoh and Medicine, in answer 
t o  our le t ter  of Apri l  9, 1951, relative t o  r e o e i p t s  and eqendi turea  for t h e  
two years ending June 30, 1951. Yr. YcGrady s t a t e d  "you are correot that the 

\ \ \ 2 2 \ 3  c 
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u o  s. A- En rgy Codr ion 2 

t o t a l  expenditures for F'Y 19% and 1951 would be applied to tho t o t a l  receipts 
f o r  t h i s  period". Consequently, rcoordanae d t h  thir ~derartmding, it would 
appear #at the differonce of #1,449097 b e h e n  total reoeiptr for tho tro y o u s  
onding Jon. 3, 1951 mating t o  #%,748000 (inoludlng tho #l,OOO.Oa rrrpplrrat) 
and t o t a l  orpenditurer, ahom on tbs B orf of &psndituror toforred k &om, 
fer the sane period amounting to #53,29 3 ,03, rhould be doduoted irpr tho t e a  
budget8 for. 1951-52 h deterring tho =O\mf to b6 prid  

your wmideration of  t h i r  nquar t  for an adjustmnt of  #1,086,87 i n  the  
amount to bo paid tmdor Podifloation Po. 2 of oontrraf  lo. u(&l)288 d l  bo 
gortly rpprooiatad~ .nd we await your d i m  p e r t r i g  thmrmto. 

H.rr7 0. -FukaP 
Contro 1 lor  



c 

TO J, Wal,hce Odd, Jr., I . a i r t u &  Ceneral Comael [:'Tk June 15, 199 

F R @ \ I  R, a, Humphries, Contract Coordinator 

ic,cmrdhlgly, I t  is r e p s t e d  that yo0 preprrs m 0~rnpr I r te  
modification to this contract to continw the mrk under the 
preeent three t i t l e s  for another year on a 1-m basir. 

There Le e n c l o d  a report of expenditurn md wlbated b d m m  
of funds ulmrr>eded a8 of June 30, 1951. There is ale0 enclosed 
memrandm dated &me I&, 199, fmmDr. Yoodruff advising thet 
Washington haa approved an increase of $l,OOO rmder the itea 
WuppUerr and Shop" d e r  Title I of the contract for the present 
period beginrdng July 1, 19508 md e- June 30, 19% Thir 
additional $l,Ooo rill result in the coctract amount for fiscal 
par 19s under 'pitl@ I: of tbe centrrct bolng aham u $l&,m 
aad the %xppUeu and Shop" i tem being uhm aa $4,100. 

It is requested that you raB the mceo6u7 rrrirlaa in the cureat  
year's budget in tbe same mdif'ication extending the work d e r  the 
three t i t l e 8  fbr the my.u, 

~n m a k i n g  adjunhenta for the balances of ftmda expected to be d l s b l s  
aa of ,Tune 30, 199, I have taken into account the  additdoppl &OOO 
for TitSe I dnrlng t h e  Cprmnt par nhlcb them aharS 8 - m e  U Of 

308 199, in the aaormt of 82LOl irutad of a d e f l d t  of 
#78,99 rn ori- mported the Contractor on the enclased report. 



The description of the work f o r  the IY?I period and separate budgeta 
for the ihme  tst lea are Included In the Contractor', -mion 
proporal &ich I 8  fhrnlahsd hererdtb. 



Ofice Menzormdzlm UNITED STATES GOVERNMENT 

TO R. G, Humphries, Contract CoordinPtor  D . i T E  June k, 1951 
F ROX1 Nathan H. Voodr-df,  Director of %search and bdicine 

Procurement Directive No. B2k51-185 dated April 23, 1951, 
(*ah 18 in the Finance Mrksion) an increase of $1,OOO war 
authorized for the Is51 budget of the subject contract. This 
was a supplement t o  the present contract to provide funds for 
the pnrchase cd isotopes. 

It l a  desired that mramemmts be m a d s  t o  include provision 
for this increase in the sbove contract. 

Corley I oc 
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Ofice Memordndzcm UNITED STATES GOVERNMENT 

TO : R. C. Bmphrira, Contract Coordinator DATE: May 25, 1951 

PROM : Nathan H. Roodruff, MFoctor of Research a d  YSdiciILs 

c 

Eaelosrd I s  8 mmorandu from tb6 Mviuion of Biology md 
Modicim, Uashiagton, inthorlsing ranowal of tho snbjoct contract 
fer a period of e m  par. 

Cr8Pman:ec 
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Contraot 
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Estimated 
Balance 

Unexpended 
A L M L  

Contraot 
Period h G W t  

B d u l o m  
Onexpended 
as of 6-50 

! 

E rtimat ed 
Expenditure8 

91/51- 6/3O/5 1 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON 2s. D. C. 

l d y y r l l l b a l o :  

L. I. ruttl. 
h a t .  Chief, ged$aal M h  . 
Dirirlon of Blology E Medicirw 
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U N I T E D  STAT18 ATOMIC ENICRQY C O Y M I 8 8 I O N  
D t ~ l I O N  O? nrOLWT AND'BKDICIllt  

IAOPINQTON, 0.  C. 

rJ.*DQuC 
TO : 9r. b, h r .  Reeearch and 

Medicice, Oak Ridge Operations Office -<L 
'Roy ' L. To Tut t l e ,  Asst. Chief', Medical Branch .&- ' 4 ..-- 
I U D J X C T i  TRANSIITTAL OF RESEAECU PBOPOSAL FOR CONTBACT NEOOTIATION 

Thir l o t t e r  with enclorurer ,  i n  t r i p l i c a t e ,  i r  rent  i n  
accordance w i t h  the  procedure deacribed i n  I l e t t e r  from 
tho Genoral Manager to d l  Yma8err of Operationr dated 
January 27, 1949. * 

1. I n r t i t u t i o a :  W a k e  Forest  College - Bolwan Gray Sch. of Med. 

a. Title: See comments 

1. Duration - Prom: 7-1-51 TO: 6-30-52 

-.-+-----. 
i)" 

7 .  Becommended Support: $33,328.80 

Authorized by Proeurement Direct ive  No. EB;-51-198 

188rn.d ~ , A Y  1 a 1951 

A c t i v i t y  No. 6300 

Turnover of Sodium and 

Title I11 - Irtaa, U.E. Cornatrer and 

of $2 as related to the Diet and 
to the Chemical nature of the Compound" 

It  is recommended that the Tiscellaneous items of  $ 2 X 0  f o r  T i t l e  
I, $200. for Ti t le  XI, ana $175. f o r  Title I11 be dele ted .  Our 



Research C o m d t t e e  feels that all money requested should be identified 
wi th in  a d e f i n i b  category i n  the  budget and that no funds should be 
al lowed under such headings a8 %is~e1laneous", "other" or "contingent". 

