
. Projec t  T i t l e :  Potassium Transport i n  the 2. Date: 
Hecrt of the  Dog JUNE 1955 

. Budget Activity 4 .  Budget Item 5 .  Contrac tor ' s  6 .  Method and Time of Reporting 
No: 6320-10 No : No: Ppogress: Quar t e r ly  and 

' SpecPal Reports 

4 0 0  1 9 3 :  

+ 

' 

13. Related Projects! I 
I 

6320 - 8 -- In  - v i t r o  uptako nnd disnpponrnnco of r id ionc t ivo  xonin by dDg 
tissues 

Mxmurernent of orgnn blood flow by e x t e r n a l  counting 

Accurocy of a rndiopitnssium d i l u t i o n  technique f?r the  masure- 
mont of card iac  output. 

Efftrcts of boron on the hunan myocclrdiun as r e f l e c t e d  in tho 
electxoonrdiogrm. 

I 
0 

1 

6320 - 9 

6320 - ll * 

I 

6320 - 34 . I 
I -- .. 
I 

i 14. Acc3mplishments - F. Y. 1954: 

I N g t  s t a r t o d  . 

7. Contractor: Associated Univers i t ies ,  Inc. 
Brookhaven National Laboratory 

L5. Expeoted Resul t s  - F. Y. 1955: 

. .  Projoct begun and comploted. 

.I 

8. \forking Location 9. Contract Nr . 1 
Upton, New York AT-30-2-GEh'-L I 

* - 1  

I 
I Tho k ino t i c s  of potassium t r cns fe r  in the  l o f t  vQntr io l6  of t he  i n t a c t  dog 

H. L. Conn, Jr. nnd J. S. Robortson I 
Ln, J. physiol. I n  p o s s ,  n f t e r  presenta t ion  bafc.ro An. S o .  f o r  C l h .  I 

Aose?rch, Doc. 1954 I 
. .  1 

I 

10. Person i n  Charge: 
H. L. Conn 

BOX No 
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11. S t a r t i i g  Date: I 

1 

- I  



-. 

. Pro jec t  T i t l e :  Potassium Transport i n  t h e  2. Date: 
Hecrt of the  Dsg JUNE 1955 

I. Budget Act iv i ty  4, Budget Item 5 .  Contractor’s 6.  Method and Time of Roporting 
No : No : Progress: Quar t e r ly  nnd No: 6320-10 

‘ SpecPal Reports 

PROPQSAL A N D  AUTHORIZATION 
FOR RESEARCH OR DEVEUPbENT 

- 

4 0 0  I 4 3 3  

., 
7. Contrfctor:  Associated Univers i t ies ,  Inc. 8. \lorking Location 9. Contract Nr. I 

Brookhaven National Laboratory Upton, New York AT-30-2LGEh’-1 I I 
10, Person i n  Charge: ll. Star t i r ig  Date: I 

. _I 

H. L. Conn I 

-I  

I 12, Purpose and Need: 
The purpose is t o  evc lua ta  t h e  r a t a  cons tan ts  and rates of t r a n s f e r  of 
potnssium betweLn plcsno and i n t e r s t i t i a l  oonpartmonts nnd between the 
i n t c r s t i t i n l  cnd i n t r c c e l l u l n r  oompartmonts of tho  living dog hoart .  

I 

, 

“ I  
9 

I 
Potassium-42 usod ns tracor.  I 

L3, Related Pro jec ts :  I 

1.“ 

I 
6320 - 8 -h vitro uptako nnd disappomanco of rad ioac t ive  xonon by dsg I 

t i s s u e s  

Mnsurement of orgnn blood flow by ex te rna l  counting 

Accuracy of a radiopotassium d i l u t i o n  technique f o r  t he  neasure- 
mont of card iac  output. 

Effects of boron on the hunan m y o c x d i m  as r e f l e c t e d  i n  tho 
e l cc t roonrd iopan ,  

, 
I 

6320 - 9 

63x1 - ll 
0 

6320 - 34 , I 
1 
I 

I 

.. 
I 
I 

14. Acc~mplishments - F. Y. 19541 

N g t  e t a r t o d  
~ 

15. Expeoted Rosults - F. Y. 1955: 

P r O j O C t  bOgUn and COwlQted. 

Tho khnotiae of potassium transfor in the l c f t w n t r i o l s  o f  the l n t a o t  dog 
H. L. COM, Jr. and J. S. Robortson 
Ia. J. f iy s io l .  In  p o s s ,  d t o r  presenta t ion  befsso  An. 9oo. f o r  c lh .  

iiesemch, Doc. 1954 

I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 



4 0 0  193;  

1957 ' 

boject  .- Titlet Potassium Transport in the Heart of the Dog (6320-10) 
.V. Opernting Costs 

3 

Total Costs $13,000 - - 

Actual Es t iwted  Estimated Estimated 
1954 1955 19% 1957 - 

Prorated by sc i ent i f i c  e f f o r t .  
I 

* I  
.- 

---I--.._--- ____-. 
18. Cost of Plant and Equiprncnt Directly Required 

(Financed i n  P & E Proeram - shown here for  information only) 

Actual Estimated Estiuated Estima$ecj 
1954 1955 19 56 1957 

-. (A )  Construction 

(B) Equipment 

19. Direct Man Power 195r,, LBZL 
No. of Man Years 
Sc ient i s t s  & EnRineers 
Other 

.. . 

.3 

.9 
. .  

Total 1.2 

. .  
.. I ., .. , .. . .. 

ttOtherlt man-years prorated by sc i ent i f i c  e f for t .  

1955 

. . .... 

- 
- 

. .  

I 

BOX No 

FOLOEA 
. .  . .  
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PROPOSAL Aim ,2UTHOnIZATION 
FOR RESEhRCII DEVELOP; EWT 

1. Pro jec t  and T i t l e :  Accuracy of a i ind i3potass im 
D i l u t i m  Tochniquo for the MGasurenent of 
Cnrdiac Output 

--- 

4 0 0  I 9 3 5  

! 
2.  Date: 

JUNE 1955 

3 .  Buclgct Act iv i ty  
li O: 6320-11 

4. Budget Item 5. Cont rac tor ' s  6, Method and Time of ReportiGi 
No: NO: Progress: Quarterly and 

-- Spec ia l  Repar'i:, 

7. Contractor:  Associated Univers i t ies ,  Inc. 
Broolchnven National Lohoratory 

I ' 1  - 
12. Purpose and !dt.od: 

8. Working Location 9. Contract No: 
Upton, New York AT-30-24EK-1i> 

1 
I 
I 

- -. .I 

Tho purposo was t o  provido a more accurnte nothod f o r  the  monsuremont of 
o a r d i m  output d for  thc c v a l u n t l m  of i n t c n v a s c u l z  shunts with animnl 
and huncn inves t iga t ions .  I 

i 13. Relatod Pro jccts : 

10. Person i n  Charge: 
H .  L. Conn 

6320 - 10 
6320 - 34 

Potnssiun t ranspcut  i n  the  honr t  of tho  dog 

Effec t s  of boron on the hunnn nyocardiun no ro f l cc tod  In  t he  
o l ec t roca rd iopcn  

14. kcconplishments - F. Y. 1954: 

11. S t a r t i n g  Date: i 
I 
! 

Not begun 
---.. . 