T i t l e  Tv "The Influence of Physical Factors in t h e  Permeabi l i ty  of 
Membranes concerned i n  the Formation of lleoitic Fluid" is a new part 
to the proposal, it is still being considered by our Xesearoh Committee. 
It is i u  eated that n e g o t i a t i o n s  for renewal not be held  up ponding final 

8 .  Security %poirementr: action on T i t l e  

In accordance with t h e  proviaion. o f  Q1-93 t fbvi red  March, 
19501, and the requirementr of t he  Dec la r r i f i c r t i on  Guide, 
the Di r i r ion  of Biology and Medicine ham determined t h a t  
the following r e c u r i t y  p recau t ion r  rhould be taken i n  con- 
nect ion w i t h  the proposed r e sea rch  cont rac t .  

Ths research program proposed involver errentially sero ohance 
that rertrioted data d l 1  be required or doveloped during t b  
course of investigation. 
be es tab l i shed  without  eecurity requirermnts. 

It is recommended that the program 

10. RePortr: Reports a re  t o  be requi red  aa provided f o r  by - 
Memorandum I n s t r u c t i o n  of  November 9 ,  1949, 
on sub jec t  "Direc t  Research Contract Report.". 

( Special  Reports I n s t r u c t i o n 8  8re a8 followr: 

" A "  - Proposal ,  da t ed  ..-, Roc1 oau rea: 
) "g" - N o t i f i c a t i o n  l e t t e r ,  dated 1 5 -:; 

(I) "C" - Other  correrpondence, l e t t t r r  
(XI "D" - Procurement Di rec t ive  E-51-198 

Di a t  r i  bat l o r :  

Addreaaec: Orig ina l  ( w  enc l .  ) DIVA.Aoo P i l e :  Yellow Copy ( w  encl. 1 
l r t  copy ( *  " 1 Pink Copy (w/o ancl .  1 
2nd Copy ( "  " 1 Green Copy ( " " 1  

Program AnalYaiB 8raoch Fi l e :  White Copy ( w  ' 
Branch: White Copy (w/o encl .  1 



C;!Z5.!CT3: 

i,:."tss: rinston-Sslao, 7, N o r t 5  Jtrollru 

The Bowman Gray School of Medlclne of Take F o r e i t  College 

T l t l r  I 

Pa reonml 8 7,750.00 

Pmrwarnt lrquipmutt 810.00 

Conaumable Suppllea 5,850.00 
a 

Tray01 300.00 

id1 rerllsneoas 

T i t 1 0  IX 

- I  

;him iter, eontalna repairs ana re+aunntr which la tha otbrr t i t l o r  a m  
d!vlaed between e a l f r l e e  and aoneurasble auppUo8. 

/v'=- 
Y 



1. .. l&@atb$aE’  Lr. Goor80 T. H.rr.11 

b. -2 July 1, 19Sl t o  Juno 50, 1952 

e. m: L l  rtributlorr &ad turaoror of modlu .ad pot.8alua l n  
aaute infeationm. 

Pationta roawotina from in?ootiaom d18e ln8  or from 8 . r ~  rieknerm 
hare I dlurerlr d u r h  roamor7 i n  h i a h  u t o r  and ehloridor am lort. Xrr tbo 
raute  phame of certain h u r n  ln?ectlons, 8uch aai hocky Uouotain tcottrd fover 
and trichinosi8, ad- devolope 8nd t h e  blood chlorldea and protolns d r o p .  No 
data ore a v e i l a b ~ e  @n changot in the blood or urimry 8:c l la  and potaas im.  
“1tC tho alteration# i n  diatributian of f l u i d ,  periphenl oirouloto~ rollapao 
often develops end l e e d o  t o  the death of the ;titlent. 

I t  l a  not known from blood volume! 6nd thioayonrte tissue apace atuc;les 
vhcther the f l u i d  l o s t  from the blood  Is found b e t w s n  o e l l r  or  within thorn. =ne 
lncrecrc In permeabllltp of c a p i l l a r y  and a011 ~ ~ 1 1  membranes aan be v l r u n l l e ~ d  
6 8  a 8rbd.C ser ies  of parer. In mlld inatencer of dleaasr, only o r y r t a ~ l o i d r  
l e a v e  the blooc: atreas; in more sevore inrtancrr n A l  protein mctleeuloa ~ u a b  
a8  elbumin, or 1 ~ r q o r  e n e m  much a s  globu~ia, w111 loak out. .* 

rhould bo dotodtsble by the extent t o  *filch r a d l o ~ a t l v o  loa8 m o h  a#  Sa 
Bre C l l u t - d  following tnject lon;  6 1rn.r defect o h c u l c  be dotoetablo 

by the d t f f  f r m  the blood r tnra of prote fn  whuuler  of vrrlour rSrer 
tarred with?'. i n  nocky Uountsln spot tad  fever tno time a t  f i l c h  the edeaa 
ark  c i r c u l & t o r ?  cc l i spre  are maxbal B?rgFestr that bn antigen-antibody resct!on 
may bo a t  l e a s t  p a r t l y  nspmslble  for the alteration In p .meab: l l tp  o f  ne-f.rtnea. 

If the leebnlem &an bo ostablishod by h i c h  InCre88.d amuntr of 
e l e c t r o l y t e s  8rr wsmd rdroffR C e p l ’ l h r J  and c e l l  membranse, I t  me3 be For$!>le 
t o  devi80 #OD. t o  co:root tbo phy81010gIc abnaruAit3 in i n f e c t i o n s  or In ~ u r o  
antlgen-sntlbody ryrtems suah a s  semis slcknesa. k m t u a l l j ,  it nb; tr! porPs!hle 
t o  induce an inareher in permeability 80 that ndloi8otopeu oould bo oaooun(od 
t o  ontor oorbla tlrsues ~ n d  thoro oxmrt an lnttreollulrr ndla t ion  elfoot. 

Soma tumor8 may be aaurod by f l l t ermble  V i r u E O B ;  o the ta  can ooncrn- 
trrto vlrusoa much ID v e a e l n l a .  I f  8 v l t u r  eotlld br lntmdueed into a eancsr 
and Immune $ e m  were adrinlrtored, an antlgrn-antibodr reaat ion 8hOUld take 
place  only on perarlt!ted 0.118; the l c a a l  r l t e r a t i c n  i n  p e m r b l l i t f  w o u l d  
allor any c!rculht!np red?almotcpc t c  be ccncs~trated i n  the cbncer3uy tlsnue. 
if - through apphication of the auto-antibody trahnlque - an a n t l s o r u  a y l n r t  
eencerou6 o o l i a  cou ld  be mode, II aln15lar resctlon m u l d  trike p l a c e  cnlj on 
, m ~ i g n a n t  mils and ehoulc l o c s l l g  t l t e r  reraerbllitp o 3  that an  isotope 
odz!c:stercd therbpeutlckll7 c o u l d  be coccar.tre f e d  in the t a o r .  



C 0 m t r r . t  la. At-(*I)- 
t i t l e  I 

h drtallod progrorr rrport on tho oxpsrirente eonductod Julj 1, 
13X) t o  Unp 1, lM1 b.D rlroady gom fomm?d. 

B: Toshni u.8 for doteminrtion In nbbltr  of p l 8 -  volume, 
thioayanate rp.00, .ad &I4 8mUo tu*. k e n  dorr1op.d and rkf48rllnd. +'be- 
m - - s n m  r a w  
d 

Teahnlqwr for t l 8 8 ~ 0  8 N f T * h  of to-1 and b4 eoatrnt i n  
rabblt8 have b e m  dmvrlopod and rtandardlnod and oontrol dBt& aocumulstad 
for  c o a ~ . r l r o n  with rxp.rl~ent.1 b t a .  

Similar to.halpm8 bar0 k o a  dor01op.d ud am him mtuzdaMlsod 
for Ke mpeer In nom1 rabbit8 and for t irrue analysla for total  potanslue 
end ~ 4 2  oontent in rabbit@. 

In &rra belngs methodm for tho 8omp.rlron of thiooyanate space, 
~:d!un-24 o p c e ,  and zotsssium-42 awce have been st&nderd!zed. Zon'lrcl 
a s t a  ant! cetr. i n  var ious  d t a t e s  are h j r +  c o l l e c t e d .  

The ;van13 blue rnci l o d l a s t e d  80ru method8 for tho dotmrriartlon 
of p l s s n t  volume are befnr cornparod l n  nom1 rrbbitm taring labeled rabbi t  
8lbiin!n ana i n  noma1 and direarrd hravn belngn using labalod huprn albumin. 

So far the trchnlqus fcr 5nterstiti.a Infection 
(*dernal pnew~onla") i n  rabhltr  h.8 beer, d i f f l c : ~ l t  t o  s t r n d h r d l u .  

Fxxr- a Pun rntlgrn-antibody m o t l o n r  without 
:nfaction hare been atud!ed In r a t b i t a  by inducing serum richroar 8 1 t h  Ihr 
in:ect:.;n of 1; rho10 huasn p h m ;  and 21 blboatn or'globrltn f f c c t i o n s  pf  
htrrrrn plamm. 

F,xperiwntn on f l u i d  atnagom In l m n e  rowtione induoed in rrbbito 
1) by p a s l v o  tmnrfer technique+, UtillsfnR snti-k-rorrn lmune serum r r e -  
v lous l ,  prepared l a  othrr aubbitm; and 2)  by 8etiv8 induotiom of hmur.itf 
throuflh in3autlon of horae mmm heoo been bone. The dat.  hrr as ye t  tcc 
v e r i a b l r  to be sultrble f o r  plblic=tlon; additional rrfhewatr  In k U q w  
a d  1rprov.Deatr In doalga of erporlmont am n e e o ~ n r p  before ut l r fra tory  
d c f i n l t l v e  t x c , e r ! n n t e  m m  dono. 

Sxpariwatr on an ertr~uellular infootlon I n  rrbblts, t r l c ! ~ i n o r l s ,  

S t u d l e a  on 
h a m  h e n  cosplrted and 8oCOpt.d for publicstion. 

ltht f l u i d  c h i n y e s  l n  n o m 1  bumen Sclneo fo1loving therapeutic d:ses 
of dlgitoxin  an^ in nor-1 rabbits foliosing thenpeutia or toria d o u r  of 
OTfl!tox?n hare bern CorDlcttd. 

. .  , 



iixperiments with pneumococcal o r t r a o e l l u l a r  In fec t ions  In rabbltr 
have not ~ l v o n  a l e a r  uu t  r o s u l t s .  