15. Ekpocted Resul t s  - F. Y. 1955: 

Study bogun nnd conplotor1 

Accurncy of a radiopotessium d i l u t i m  (Stowart p i n c i p l o )  m t h d  f o r  the  
nor.suremont of cnrdioc output, 
H. L. Conn, Jr, 
S. Appl. Physiol. In  press 

BOX No 

FOLDER 

- - 
OFFICIAL B E  ONLY Pngo 6000-66 



Project Ti t le :  Connective Tissue Proteins (6320-17) 
. - 
I 17. Oucratine Costs Actual Estimutcd Estimated Estimated 
! 

I . .  
1955 1956 1957 

I a%... , 

' .  $33,000 ' qS35,COO $3 9,000 
.. . 

Total Cost 

. *  
. .  . .  

Prorated by s c i e n t i f i c .  e f f o r d b a s e d  on F. Y.'l%6 aniilysjis '(F. Y. 1954 ' 
dotai l s  not available) 

-_-. --_--_----- 
18. Cost of Plant & Equipment Directly Rcquired 

(Finnncod i n  P & E ProCrom - shown here for information only). 

Actual Estinntea Est im ted Estimuted 
2e5L 1955- - 1 9 5 6  --- 1957 - ~ 

(A) Construction 

(B) Equipment 

No. of Man Years 
Scientiots  & Engineers 
Other 

;75 a5 1.0 
2 e 2 5  2.35 2.6 - - - 

'ItOtherf' man-years prorated by sc ient i f ic  e f fort  (F.Y .1956 analysis) 
( F ,  Y. 1954 dotui ls  not available. 

. - _  .------- - 
I 20. Comments 

BOX N O  

FOLDER 

~ .._.__....-- -.- --------- 
OFFICIAL USE 0N.X 



PROPOSAL AND AUTH0; I IZATI~I  
FOR RESEARCII OR DEVEMPbmT 

3 .  Budget Act ivi ty  4 .  Budgot Item 5. Cont rac to r f s  
No: 6320-12 IJO : No : 

1. Pro jec t  T i t l e :  . 
Propmation of Lnbaled Protoins 

6. liethcd and'Tine of Ileporting 
Progress: Quar te r ly  8rad 

Specia l  Report3 - -  

kEC-189 

2. Date: 
JUNE 1955 

- 

7. Contractor: Associated Univers i t ies ,  Inc. 
Broolchnvcn National Laboratory 

8. Ilorlting Location 9. Contract  11:): 
Upton, New York tZT-30-2-CU:-1!. -- - 

11. S t a r t i n g  Date: I 
W .  L. Hmehos 

- 
12.  Purposo and Need: 

For c l i n c i a l  s tud ie s  thoro is an incransing neod 3f l a b o l d  yrJ to?ns.  
prynwcl t 2  study-both b iQloglca1  labol ing  m d  chenicnl l n h . L , i g .  
oxpocbd t h a t  thcso  s tudios  w i l l  ais!, provido i n f o r m t i o n  rdt ic ive t o  protoir .  
synthosis  f r o n  t i s s u o  s l i c o ,  organ porfusion nnd tissw c&l?me techqiqucs, 

I t  is 
It is 

- .-- -..- . 
13. Rolatod Projoota:  

6320 - 6 Tho uso of radionot ivoly lcbolod p r o t o h  t o  s tudy ce r t a in  
physiologicnl aspects  of body wntor d i s t r i b u t l m  and tho o f f e c t s  
of thy-roid hormono on t h i s  d i s t r i b u t i o n  I 

6320 - 7 Dis t r ibu t ion  of rad iooc t ivoly  lnbelod albumin nnd i t s  k ino t i c s  
i n  uyxodonn and euthyroidism 

Tim ure of shor t  l i ved  radioisotopes as tracers i n  the  s tudy  of 
n n m a i  nnd abnorndl physiology both i n  nnn ,and rulimdLs. 

6320 - 3 

6320 - 5 Localization *of r d i o l o g i c d  o f f a c t s  t o  c o l l d a r  dincnsions 

6320 - 17 COllnGCt~VQ t i s sue  W o t e h S  

6320 - 18 Studios on Rlycoproteins I 

6320 - 19 Tho devolopnent of new mshhods f a r  tho s tudy of cmbon-ll, 
lnbelcd con?oundn 

The s txuc turo  of hemoglobin 6320 - 21 
.- . 

?-40 ~~CCo~liShClOAk3 - F. Y. 1954: 
I 

Not s t n r t a d  

15. B p o c h d  nosu l t s  - F. Y. 1955; 

Planning cnd ln l t , i a t im of projeo t  in l a a t  quartor of thie yome 

16. Anticipotad Problems - F. Y. 1956 & F. Y. 1957: 

F. Y. 1956: 

F. Y. 1957: C m t i n u h g  

hc t ive  p m s e c u t h n  of pro joc t  



. .  

400 I 9 3 8  

Projec t  T i t l e ;  Preparat ion of L a b l e d  Proteins  (632042) - - -- .-.--- ~ -~ 
17. Operatlnp Coste Actual Estimated Estimated Estimated 

1954 1955 19% 1957 

. *  

Tota l  Costs $13,000 $42, do0 $39,0oo 

Prorated by s c i e n t i f i c  e f f o r t  based on F.Y. 1956 analys is  
(F. Y. 1954 d e t a i l s  n o t  avai lab le)  

.- -.- - ..-- - - - . - - --- ----- 
1P. Cost of Plant  and Equipment Di rec t ly  Required 

(Financed I n  P & E Program - shown here for information only) 
! 
I 

( A )  Construction I 
F 

Actual Estimated Estimated Es t imaw: '  ' 

2 2 L  1955 1956 

1957.-- B - L 

(B) Equipment 

No. of Man Years 
S c i e n t i s t s  & Engineers 
Other 

Total  

.3 1.0 

.9 2.9 . 
1.0 
2.6 

"Othsrtl man-years prorated by s c i e n t i f i c  e f f o r t  (F.Y. 1956 analys is )  
(Fey. 1954 d e t a i l s  not  ava i lab le)  

...... .. . -  . 

20. Comments 

BOX No 

FOLDER 

. - .  
OFFICIAL USE ONLY 



PROPOSAL NID AUTHORIZATION 
FOR RESEARCH OR D3JCLOP:IEtlT 

3 .  Budget Ac t iv i ty  ,$, Burlp;et Item 5. Contrac tor ‘s  
NO: 6320-13 No: No: 

6. lfethcd and Time ofHepmtTn2 
P r o p e s s :  Quar t e r ly  and 

Spec ia l  Reparts 

_ -  

0 

I 

12. Purpose and N o d :  

.- --.-_ ~. 
7. Contractor:  Associated Univers i t ies ,  Inc .  8. llorking Location 9 .  Contract No: 

Brookhaven National Laboratory Upton, New York AT-30-24EN-16 

10. Porson i n  Charge: 

G. C .  Cotzios 

11. S t a r t i n g  Date: 

Fur thor  knowladgo l e  nocossnry of the mochaniams by which mnngnneso i s  nndo 
avai lab lo  t? tho s y s t o m  i n  which i t  is G o d  and tho meohanisms and pathways 
of cxcrotion - I 

I 

I 

I 
--- -. - 

13. Ralatod Projects: i 

I 
! 

6310 - 3 Thorc.pautic use of fij6 i n  carcinoma of tho  l i M r  and pcncroas 
and I n  n o t n s t n t i c  ca rc inmn  of the l i v e r  

Applicntion of tracer theory t o  analysis of tho  k i n e t i c s  of 
e loc t ro ly tos  in physiologic31 system 

‘Ihe uso of s h o r t  l i v e d  rcd io iso topes  as tracers i n  the study of 

! 

! 6320 - 1 

6320 - 3 

6320 - 5 Localization of radiological e f f e c t s  to c O l ~ . U h x  dimen3ion.s. 

i 
normdl nnd abnormal p h y s i o l o ~  both in n ~ l n  nnd ~ i m r h a  1 

! 

--,-. 
.., 
1.33 Expected Rasults - P. Y. 1555; 

Pro joc t  is aotivo nnd xoloe of various eubstanoee i n  tho body oapable of 
fo rn ing  complox Ians w i t h  m g a n e a e  me being elucidated. 
tour rds  formation of bi le  and plasm cJmplex nongcnosa ions haa boen obtalnnd. 
Studios of‘ bilinry excrotion i n  h u m s  aro in propesa. 

kvldonon pointing 

16, h n t i c i p a b d  Problons - F. Y. 1956 & F. Y. 1957: 

Continuing 

400 I 9 3 9  
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I t r  r l L i ~  L . ~ ,  (j U.W I ~ L J C L ~ ~ G J L L I I I L L -  U I  I L L U A U  .IC. - -- - Pro jec t  Title:Xenon by uog Tissua. (6320-8) 
17. Operating Costs . Actual Estimated Estimated E s t i m t e d  

1955 1956 1957 19% 

Tota l  Casts $18,000 $17,W - 

Prorated by s c i e n t i f i c  e f f o r t  based on F.Y. 1956 annlys ie  (Fey- 1954 ' 
d o t a i l s  not ava i l ab le )  

- - - 
16, Cost of P l u n t  and Equipment F i r e c t l y  Required . -  

- ~ 22% 2 2 5 5  -1956 

(Finnnced i n  P & E Program - shown here f o r  information only) 

Actual Estimated Estimated Es t ima tec  
1957 

( A )  Construction 

(B) Equiprpent 

NO. of ~ m ' ~ e a r e  
S c i e n t i s t s  & Engineers 
Other 

.4 .L 
1.2 1.2 

20, Comment6 

. .  . .  . 



I PR OPOSR L AND AUTHGXIZATION 
FCR RBEM1CH OR DEVELOPIENT 

I I ,AEC-M9 

Group I 
3. Budget Ac t iv i ty  4 .  Budget Item 5 .  Contrac tor ' s  6. Method and Time of Heporting 

No: NO: Progress: Quar t e r ly  and 
Spec ia l  Reports No : 6320-11, 

7. Contractor: Associated Unlvors i t ies ,  Inc. 8 ,  Working Location 9. Contract No: 
Brookhaven Notional Laboratory Upton, New York AT-30-2-GEN-16 

10. Person i n  Charge: 11. S t a r t i n g  Date: 

C.  J. Shellabnrgor 

_ -  

The Af f in i ty  of Thyroid 2. Date: I JUNE 1955 1. Pro jec t  Ti t le :  
Tissuo f 3r El.ononCs of tho Seventh Poriodia 

- ~- - 

15. Expoc t~~d  Resul t s  - F. Y. 1955: 

A oonporissn of t hy rz idn l  n c c u n u l a t i ~ n  of rhoniun-188 and iadS,?o-7-31 ha3 h.r. 
n d a  on r a t s ,  both with nnd w i t h u t  mtithyroid coapomds. Itt:s1>.iJn-l%! 53 
ooncontratod t o  n l oeso r  dogroo than iodino-131 I 

I 

e.- -..e - ...., 
is. Antioipntad Problems - F. Y. 1956 & F. Y. 19571 t 

I Continuing os au i tnb le  isotopos bcomo nvnilablo. 

! 

I 

BOX No 

FOLDER 
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4001 9 4 2  

Inves t iga t ion  of t h e  Pasic Physiology of Manganese 
Pro jec t  Ti t le :  Using i t s  Radioactive 1 9 0 t O p 3 3  (6320-13) 

17. 3perotine Costs Actual E s t i w t e d  Estimated E s t i w t o d  
__I-.---- ----. .- -------.-- 

.lqsL 1955 1956 1957 

Total  Costs $33,000 $31,000 $30,000 

Prorated by s c i e n t i f i c  e f f o r t  based on F.Y. 1956 a n a l y s i s  
(F.Y. 1954 d e t a i l s  not ava i lab le)  

-.-- - .- -. _ -  ....- _._ .--.-_-.-....._ _ _ _ _ _ _ _ _ . _ _ _ _ - - - - .  
18. Cost of Plant  and Equipment Direc t ly  Required 

(Financed i n  P & E Prop-om - shown here f o r  information only) 

Actual Estimated E s t i m  ted  E s t i m t ; .  
1954- 1955 1956 195? 

- - 
' (A) Construction 

(El) Equinment 

19. Joy' I Direct Man Power -.-.. " I 

No. of Man Years 
S c i e n t i s t s  & Enpineers 
Other 

Total 

.75 .,:j 
1,?5 

.75 
2.25 2.25 

"Otherll mor.-:res-c grorated by s c i e n t i f i c  efr'ort (F .Y. 1956 analysis) 
(F.Yc 1954 d 6 t a i l s  n o t  ava i lab le)  

OFFICIAL USE ONLY 



Haditltion S e n s i t i v i t y  of 
1. Pro jec t  T i t l e :  Di f fe ren t  S t r a ins  of D .  Pneumoniae (6320-27) 

.7. Operating Costs 

Tota l  Cost 

Actuel Estimated Estimated Estimated 
19% 1955 ' ' 1956 1957 

$ 5,000 $ 5,000 $ 10,000 

Prorated by S c i e n t i f i c  e f f o r t  based on F.Y. 1956 ana lys i s  (F. Y. 19.54 d e t a i l s  
not ava i l ab le ) .  - . .  

~~ 

t8. Cost of P l an t  & Equipment Di rec t ly  Required 
(Financed i n  Y & E program - shown here  f o r  information only) 

Actual Estimated Estimated Estimated 
195L 1955 1956 1957 ._ 

. .  