FfidEOSLD ? U M  Jz YXPDlsulPMs ?Oh 19bl-S2 

s : ’ L i t  maah t lmo a d  emart 
i n t o  dnolopmant  of toebniqwm in tho part JH? rad r half l)dw of tb t w b  
aiqwr still m s t  bo sUnb.?dimd t o  bo A L ~  t h y  a n  abaolutoll 60p.Jlblr. 
No data aro r r s l l a b l o  b- on n o m 1  valuer fo r  DQ# techalqmr 
and thoma maat k oatabUsbd kfen b o f h i t i n  rxperhont8 em bo 8tbmpt. l  
or tbo data w 0.p.tiusb 1. prasnW i8-P-e 

Ph. ? r d ~ O ~ ~ 8 O i ~  re!‘& in an1MlD kM8 3U.t k . ’fh. t O U k d q w  If 

l a U 8 t  bo rkndrrdlsod and n c n s l  valuor e r t a b l i ~ h d  f o r  F.p .8 .  O f  u u l n a 4 0 -  
ab10 K rorrtont i n  nom1 rsbbltr. 

poteomlum and fi2 I n  normal r abb l t r .  

r l  Normal taluor m a t  bo establlahod for t h e  tirow oontent of t o t a l  

31nco potaralur l r  fwnd almost e n t i r e l y  i n t r t a o l l a l s r l y  In assocle- ( I  

t i o n  v i t h  t i a s u c  p r o t e l n s ,  the 1nter ; re t r t ion  of d n t e  I n  abnorwl  s ta ter  be- 
soma extremely d i f f l a u l t .  In  addition to the oont ro l  oaluor f o r  n c r m l  
&n!?ils not under 8tre89, a second t y p e  of aon t ro l  experlecnt  auotebe done. 
I t  h e m  b..n rho813 tht m h p l j  p u 8 t i y  m m l  poruonr to W -111 InUrrrH 
t h e  nltroRen excro t ion  I n  t h e  u r i n e ,  p r e s m b l y  from destruction of  t:irue 
prototn.  It Bight bo presumed t h a t  the potaraium erarotion whould be in- 
creased under mwh clrcumatanoam and th. tow1 thma ptrmrbm 80?~0*20nd- 

mental a n t l a l a  WdOr m o m  rtrerr mhloh i r  diftrrant frol that t o  b. Induced 
later in d e f l n l t i r o  oxporlrentr. 
bo r t r n e d  t o  l ndwo  t lasua broakdom undrr rumombly n o m 1  phy8%01Ot%U 
eondltionm and t h e  above r t u d f e s  perfamod in order t o  dotemine t he  e f fec t  

exc!-.a.ngeeble potar~lum contont  or  p o t e n s l a  rpaae and t h e  tisrue c m t 8 r . t  of 
potrrrim. ?ma ooatrol s h a l d  k +.lid aiwo a u r l r  $11 wish ea lnfortloa 
or rerum d i s o ~ r e  r r o  not l i k e l y  t o  o a t  rr Nah a r  mould n o m 1  a n l u l r .  

roduood. Iha validity of thin thoair mrt ba eatabllrhod b oxprl -  

Ibuefore, r rroond group of a- 

Of ai8 DtmOS 61- - 8 i t h o U t  h f O e t i Q n  O? i r V r W  r0 .Ct iO.B  - 111 tbr tOU.1. 

In ordu to detmrmhe vhothor tho oorrolatlon ktwoos rrdiopo#aomlu 
ccntent end ur inary  creatinine oxcretlon reported In ncrntl humn as:es w i l l  
he ld  la mbbito, wtevry Oro8tialm -14 ba dotemhmd a t  8 b  #y tL, 
the  patasalum rxorstlon 18 meamrod In both noma1 and r t o n o d  8nIarfr. 

“Normal voluom must be or tebl i rhod f o r  r a b b i t 0  by the tagged rerm 
pro to in  terhalquo u t l l l s l n g  1131 as a markor. 
a n i u l r ,  u t l l i s i n e  not only rabbit albumin but rabbit  (11obulin and pcrhapr 
oren lsrKe pro te in  moleeuler amah am f i b r l n o ~ o n ,  m a t  ba done. 
7- taggmrmmtt-m- +mb y d - * w m T v n g e -  

Tho racy. of normal valuer ia  

Cependlng upon the re lat ivo  r l t o r a t l o n  of himz4, Z42 and 1131 
da tominrd  in the  above oxpr r fwn t ,  ru to r rd iognphy  of tho or8.w 

. -JL*c- 
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The d l f f l e u l t y  in reproducinq r tandsrdtzed oxtracollrlar intrrmtl- 
t ! e l  i r , r s c t i o n s  !n t a 5 5 2 t s  w i t h  the cneumocxcus, &s cony i r rd  q i t h  the 3 l f -  
C i c ~ l t 3  i n  trick!ne:le I n f e c t i o n s ,  l o  mo much g r e e t e r  t h a t  I t  seems aicre 
p r c f i t s b l e  t o  return t o  the parr.s l t tc  I n f e n t a t i o n  and t o  abandon, a t  l eer t  
temporaYl ly ,  the b a c t e r i a l  l n fec t lon .  

// 

I-: iurthar s t t e n p t a  8111 be 
made t o  etandardiso 4 depsnd8ble pssmlra t r a n s f o r  n t h o d  for  induetion of 
a e r m  ricknesa In rrbblb. 

r t .  

i f  there ntUmpta a n  unrucce~rfu1, t h e  t u p c r l r a W  0empad . l rbd  
i n j e c t l o n  of human la  pros. la d i s h  80- rlcknesm m a  Indpa.6 ootively 

albumin ahoult' be repeated and the teohnlques under st8ad.rJi.SLi.rr bo app- lhd.  
i c c l w - 2 4  , potarrlu~-42, and iodlne-131 l a b e l e d  prote in  f r ac t ion  rlterbtlons 
should be detrmlnod l a  n b b l t m .  

4 
k h llDit8tiOnm of tl# and 8r.118blO t r eh -  

n l a n l  s o e i r t m c e  here 80 frir postponed the  Inau~urmtion of suto-ent~boCj 

cellulrr and extraeollulrr l n f e s t l o n s  and immune reac t lons  r i t h o u t  infections 
oQn be corn;leted, this year the  following atudy mhould bo a k t t a d .  

8 tUd198.  If th8 ~ ~ O V O  e u t l i m d  r k r d l ~ ~  w i t h  rxpmri rur te l ly  1-d ha- - 
r i  

hn a t t a p t  w i l l  be asde t o  produc8 8uto-antibody t o  r r b b l t  hesrt 
us ing  a8 a n t l r e n  a mlxture of group b o b  hemolytic Streptwoecur a o u t i o  
group spoeifie f n c t l o n r  whioh hrvo been oomblned with nom01 r a b b i t  hoart. 

1~ b e d 8  Id, 4nd 1131 l abe led  r a b b i t  serum f r a a t l o n r ,  8111 be spp l l ed  t o  
t S e  anlmels. 17 rn ec!dlt lcnhl Rrou;' of  8nfmelB t h e  antibmi7 i t s e l f  ce.? be 
tvggad with 1131 for rtudiem o n  the a l o t r i b u t i o n  of th8 rntibody i n  n o m 1  
rnd senmlt!aed nnlmle. ?be h i s t c ~ o p i c  l e s ? m s  could he oar re la ted  d t h  t h e  
;hy Q 1 c 1 ogl c c ha nfes by 8 u toradi ogre phy . 

If thd r t t w  t 18 SUCCIIIfU1, the  I m O l O g i U  and p h J 8 l O l O e l a  wthod,,  U t i l l Z -  

An a control ,  tho offoat  of r0p.at.d s e n r i t l s r t l o l  of rabbl ta  with 
the  b a c t o r i r l  f r ro t lon r  almo mould be studied, u r l l l t l n g  ttm mame techniquor, 

UI -1- *#p.rrl w i s h  *ha.. * L a i d  by a h  saee -am$i~  

t i i 1 2 2 r 2  P*- 3 



and atandsrdlwd In b u u n  belngrfto tha rtudy of i n f e a t i o u r  dirOr8er I n  
human p t l o n t e .  Tho dot.1opwnt of a mom potont 
rntlblotiaa, mcl: a8 torrumyein, eont lnuar  t o  reduce th h r  of alinhal 
i m t w ~ o r  of riokettdm1 rpot tod fever or other .auto lnfeatlorr dirermoa 
8dmltt.d t o  the ho8plt81. Suoh -@or a8 8- 8 p p ? i n ( l  for 8t4Bdy &YO a l # r t  
iarrrlsbl3 boon t n a k d  with a t  leaat ar#, a n t i b l o t l o  k f o n  a61rrlon DO 
tht  the camor am &rdlJ nul tebl0  for mtudy. I n  ouch 08808 8 .  .?e 8 d d t t . d  
b f o r u  tremtwat, b e ~ l l r w  rtudi.8 ma k obtatnod but tb. lafoutlm ir 
uruel ly  artmated r o  quickly by t)lL.rtay with  8ntlblotlsr tbst t& ~ r l o l o g l a  
ahangee o b n n o d  i n  prior year0 do not  develop t o  tho oxteat p r w l b u r l ~  roan 
or do not dovelop a t  all. 
to the ~ x p o t l n a n k l  animal. 
bprn bmlngr whoa 8 t  811 fmriblo.  

It ir  for tbir roaron t h a t  u p b r l a  l r  belac; 8hlft.d 
Clinltml rtPdier u l l l  r t i U  b. m t a  i n  

, I  

In  ordor t o  u t l l l t e  personnel and f A C i i i t h 8  in the intorralr bo- 
tween sui table  oases of !nfectlon, t h e  t echniqurr  dotoloped and 8 t .nda rd lud  
will be applied t a  veriour pathologio rtstea d l a h  are hwwm to lndu8a rltora- 
ti:s In :eraekbliity of aenbrancs, 6s well ha t o  sone which a t  prest7t art 
n c t  tnotight to inauce cnatr(;as i n  ;eraeebiLity. 

Jbeervatlcns ~ 1 1 1  continue t o  be made manuring tho erchengesble 
potarslua eontent  I n  huRan beingr. 
n i t ? ,  single dstorminntionu have beon posrible .  I n  s t t a n p t  will be made to 
l o  serial s tud lo r  d u r i n g  t he  rout0 phase of dir680a. Pomlrrion &a 
been obtained from the Isotopos Civlsion %O -loa at r e l a t l v r l y  
mtt i n t e m ~ s .  Tho limiting factor in ~ 4 2  cxperlrronts ir thr a h ~ w ~  
toxlcltp of tha potessiua 8dlin$rtOrOd boeausa ef 8& re lat lvaly  low n p m i f i e  
a a t l r l t y ,  rather ttmn $ba -1rtlro Irliatlon dose.  

5tudier on sodium-24 a j a c e ,  u t i l l a l n g  t!-te tschnlqur already ;ub- 

Up t o  the prrnrnt only rur r ry  rtudier 

I t  

l lr t ,ed,  w i l l  be eontlnued and expandod. 
8111 be studied .I dascrlbod i n  We ~reaoadlng paragmph.. 
aet ir l ty  o? hU l r  80 high that no problam In c h l e s l  .odium Intoxiortion 
hat been encountered or i m  ant lc lDateb.  kemlsa lon  h a m  bee3 rccejved 
from tb4 Isotopom Cit ir ion t o  enable rrpea h.80 rtudioa r o r i e l l ~  a t  
P e h t l V O l J  s h o r t  l n t a m l s  I n  a a u t t  lnstanaer of Y d sea*.. Heretofore, only 
rlnglo irolated obrervationo have boon dono. 