(A)  Construction 

(B) Equipment 

22541955 1956 1957 19. Direc t  Man Power 

No. Of Hen Years 
S c i e n t i s t s  & Engineers .1 .1 e25 

.75 Other .3 .3 

Tota l  4 *4 1.0 

- - -  

"Other" man-years prorated by s c i e n t i f i c  e f f o r t  (F. Y. 1956 ana lys is )  
(F. Y. 1954 d e t a i l s  not ava i lab le) .  

BOX No 

- 
OFFICIAL USE ONLY 
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PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEWLOPMENT 

I .  Budget Act ivi ty  4 ,  Budget Item 5 .  ContractorIs 6. Method and Time of Reporting 
NO. 6320 - 15 No. No. Progress1 Quarterly and 

Special  Reports 

', Contractor: Associated Univers i t ies ,  Inc. 8. Working Location: 9. Contrnct No. 
Brookhaven National Laboratory Upton, Neu York JIT-30-2-GEN-16 

. k o j e c t  T i t l e :  
Treatment of Thyrotoxicosis with I1jl and 
Polycythemia Vera with P32. 

.O. Person i n  Charge: 
L. K. Dahl 

2. Date: 

June 1955 

I 

.2. Purpose and Need: 

Suf f i c i en t  pa t ien t8  with thyrotoxicoeie  are admitted each year  t o  provide 
necessary t ra ining-experience for jun ior  e tn f f  members i n  t r e a t i n g  t h i s  
dieoase, including follow-up. 
with polycythemia vera  f o r  P32 therapy. 

Similar  admissions are made of pa t i en t s  

L3. Related Projects :  

6310 - 2 Treatment of motas ta t ic  thyro id  carcinoma with 1131, 

6120 - 4 Predict ion of  hematopoietic e f f e c t s  o f  l a r g e  doses of  
i n t e r n a l l y  administered rad ioac t ive  i so topes  from initial 
t r a c e r  dose s tudies .  

14, Accomplishments - F. Y, 1954: 