X l z 1  labelod huoun DORI. f r r c t l o n r  w l l l  bo contlnusd and oxpandod. 
extnrrrrtion of protoln fraotlonr in to  aerour 0 8 V i t i r 8 ,  ootebrarplnml 
f l u l d  rpaom, o r  i r t e r r t l t l r l  rpaear, i n  lartrneer .hen  adoma f l u i d  co’llocts, 
w i l l  bo aontlnuod. 

h s8me types of diserre p r o e a r s o r  
Tho rpooifio 

“Cetermlneticm of blood v o l u  aid p e n s a b i U t y  of rembrrnss to 
Tho 

The t y p e  of d l r t a s e  ?rocess ro fsr mtudied by tho 8 b o r O  tochniquar 
lncluder medoma,  rhousetic fever, gloreerulonephrlt ls ,  exogenoor oberltf, 
h y p o r t h y r o l d i n ,  dlabeter, s j p h i l i s ,  pryohoneuroeir, chrmlc u l o e r 8 t i w ~  
colitis, and others. k o s t  of t k m e  heve bePn chronic form of the  disesre  
.b.n tho pathologic phyriolouia r l t u a t l o n  1s r m a r o w b l ~  r t a b i l l u d .  Attempts 

. ., 



'4 be mado t o  ob ta ln  mr8 saute  ln8t8nQ@8 Of dlS08fm for rtudjam, 
for  example, diebetlc r c i d o r i s  with coma and dahydrr t ion,  rout. congortlvo 
h a r t  felluro, and rout0 gl#.rulonoph?it~s. 

t h o  Xwtopa bboratory OA 8be f i f t h  f loor lr  a r n n t l a l l y  unchngo4 

A fun, hood maltablo for t k o r  .o?h 8 t  lor levolr of a a t l v l t y  h r  

from that  p re r iou r ly  d a r a r l k d  t o  t h e  Comirrloa. 

been obtalnod froa o thor  funds and l n 8 t a l h d  kn t h o  t h i r d  floor l r b o t a t o ~ .  
This ploer of oqulpaont o m  bo w d o  available  dWin# periods of o p t i m a  
mrOAX%h 8 U t i V l t Y .  

Dr. Jerry A. h i k a r  hos eompleted his APC Fellormhlp. Xo bate boon 
t o  obta in  p8rt i . l  f i M n 8 h l  Support f- 0tb.r h d ~  throwb Ostobor 

1952. Long-rcnye plsnnlng nus t  consider the pcralhllitg cf  lnerea~slng the 
eon t r lbu t l cn  o f  the  i o m i r ! i l o n  t o  h l s  f l n s n c l s l  support  a f t e r  t k s t  tima i f  
we ere t o  r e t a i n  him. 

Miss ~ l c l s e  Rhoadrr, t aohnlo ien ,  contlnuos i n  her  p r o m n t  For l t lon  
and i~ ooinp axca l l an t  work. 

k negro .aim1 k.bniolrn, Claude Taylor, oontinuer i n  hi,   rer rent 
position ant Is lclnR good wrk. Ho is  rorpon8iblo for the brudlng of n b -  
b i t s  88 -11 88 t U O h d O 8 ~  ptaCOdUra8. 

Lr. Srorge f .  t b r r o l l  i m  still rr8llsble for r liml8.d amount of 
time. Yore tiso aould be =do eVhll8bie ,  1f f l n e n c i a l  arrangeaent8 could bo 
msde t o  re lanse  hin ftm other db'clar i n  the  S8h001. 

Gr. Ernoat Yaunt dll k a r a l l ~ b l o  f o r  l lmltod a o n r u l t o t l o a r  oa 
c l l n l c f l  Frobleaa, p a r t l c u l e r l y  tho80 involvlnr  the  uba of 1131 end thore 
pa t ion t s  wi th  n ~ l  diroamo. Socauro of tbs inormaod aoed for funds f o r  
trotoree, the p r r t l a l  f l n e n c l a l  support  qlron hla  ln the  pert h r  been with-  

h .d  t o  bo eorterpondlngly redueod. 
drawn t h i s  7B.r. but th. t h e  8ta ihb lO for U B  PmJOet ~ f O r t t b M b l J  h a  

F o r m a  : I n  Order Bot t 0  i R C r 8 8 B O  tho  bud8.t reqUe8t for t b l 8  
projoot, an r t tompt  18 belng modo t o  obt8in t l runc i81  oupport t o r  addltionrl 
technical he17 through other fu1;ds. 
r r t i s f a c t o r y  rata but uould  BOW farter HI. a d d i t l o ~ u l  teahniwl b e l p  
eve l l sb l c .  

The work 1s proRl-esrln@ a t  an e n t l r e l y  

-: :, r ne. cnd improved flame photcnetor attmchmant i m  re- 
The b r i o  rpootrophotometor Instrunat l r  qui- rati8f80t.l7 rnd l r  @d. 

parformlag well, 80 that only tho flam r t t a a h r n t  i m  rw04.l. B o l 8 t i v o l ~  



minor 8ddit:oml r h i r l d l n g  i s  required. 

The east of snlmls bas inoreared  o o m w b t  r o  that this itom 
is  s l i g h t l y  larger than l a r t  rear. 

The coniidrrable lncreeae l n  the amount of  work done after woeklp 
sh1;;nonts of 1soto;ce were srrsnped h t s  incrensed aver previoup yeare the 
acmu?ts of chemlcels Used, partibularly the b o t t l e d  FRI) for  the  flame 
phctsneter .  

I ,I 1 . 2 2 ? 5  
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2. ::...3P&U BUWn - J u l y  1 ,  1951 to Juno 50, 1952 

a .  The i3o-n Gray School of Yedlclae of h t o  Forest  Jollrlre w i l l  furnirh 
am It.  oontr lbut ion  to the proJeat the f o l l o w i n g :  

?art t b w  nbry ai Dr.  Sorry L Ai)# -  ............ ) 2400.00 
T80h0¶8¶.r, M i 8 8  4 b h e  b d . 8  .................... m.00 
Teehnlahn,  n s u d r  h f l o r  .......................... 228Q.00 
tburo officer for o l l n l u s l  r t u d i r s ,  part  tln ...... roO.00 
Electronic onginrer, p a r t  t h e  ..................... Je0.00 

$t,tW.oo 

Cloak-tlmer ........................................ 9c.w 
Flame photometer m t t a c h e n t  ........................ 100.00 
Hrioks - lead on @ t e e 1  ............................. 160.90 
V a r t i o i &  tube mhield ............................... 204.40 

8T0.00 

z 8 O t O p e 8  . 25 . h i m n t . ,  b &t b50.00 .............. lz%.oo 
25 nhipnent8, r; at 5 C . 0 0  .............. 1250.90 
25 sh!pmenis, I a t  10.00 .............. 2SO.OQ 

L75G.00 
Anlvlr ............................................ 16CO.00 
Glar8maro ............. .......................... 5oc.00 
L h O a l O d 8  Sfid 3.8 .................................. 599.00 
F.TF work ........................................... 1m.E 
Geiger-uuller tuber ................................ a . 0 ~  . .  