11. S t a r t i n g  Date: 

~~~~ ~~ 

15.  Expected Results - F. Y. 1955: 

Continuing. 

Nine pa t i en t s  admitted f o r  therapy. 

n 16. Anticipated Problems - F. Y. 1956 and F. Y. 1957: 

Cont i m i n g .  

BOX No. 

FOLDER 
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1. Projec t  Ti t le :  The Effec ts  o f  Radiation upon 
Enzyme Systems i n  Vitro and i n  Vivo, Both i n  

--- Tissue Samples and In t ac t  Animals. 

The bas ic  physiological  proceases of t h e  body are car r ied  out by enzyme 
systems. 
r ad ia t ion  e f f ec t s ,  one mny gather information regarding poss ib le  mechanisms 
u h e r a y  r ad ia t ion  a f f e c t s  b io logica l  systems. 
developnent of sources of su i t ab le  enzymes and t h e i r  p r i f i c a t i o n  8 0  well as 
methods for studying enzyme ac t ion  under chosen condi t ions.  

As t he  component8 of t hese  systems can be pu r i f i ed  and s tudied f o r  

k c h  s tudy is necessary f o r  t h e  

2 .  Date: 
JUNE 1955 

.3. Related Pro jec ts t  

6120 - 1 

6120 - 2 
Effec t s  of r ad ia t ion  on h i s to log ica l  s t ruc tu re .  

The e f f e c t s  of r ad ia t ion  upon collagen and collagenous tissues a s  
revealed by chemical s tud ies .  

Ef fec ts  of r ad ia t ion  upon Immune mechanisms. 

I n  v i t r o  r ad ia t ion  e f f e c t s  on coenzyme l i v e r  concentrations 
following neutron exposures of i n t a c t  animals. 

Local izat ion of r ad io log ica l  e f f e c t s  t o  c e l l u l a r  dimensions. 

Connective t i s s u e  proteins .  

Desoxyrihonucleic f c id  and its r o l e  with t h e  pneumococcus. 

The e f f e c t  of gamma i r r a d i a t i o n  on D. pneumoniae. 

6120 - 3 
6120 - 5 
6320 - 5 

6320 - 17 
6320 - 23 
6320 - 33 

14. Accomplishments - F. Y. 19541 

3 .  Buc'Get Act ivi ty  L. Budget Item 5 .  Contrac tor l s  6 ,  Method and 'rime of Keparting- 
lie: 6320 - 16 NO: 110: Progress: Quarterly and 

Special  Reparts 

7. Contractor: Associated Univers i t ies ,  Inc. 3.  Working Location 9 ,  Contract No: 
Brookhavcn National Loborator Upton, Now York AT-30-2-CEN-16 

- . - ~  ---_________ -- 
10. Ycrson i n  Chargc: 11. S t a r t i n g  Date: 

C. C. Cotzias 

Soluhle monomine oxidase was prepred f o r  t h e  first time. 
previously believed inseparable  from ce r t a in  o ther  cel l  conet i tuents ,  has  
been found t o  be released from c e l l a  by long chain 
poss ih le  a s tudy in which t h i s  enzyme eyatem can be 
as r e l a t e s  t o  radiation.damage both within o&&a 
i n  solut ion,  

Thie enzyme, 

* 

15. Expected Resul ts  - F. Y. 19553 BOX NO 

FOLOER 
Preparat ion of soluble  monoamine oxidase. 
C. C. Cotsiaa, I. S e r l i n  and J. J. Greenough 
Science 120, LU (1954). 

A new and s impl i f ied ,  flexible method for assay of chol ines te rase  was 
developed. 

(Seo cont inuat ion shee t ,  ) 
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. .  
The Af f in i ty  of Thyroid Tissue f o r  Elements 
of Tho Seventh Periodic Croup (6320-U) 

17. Operatine Costs Actual Estimated Estimated Estimated 
1954 1955 1956 1957 

I 

To t a l  Costa $13,000 $12,000 $12,000 ' 
! 

Prorated by p c i e n t i f i c  e f f o r t  based on F.Y. 1956 ana lys i s  
(F. Y ,  1954 d e t a i l s  not ava i lab le)  

! 
I 
[ 

- J 
18. Cost of Plant and Equipment Di rec t ly  Requirod 

(Financed i n  P & E Pro[rrom - Ghorrn here for i n f o r m t i o n  only) . 
I 

Actual Estimated Estimated E s t i r r a t r i  
& 1955 1956 1957 

(A) Construction a 

I 

1 

! (E) Equipment 

19. 2254 1955 Dircc t  Man Power J2iL 1957 

No. of Man Years 
S c i e n t i e t s  & E n ~ i n e e r e  .3 .3 .3 
Other .9 .9 .9 

1.2 1.2 1.2 T o t a l  . .  

r . . .  
I .A '.I : . . .  . .  

. . I .  . .. , . .  
. .  . 

"Otherff man-years prorated by s c i e n t i f i c  e f f o r t  (F.Y. 1956 ana lys i s )  
(F. Y. 1954 d e t a i l s  not ava i lab le  

BOX No 

FOLDER 

3 - w  



_ -  

Project  T i t l e :  The Effec ts  of Radiation upon b y m e  Systems i n  V i t r o  and i n  Vivo, 
Ebth i n  Tissue Samples and In t ac t  Animds.  (Continued) 

'15. Expected Result6 - F. Y. 1955 (Continued) I 
Microdiffusion of a c e t i c  ac id  a s  an assay f o r  ace ty lchol inos te rase .  1 
I. S e r l i n  and G. C. Coteias 

I J .  Biol. Chem. I n  press .  I 
Considerable confusion and controversy has elristed in t h e  f i e l d  of amine 
metabolism, in p a r t  caused by di f fe rences  in amine oxidase methodology. 
present study developed new methods t o  measure both oxygen consumption and 
amonia evolut ion during oxidat ive deamination of one system. 
study using new methods developed has shown t h a t  t h e r e  i s  no necessary 
co r re l a t ion  between oxygon consumption and ammonia production during oxidat ion.  
Conditions were discovered nhich can e f f e c t  e i t h e r  one of t h e  measurements. It 
was concludod t h a t  a coupled oxidat ion probably takes  place during the  
deamination. 

Acetyl chol inestornse shows two kind8 of i nac t iva t ion  by rad ia t ion .  m a m a  
chol inesteraso ehowa a s ingle  first order  reac t ion  of inac t iva t ion ,  while 
hra in  and nerve ooetylchol inesteraae show a two-phase inac t iva t ion .  Findings 
t o  d a t s  suggest &is enzyme not t o  be implicated per  se i n  r ad ia t ion  disease.  
This  i s  being t e s t ed  fu r the r  i n  l i v i n g  animals. 

The 

The present  

16. Anticipated Problems - F, Y. 1956 and F. Y. 1957: 

E f fec t s  of i r r a d i a t i o n  on monoamine oxidas*. 
hove made poss ib le  a study of the  e f f e c t s  of r ad ia t ion  on t h i s  enzyme system 
while s t i l l  locatod v i t h i n  i t s  n a t u r a l  carrier. 
wi th in  and without t h e  c e l l u l a r  p a r t i c l e s  suggests  t h i s  t o  be assoc ia ted  with 
marked d i f fe rencos  i n  eens i t i v i ty .  

The r e l a t ionsh ip  between ac t iva t ion- inhib i t ion  of enzymee ond t h e i r  
s u s c e p t i b i l i t y  t o  gamma rays. 

The procedures previously l i s t e d  

Radiation of monoamine oxidase 
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1. Projoct Titlei 2. Date: 
CoMoCtiVe Tissue  Proteins . . .. . JUNE 1955 i 

~ 

13. Related Projects: 

6320 - 12 Preparation o f  labe led  proteins.  

6l20 - 2 The e f f e c t s  of r ad ia t ion  upon collagen and collagenous 
t i s s u e s  as revealed by chemical s tud ias .  

6320 - 19 The developaent of new methode for t h o  study of carbon-1.4 
labe led  compounds. 

14.. Accomplishments - F. Y.  1954: 

The f ind ing  of hydroxylysine i n  hydrolyeates of co l lagen  does not completely 
answer t h e  ques t ion  o f  t h e  s t n t o  o f  hydroxylysine i n  collagen. 
by t h i s  amino ac id  i n  s t ruc tu re  of collagen may be uniquo s ince  t h i s  p ro te in  
I s  cheractorized by presence of hydroxylysine. 

Following treatment of g e l a t i n  with fluorodinitrobonzine,  chromatograms of 
hydrolysates showed only f a i n t  dinitrophonyl hydroxylysine spots.  
reported by o t h e r s  i n  l i t e r a t u r e  before work here  was canpleted. 
p r imi t ive  collagon of t h e  sponge, una found t o  contain hydroxylysine. 

Carbon-14 l abe led  l y s i n e  k d  hydroxylysine was fod  t o  rats. 
collagen t i s s u e  was obtained and it was ehown t h e  hydrqxylysine in t h e  ti8-e 
dorived from t h e  labe lod  l y s i n e  but not from l abe led  hydroxylysine. 

The r o l e  played 

I 

This  was 
Spongin, the 

Subsoquently 

No, 6320 - 17 No. No. 

- ~ - ~ ~ ~  ~ 

( 1 5 .  Expectod Rosulte - F. Y. 1955: 
I n t a c t  collagen reduces periodate wi th  t h e  evolution of ammonia and formaldehyde 
i n  a manner which is  oonsistont wi th  i t s  hydroxylysine content, 
collagon are now boing studied with chromatographic methods t o  detormino 
whether o r  not the,  d e s t x u d i o n  of t h e  exposed epeflon-amino, delta-hydroxy 

I 
Furthor s tud ie s  n r e  required t o  e s t ab l i sh  c e r t a i n l y  the fact t h a t  hydroxylyeine . 
is not u t i l i z o d  by t h e  body t o  synthesizo collagen. . 

Hydrolysatoa of I 

I 
configuration of hydroxylysine can be dcmonetratod. . I 

Progress: @ a r t e r l y  and 
Spec ia l  Reports 

A 
16. hnt ic ipa ted  F~oblems - F. Y. 1956 and F. Y. 1957: 

Cont inu  ing. 

7. Contractori Associated Universit ies;  Inc.  ' 8 ;  Working Location: 
Brookhaven National Laboratory Upton, New York . 

BOX No. I 

9. Contract No, 
AT-30-2-CEN-16 . 

I FOI P r R  
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10. Person i n  Charge: 
D. D. Van Slyko I 

11. S t a r t i n g  Date: 



The E f f e c t s  of Radiation Up03 Enzyme Systems In V i t r o  
and I n  Vivo, Both i n  Tissuc Somolos and I n t a c t  Animals (6320-16) Pro jec t  T i t l e :  

.7. Opcratine Costs 

Tota l  Cost 

Actual E s t i m t e d  Es t iua tcd  E s t i w t e d  
19% 1955 1956 , . 1957 - 

$61,004 . 862,000 879,000 

Prorated by s c i e n t i f i c  e f f o r t  based on F.Y. 1956 ana lys i s  (F.Y. 1954 
d e t a i l s  not ava i lab le)  

18. Cost of Plant  & Equipment Di rec t ly  Required 
(Finuncud i n  P ti E Program - shown hore for i n f o r m t i o n  only)  

Actutil Estimutcd Estimntcd' Estimated 
- - 2234 1955 1956 1957 

(A) Construction 

(B) Equipment . 

NO. of ~ n n  Ye& 
S c i e n t i s t s  & Engineers 
Other 

Total 

1.4 1.5 2.0 
L.2 1.2 '5.2 

5.6 5.7 7.2 

~IOtherIl mun-yenre prorated by s c i e a t i f  i c  effort (F .Y. 1956 analys is )  
(F. Y, 1954 d e t a i l s  no t  ava i lab le)  

20. Comments 

i 

- - ! -- 

BOX No. 

FOLDER 

m u S g o N i 9  



ffiC-189 

1. Projoct T i t l o i  Radiation Ef fec t s  on Biological If; S t m t i n g  Dato: 
Systom - Cnncer Research JUNE 1955 

I .  Budgct Act iv i ty  
No: 6110 

- 
4. Budgot Itcri  5. Cont rac tor ' s  6 .  Mothod and Tino of Reporting. 

No : No : Progross: Quar t c r ly  and s p o c i d  
Roports 

7 .  Contractor: Associotcd Univors i t ies ,  Inc.  8. Working Location: 
Upton, Now York Brcoklxvun National Loboratory I 

LO. Porson i n  Cltnrgo: 

E. P. Cronkitu, L. E .  Farr 

9. Contract No: 
AT-30-2-CEN-16 

11. S t a t i n g  Date: 
Continuing 

12. Purposo nnd Nocd: 

h e  importnnt l a t o  e f f o c t  of oxposure t o  r ad ia t ion  is the  d e v d o p m n t  of cancer. 
In some instances t h i s  is  the r e s u l t  of l o o n 1  exposure and i n  other,  tumors m y  
r o s u l t  i n  an organ no t  rocoiv ing  primnry r ad ia t ion .  
rosponso, cutonems cancer nay woll be a comon prsduct of contac t  r a d i a t i o n  
exposure. 
malignancies as woll as malignancies of tho  bowel and o ther  organs i s  being 
sturliod. 
m y  rmult  i n  &static spread. 
b~ tho f o r m t i o n  of p i t u i t a r y  tunors f o l l o w i n t E 9 b  
reported by Chaikoff 0,2 g. 

In the  f i r s t  type of 

Tho dosago and type of rndin t ion  roqui rsd  to produce cutaneous 

Explorations w i l l  a l s o  bo nodo of possiblo matabolio f a c t  
An oxnnple of tho 

L3. Related b o j e c t s :  BOX NO. 

6120 - 1 Effec t s  of r a d i a t i o n  on histdogica3o- - 

6120 - 3 Effec ts  of r a d i a t i o n  upon imnune mechanism. 

6220 - 1 Effoc t s  of r a d i a t i o n  upon sk in  and nemures for n l t c r i n g  oxpected 
results, 

6310 - 1 Neutron capture therapy. 

6310 - 3 Theropoutic uso 3f h 5 6  h carcinoma of t h e  l i v o r  and pancrens and 
i n  n o t a s t c t i c  caroinona of tho l i v e r .  

6320 - 5 Localization o f  r6dio logicd .  e f f e c t s  t o  c e l l u l a r  d imnsions .  

6320 -22 Development and appl ica t ion  of new radioac t ive  isotopes for medical 
and resonrch purposes. 

--- 
14. Accomplishmanta - F. Y. 1954: 

Tho r o l e  of 1131 in the  l n t o  production o f  p i t u i t a r y  t m o r s  i n ' r n t s .  

H o s u l t s  confirmed Chaikoff. 

15. Expected Ho~ults - F. Y. 1955: 

k i t u i t n r  tumors havu been found by Chnikoff in a smnll  a m p l e  of rota t r ea tod  
w i t h  d eighteen nonths previously. Repetit ion of t h i s  uork at BNL has thue 
fnr  conf i rmd  Chalkoff 1s work h r o l a t i o n  t o  Long-Evans strain of rats. When 
Sprague-Dawley r a t a  mro used i n  a mQNler exac t ly  sidlar t o  the use of Long- 
Evans rats no p i t u i t a r y  tumors havo boen found. T h b  $8 doapite  tho Paot that 
tim i n t e rvc le  longor than 18 months a f t e r  1131 adminis t ra t ion  wore mod. The 
problom is baing inveetigntod from the s t a n d p o h t  of differencc i n  s t r a h s  and 