14) TFbVel  ............................................. 3zlo.00 
b,b!m.00 

boc . ac 





i .$ :: ... 
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i 300.00 

... 
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T I T S  IV 

b. n;Wr: July  1, 19S1 t o  June 30, 1932 

e. kR,XRkY:  The Inf luence of f i y s i o a l  Fac tors  In  tho Permeabfllty of 
Yembtsarm eonoernod i n  tho Formation of Aroltla ? h i d .  

c 

W.15 hTLTI 3N 

I n  i n fec t lone ,  immune procoaee8, ehemiarl intoxiratioma, *ad followin# 
It i m  d t f f h a l t  to Sntar- irradi8tlOi1, permeability of mmbnn08 i r  r l to rad .  

p r r t  data I n  muoh uomplor ristemm minw l l t t l o  i+ howa .orwuniw 
i nd iv idua l  f a c t c r s  i n  ot8ble  mystbms, p s r t i c u l e r l y  those influeriain(! tbe 
r h l f t  of f l u i d  aeroer I n t a c t  aerpbr8nea In human belW8. Pati.nts with effurionr 
tat4 t h e  v)rlour boQ m V 1 t i e s .  offer 8n e m o l l e n t  opportuni ty  f o r  the ntubf 
of uuch fsctors, r l n e e  t h e  dIsea8es mort f requent ly  producing such changer, 
f c r  ert?ri>le Fc: ' tL.-  cirrosis or ccngeotiue fsi;ure, proqrssa slowly cne cen 
be s t a b i l i z e d  f c r  .*aka thereby allowing the ind iv idua l  f a c t o r r  - proteia- 
s61t - S G C ~ U R  an? ncttsclun, cnd l I ? l d e s  t o  be varied.  By i so top ic  tcchni-  
ques the rol- of f l u i d  in O i ? e U h t l O R ,  In tha p . r l t O n m a 1  a a v l t y  81 rreitom 
or p l s u r e l  sFbcc ss t n  tffuaion, t he  t o t e l  body stores, a ~ d  the amount i n  
t he  fluid apecer can b r  o e t e n l n e d  snd thr, r8ts of turnover In a e c i t l c  f l u i d  
am rcasured by pesas-e a c r c s s  t h e  Per i toneal  eembranr oompamd dth the rat. 
i n  t 5e  body s e e  whole. 

Soma i d e a  of re-absorpt ive power In tho porltoneum or l t r  1jmpDltIer 
could be obtained by revermjnr t h e  experiment, placing labe led  mtrrialr ia 
the  d s e i t i c  f l u i d  and t r e c i n p  t h e i r  tppekrsnce l n  the blood, urlne,  4r.d f e c e s ,  
o t c .  The oaly f a c t o r  which omnot  bo roadtly oont ro l led  or meerorod t o  the 
h y d r a s t b t i c  venous ?ortcll ;ressure w h i c h  woulc probsblg ramtin f a i r l y  constant 
ovor 8 period of mek8 a d  be 8f fea t sd  l i t t l e  by & l t O ~ * l O a 8  In ion o? pro- 
t e i n  c sn ten t  of the  blood. 

S w h  en 8pproaOh w i l l  C ~ m P l O l r n t  rttdio8 on tha parr+.bll5t~ of m ~ -  
5rc;ncs i n  ?n?ec t i sn  ; i l t l e  1). t h e  !mportance of  phcsphollplde t u r n c v e r  in 
t h r  l i v e r  (Title 11). the t o x i o l t y  of 88 n l a t e d  to d l o t  ( T i t 1 0  XII), 
r e f l e c t e d  in the Ion exehrnga i n  the skeleton and rbte of absorpt ion from 
t h e  l n t e s t l n e  w i t h  a l k a l o r i c  anc! ac ldo r i c  dletr .  

Durinp the  p 6 s t  three pears  the  prcrposed i n r t e t l g a t o r s  have been 
c a r r y i w  o u t  8 rpnebrch prorram on the inf luence of 1 iyc ; t ro t Ic  mater ia ls  in 
the t reatment  of l i v e r  dlsoaoem. 
t p r t s  c.  l i v e r  f;r.ctlon, t k e  t l s t f . l z (* !c  e.yesr;nce cf trie i i v e r  b s  ce terminec  
by needle  biopsy  snd t he  r a t e  Of ~ h i j e ~ h c l l ~ i ~ e  turncver  u a i n p  F32 e o  en 
ina i ca t o  r . 

T h l s  study b o  aor re l a t ed  o l i n l a a l  f indings,  
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The results to d&te  heve been f r u i t f u l  end b v e  ceeonatrs ted  a 
d i s t i n c t  s n d  accurate  c o r r e l s t l o n  o f  the f i n d i n f s  with the h i s t o l o ~ i c  
pioture of the l i v e r  and i n d i m t o  in which ina t ane r r  t he  a d r h i s t r a t i o n  of 
l i p o t r o p i c  f8c to r s  are cf .ah.. These f ind ings  have been of use PI aa 
l m e d i s t o  guldo t o  therapy and f o r  8n e r t l a s t e  of t h e  u l t l m s t e  prognoels. 