the r o l e  thyroid r e m v d l  r a t h e r  than 1131 r ad ia t ion  may play in tumor prsduc- 
t ion .  

hn t ic ipa tod  hrobloms - F. Y. 1956 & F. Y. 1957: 

a. S t r a i n  d i f f e r a c e s  between Long-Evans and Spraguo-Dawley rats i n  productioi 
of p i t u i t a r y  tumors following 1131 r ad ia t ion  w i l l  bo inves t iga ted  when thyrq$d 

16. 

'. octony is prforned su rg ica l ly  r a t h e r  than rad io logicn l ly .  
J;: 



e. - 
a o l e c t  T i t l e :  Radiation Effects on Biological S p t o ~ - b b d i c c l  Resenrch (6120) t 

1 I 1 17. Operatine Costs Actual Estimated Estimeted Estimeted \ 
1954. 1955 1956 1957 : 

I 

-, 

I 

Total Costs $15O,OOOW $l64,000 $175,000 $l.90,000 

I 
: *Cdoula ted  f r o n  F.Y. 1954 t o t a l  c a s t  fo r  Cancer and bbdical Resenrch nnd 

r e l a t i v e  o f f o r t  for this a c t i v i t y  i n  F.Y. 1955 - F.Y. 1956. 
I 

Totnl Cost includes : 

90,003 lO0,~OOO 104,000 25% of Research Hospital  Cost - - - 
18. Cost of Plont and Equipment Di rec t ly  Required 

(Financed i n  P 8; E Prowam - shom here f o r  information only) 

Actual Estimeted Estimated Estimatod 
1954 1955 1956 1957 - 

(A)- ConstrucTon 

2.0 2.5 2.5 
13.0 U*5 15.5 

No, of Men Yoare 
S c i e n t i s t s  & Znginoere 
Technical 
Pdministration & Sorvica 

l e 5  
10.5 
3 00 3.0 3 00 3 *o 

1 

Totnl 

- 7 -  - 
21 b o  15.0* 18.0 20.0 

W n l o u l a t a d  fron F.Y. 1954 total offort  for Onnoer .and Wdlcal Rosenrch nnd 
r e l a t i v e  effort  for thie .oct lv i ty  in F.Y. 1955 - F.Y. 1956 

I 20. Comments 

REPOSlTORY b 
BOX No 

FOLOER 



pro J c c t  T i t l c  : Radiation Ef feo t s  on B i o l o g i c d  Systons-Concor Research (continued) --- 
6. Anticipatod Probloms - F. Y. 1956 & F. Y .  1957 (cmt inued)  

b. l is a r a s u l t  of the acc identa l  exposure of human boings t o  hmvy l o c a l  
ok in  cixpmure and sub-lcthnl whole-body ~;xp9eur6 t 3  g m m  rad in t ion ,  hsv lsdgc-  
regard ing  the  po ten t in l  syne rg i s t i c  e f f o o t  of these  r ad ia t ions  i n  producing 
cutnneous cancer is neoded far a id ing  i n  prognosticating the u l t imate  fa te  of 
the  humans acc iden ta l ly  exposed. S tud i s s  of Bond e t  a 1  have shown t h a t  l o c d  
non-netastasizing tumors a r e  produced by l o c a l  i r r a d i a t i o n  of bowel. Brecher 
- o t  -- a 1  havo shown t h c t  ne t a s tos i z ing  c a r c i n o m t a  develop i n  rats surv iv ing  
po ton t i a l ly  l e t h a l  doses of X-ray protected by parabios is .  
produation of a general  metabolic d i s tmbance  by whole-body r a d i a t i o n  t h a t  
lends t o  metnstasie i s  needed. 
produoed by l o c a l  i r r a d i a t i o n  ond the  influence of grc.ded doses of whole-body 
r a d i a t i o n  i n  t h o i r  life h i s t o r y  w i l l  be studied. 

Inves t iga t i sn  of 

TuI3ors and l o c a l  r ad ia t ion  injury w i l l  be 

4 0 0 1  9 5 2  

I 
i 

BOX N O  

FOLDER 
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P r o j e c t  T i t l o :  Rndintion Ef fec t s  on Biological 
Sys t em - Medical Research 

_ -  

2, S t a t i n g  Date: 
JlTNE 1955 

No : sunmary por t ing  Progress: Qunrt- 
crly & Specia l  Reports 

Brookhaven National Loboratory 
~~ I 11. S t a r t i n g  Date: 

Continuing 

5ub-Activlty 
NO, 

6120-1_ 

6120-2 

6120-3 

6120-4 

6120-5 

Projec t  T i t l e  

E z c t s  of Radiation on Histologicc.1 S t ruc tures .  

E f fec t s  of Radiation Upon Collagen and Collagenous 
Tissues ns Rovo'ded by Chen icd  Studies- 

Effec t s  of R d i a t i o n  Upon Imme Mechanism. 

Prediction of Hematopoietic E f f e c t s  of Large 
Doses of In t e rna l ly  Adninisterod Rndioastive 
Isotopes fron Init ial  "racer Dose Studies.  

- In Vitro 7- Radiation E f f e c t s  on Coenzyme Liver 
Concentrations Follouing Neu^;ron Exposures of 
I n t a c t  Anhls 

Pace No. 

6000- 5 

6000- 6 

6000- 7 

6000- 9 

6000-11 

BOX N O  

FOLDER 

. .  
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;Qjcct T j . t l c  : Rndio t lm dr 'oCt8  on Biological Systons-Cancer Rosenrch (6110) 

17. - ra t ing  Costs Actual Estimatod Estimatod Estimatad 
1955 -1956 1957 

. .  
22% 

Tota l  Costs $ 37,OCOt $ 42,000 $ 45,000 5 0 , m  

+i Cdcu ln tad  from F. Y. 1954 t o t a l  c o s t  f o r  Cancer i d  bbdicn1,Rosonrch' 
and r c l o t i v o  e f f o r t  f o r  t h i s  a c t i v i t y  i n  F.Y. 1955 - F.Y. 1956. 

18. Cost of P lan t  and Enuipmsnt Diroctly Roqulrod 
(Financod i n  P & E Program - shown .horn f o r  information only) 

Actual Estimatod Fstimeted Estirnatcd 
1955 1956 1957 19% 

(A)- ConstrucTon 

(B) Equipment 

L9, Diroct Man Powor E54 1,455 1956- 2ZL 
No, of Man Yoars 
S c i c n t i s t s  & Enginoors 
Tc chni c a l  
hdnin is t r&t ion  & Sorvico 

Total 

1 .o 1.0 1 .o 1.5 
1.5 1.5 1.5 2 .o 

-5 .5  .S .5  

*Cnlculntod fron F.Y. 1954 total  e f f b r t  i n  C M C e r  nnd b d i c n l  Research a d  
r e l a t i v e  e f f o r t  for this a c t i v i t y  I n  F.Y. 1955 - F.Y. 1956. 

20. Commonts 

BOX N O .  

FOLDER 

OFFICIAL USE ONLY 
. .  



hEC-189 

- 
.' s Rcv.,~Lc.il D:/ Chel i i c A  S tud ics  . 

FHUFOSAL AVD AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

2. Dot?:- 
J%lG 1955 % 

, Budgot Act iv i ty  4 .  Budgot Itcn 5. Cont rac tor ' s  6. Mcthod and Tine of Reporting 
No : No : No : Progross: Qunr tc r ly  and 

6?.2@-2 Spcc ia l  Reports -- 
I Contructor: Associatcd Univorsit ics,  Inc. 8. Working Location: 9. Contract No: 

Brookhrlven Nntionnl Laboratory Upton, Now York AT-30-2-GEN-16 

I 
I 

11. Stn r t ing ,Da te :  
I continuing I 

!. Purposc and Nccd: 

T!ie nocronolecules of pro to ins  of coiimctive t i s s u a  &re unique i n  t h a t  they  are 
cxtrac:llul;r and itro prcscnt  i n  s x c i f i c  cha rc \ c t c r i s t i c  Leomotric form. It i s  

t o  a Gredual donaturation of theso e x t r a c e l l u l a r  pro te ins .  
occclcr.  ta t h i o  denaturation. 
of leba l lod  anino ac ids  and by various 3hysical chemic-1 methods, 

bo!ieved thcy aro not renctrsd durinf, an ind iv idua l ' s  l i f e ,  Acoint muy be r e l a t c 3  
Rkdintion may 

Studies aro baing cc r r i cd  ou t  with incorporation 

13. Relatcd Projects:  