Th. p r r s r t c e  of arcit08 bar been found t o  be of d l r t l n e t  p rognor t io  
lmportnnce. If, and when, t h e  f e c t o r r  lnf lunncing the development of a s c i t r r  
in mob patient.  aan be detormlnad a more d o f i n i t l v e  general  plan of t r ea t -  
n n t  should be a t a l l a b l e .  c 

Tho #ogres of the pathologic  process and oxtent  of rortolir rbme 
w i l l  bo dotermined by phje lee l  examfnation by e t  l e a e t  two competent ob+rrrerr, 
and l l v e r  aopiret ion biopsies .  The ex ten t  of phpeioloRic defec t  rill be de- 
termined by l i v e r  function t e e t e  such as  bromsu?falein r e t en t ion ,  h lppur io  
ao id  exc re t lon ,  prothrombin t h e ,  es t imat ion  of t o t a l  serm proteins, 
elbunin and g l o b u l l n  fract!on?, ee:ht=l!n f loccu le t lon ,  thymol turS!.l!tp clnd 
~ : k h : i n e  ghos;he%cse. In ebd i t ion ,  routine s t a l p  of  the b l o a d  Inciddizg 
determination of hemoglobin conten t ,  red and white c e l l  count#,  d i f f e r e n t i a l  
taunts, 6nd u r i n c  1 y q l s  vi11 be Ferforned. 

Volume ana tarnover o f  sodium-24 and j c t i s s l u m - 4 2  vi11 be s t a ? i e d  
by t h e  in j ec t ion  of not more t h t n  two microcuries  of ;la24 p e r  ki logr ,  
boar weight !not t r ,  be repeated within three 88.b) a d  do tominh t ion  of 
r e d l o a c t i v i t y  ana t o t a l  rodlur content .  Tho rad!osodium d!llJtion end "radio- 
.odium apace" will 3e ce1c*~llsteb from blood, bso i t io ,  bnd p l e d r & l  f l u i d  am 
well 88 excretion by ur ine  mnplos. Membrane cwnmeablllty and p r o t e i n  
s t l l d l e s  w i l l  be done u t i l i z l w  the turnover of iodine 11131) l abe lod  human 
serum e l h m i n  iAbbott;, by t h e  intravenous 1nJect:sn of human serum con- 
ta in ine  2G t o  30 microcurie8 of I l b a ,  and t h e  resul t8  ured t o  c a l a u l a t c  t he  
r o l e  of protaln i n  t h s  o r i z i n  of bltered aembrane permeability bnd f l u i d  
...tmtasation. This i n  to be done approximately one m e t  a f t e r  mdlosodlum 
s t u d l e r .  S a m p l e s  of blood serum and f l u i d  r i l l  be taker! a t  15 and 30 mlnute,. 
one hour,  3, 5 ,  E ,  12, end 24 hour  i n t e r v a l s  t o  eatabl irh  a curve for tbr 
turnover s tudies .  budloactl t l ty and t o t a l  proteln content nu well 8s albumin 
Enc Elobulin  ill be determined. from this it ma3 t e  possible t o  de te r rnhe  
tbe wlw of protoin6 i n  a l b r l n g  omnotic proz~murr and t he  r a t a  of dfffuslon 
and metabolism. 

of  

Flesae volume and bsCit1C f l u i d  m y  a l s o  be cn lcu l s t ed .  

Yonltoring end c o u n t l w  equipment Is a l resdy  rve l l ab le  in t he  preeent  
1cbarFtor ies .  Certein eou imen t  f o r  chernlcel p rocecures  is a v b i l 6 S l e .  

H o s p l t e l l ~ t i o n  ai p a t l e n t s  w i l l  be made svai lable  .by t h e  Bowman Gray 
Lchocl ;f . ledicine ar!, the  North i h r o l i n e  5aFt:st %oapit&l .  

\ - I  I 2 2 4 b  
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A house offioer aan be -do rrallable part the. 

NbPDS FOR 1951-X952 

1. 
will be neodod . Petsonnol: A f u l l  time ieehnlclan who ha8 not j o t  born soleetad 

P. Equipmat: 
photontor will be aecassary. 

&-UBO o t  t!!e nature of t h e  88Ud7 Colemn Speotro- 

and 
the  

3. SUpplieB: Glrrrware, ChtmiCal8, radiomotire BOdiU., potatSi~m, 
Il3l albumin and globulin. 
r h i p w n t  of K42 and 1ls1 with tbe wwk belly 08rrIOd oat undo? Tltlr  I. 

I t  is intended whrrrrar pommibl. to #hare 

Zorevar, the volune of petients mag exceed t h e  p r e s e c t  est lse . tea end increase 
reqsirements ln t n i s  category, es~ecislly for Pis24 which Tltlr I 1s already 
sher inp  for other studies. 
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2. PFiuFGSPC i3UCGL.T - July 1, 1951 t o  June 30, 1952 

a.  Tho B m n  Gray School of Yedicim of Pako rorert College m l l l  
furnlmh 18 its contribution t o  the proloct the f o l l o w i n g :  

(2) Laboratory apace, r e c r e t e r t a l  he lp  end other servlooa.  

?he Commission 18 hquerted t o  furnlsb:  
- 

b. 

i 

Full tlw teahnloal help .................. 52400.00 
Zlactronic engineer, part time, 

maintenance of equipment ................ 25G.OG 
$2,65C .OO 

( 3 )  h p p l t e s  

‘I-eiqer tubes e n d  p r t o  ..................... 
b d f o  b 6nd A ,  sir transDortst ion,  

I1?l a l b u l i n  snd rlobulln,  30 shipments 

200.00 

12 e h l m e n t s  at i50 .00  .................. 600.00 

a t  $lC.OO ............................... 300.CO 

Chsmicals ~ r . 2  s o l v e n t s  .................... .J~L,.OC 
G l k S S W 6 r e  ................................. 5oOeob 

C - P  

* 2,100.00 

( ! j  ?rRvtl ................................... 252  .GO 

1 
T3TPL ............. 5,6CC,OO 