612C - 1 E f f e c t s  of r ad ia t ion  on h i s to loe i cn l  s t ruc tu re .  

6120 - 5 I n  v i t r o  r a d i a t i o n  o f f o c t s  on coenzyme l i v e r  concentrations follow- 
ing  neutron sxpoturos of I n t a c t  animals, 

Dyna ic s  of production aid des t ruc t ion  of blood formed o1e:aents. 

k u t r o n  c q t u r o  thorapy, 

The use of sho r t  l i ved  radioisotopes as t r r c o r s  i n  the  study of 
nornal and abnoriaal physiology both i n  inan and animals.. . 

6320 - 6 The us0 o f  rLdioactivoly laboled x o t o i n - t o  study c e r t a i n  p h y s  
ioloCica1 as;-3cctB of body vator d i s t r i b u t i o n  arid the e f f e c t s  of 
thyroid horxono on t h i s  d i s t r ibu t ion .  

6220 - 3 
6310 - 1 

6320 - 3 
. .  

6320 - 12 

6920 - 17 

6320 - 19 

Proparation of l a h l c d  proteins.  

Connective t i s s u e  protoins.  

The d e v s l o p e n t  of new inethods for t h e  s tudy  of  carbon-14 l&elod 
1 conwunds. 

14. Lcco3nlishnents - F. Y. 1954: COLLECT,O 

BOX No. 
Projec t  not bckun. 

ruLubn -7 
. . .  

. .  -15. .Gxtectod Resul t s  - F. Y. 1955: 

Tho :wo&rata u6s planned end i n i t i a l  dos ien  s t u d i e s  a re  bein[, c a r r i e d  out. 

16. Lnticipatad Roblens  - F. Y. 1956 & F. Y. 1957: 

? ro j ec t  w i l l  continuo as r c s u l t s  warrant. 

--- -_- 
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Hudgot Act iv i ty  4. Budgct I t o n  5 .  Contrac tor ' s  
NO: 6120 - 1 1 No: No: 

PROPOSAL AND AUTHORIZATION 
FOR RESEWlCH OR DEVELOPIGNT 

6. Mothod and T i n o  of Roporting 
Progross: Qunr tc r ly  and 
Spec ia l  Ropcrts 

4 0 0 1 9 5 b  

. Contractor;  hssocintcd Univors i t ics ,  fnc.  8. Working Location: 
Brookhavon Nntional Laboratory Upton, Ncw York 

cc-189 

mE 1955 
. Pro jec t  T i t lo :  

E f fcc t s  of Radiation on His to logica l  S t ruc tu re  

9. Contrcct No: 
AT-30-2-GEiL- 1 

0. l'crson i n  Chnrgo: 

L. E. Fnrr 
~-~ ~- 

2. Purposo nnd Ncodr 

Tho noed i s  g rea t  f o r  in forna t ion  regarding a l l  nspucta of b i o l o g i c d  c f foc t r  
of rnd iu t ion  t o  co r ro ln t c  e f f o c t s  with physically ri.murcJ. dcso. 
s n t i s f a c t o r y  background of t i seuo  o f foc t s  spocinons two obtuinod whonovar poss ib le  
fron mirials rad ia ted  nnd frm pn t i sn t s .  
Tho d a t a  whon puhlishod appear i n  thci i r i n r x y  study but s l i doa  are cataloguod t o  
provide roady and nccossiblo coi.pnrativo da ta .  
arc boing cmparod. 

To provido n 

Thcse specinons n r o  atudicd co l l a to rd l ly .  

Gama, bo ta  and neutron rad in t ions  

3 .  Rclatod Pro joc ts i  

11. S t a r t i n g  Dator 

Continuing 

6110 - 1 
6120 - 2 

6220 - 1 

6310 - 1 
6310 - 2 
6310 - 3 

6310 - 4 

6320 - 5 
6320 - 1 5  

6320 - 22 

Canceropnic  o f foc t s  of rad ia t ion .  
Tho c f f o c t s  or" r a d i a t i o n  upon co l lagen  and conagonous tiSSuQ3 

as rcvooled by c h e n i c d  s tudios .  
Ef foc ts  of r a d i a t i o n  u p n  sk in  and noasuros f o r  a l t e r i n g  
oxpcctcd rqs$ts. 
Neutron capture thorapye 
Troatncnt of 1 , c t a s t a t i c  thyroid carcinona with 1131, 
Therapoutic us0 of Mn56 i n  carcinona of t h e  l i v o r  and pancrons 

and i n  n a t a s t n t i c  carcinona of t h o  l ivcr .  
An avaluatirjn of tho thorapcutic p o t e n t i a l i t i e s  of rad ioac t ivo  

g a l l i u n  ( ~ a 7 2 )  i n  r o l i o f  of i n t r a c t a b l o  pc in  f rcn aolignancy 
1)riuu-y i n  or  metas ta t ic  t o  bone. 

with P3*. 

nodica l  and rosoarch puryosos. 

Locdizc&i'cn of r a d i o l o g i c d  cff cc t a  t o  c o l l u l m  dinensions , 
Truntnont of thyro toxicos is  with 1131 and polycythscia vora 

Dovololxont and appl icn t ion  of ncw r d i c n c t i v o  iaotcpos for 

14. h.xonplishc.onts - F. Y. 1954: 

Considcrablo nuibers of spocinens voro 
yoar. S l idos  arc f i l o d .  

L5. Expectod Roeults - F. Y. 1955: 

i This pro joc t  w i l l  continuo (19 fna&lb$.igs of t h e  t i s s u o  labora tory  w i l l  
porn i t .  

16. Anticipated Probloris - F. Y. 1956 and F. y.  19571 

Pronincnt anong r Q S d t S  and problcns w i l l  bo n b o t t o r  evaluation of neutron 1 

:apturc therapy than would otherwise bo possible. 
gystcna u t h j r  than tho bra in  w i l l  bo continucd, 

Raponscs  t c  rnd ic t ion  of crCcn 



FRWOSAL AtD AUTHORIZATION 
FOR RESEMCH OR DEVEMPNENT 

Zf fcc t s  of Rrcdiction 
b f;f,oeoYl r e  1 2nd CoLLoenous Tissues 
.' 3 Rcv,,;kd gy chet i i c J  S tud ics .  

. I  
t T i t l o :  2. Dnt?:. 

1955 

, Budgot Ac t iv i ty  4. Budgot I t c n  
No : No : 

6120-2 -- 

13. Relotcd Projccts:  

6120 - 1 Effec t s  of r ad ia t ion  on h i s t o l o c i c a l  s t ruc tu re .  

6120 - 5 I n  v i t r o  r a d i a t i o n  o f foc t s  on coenzyme l iver  concentrations follow- 
ing  neutron erpocuros of  i i i t ac t  animals, 

5 .  Contrac tor ' s  6. Method and Tine of Reporting 
No : Progross: Quar t e r ly  and 

Spcc ia l  Reports 

6220 - 3 

6310 - 1 

6320 - 3 

Dynaics of production aid des t ruc t ion  of blood formed o lcxents .  

k u t r o n  c q t u r o  thorapy. 

The use of shor t  l i ved  radioisotopes as t r r c o r s  i n  the study of 
nornal and abnornd physiology both i n  iaan and animals.. 

6320 - 6 Tho uso of rLdioactively l a b l e d  oro to in  t o  study co r t a in  physA 
io log ica l  as.-+ccts of bodv water d i s t r i b u t i o n  arid the  c f f o c t s  of 
thyroid hor,:ono on t h i s  d i s t r ibu t ion .  

. .  

6320 - 12 
6220 - 17 Connective tiocuo protoins. 

6320 - 19 

P r c p r a t i o n  of l a h l c d  pro te ins .  

The dove lopen t  of neii nethods f o r  tho  study of carbon-14 labe led  
I coi?pounds. 

, Contractor: Associntcd Univars i t ics ,  Inc. 
Brookhwen National Laboratory 

14. I.cco?olish?ents - 
F'roject no t  bcbun. 

6 .  Working Location: 9. Contract No: 
Upton, Now York AT-30-2-GEN-16 

BOX No. 

1. Person i n  Chargo: 
D. D. Va:' Slyke 

FOLDER 

. .  .-15. Cx:ectod Resul t s  - F. Y. 17558 

Tho :>ro.gnm W 6 S  plannod cnd i n i t i a l  dosicn s tud ie s  a ra  bein[. c a r r i e d  out. 

11. S t a r t i n g  Date: 
, continuing 

16. Lnticipotod Problems - F. Y. 1756 & F. Y. 1957: 

? ro jec t  w i l l  coiltinuc as r e s u l t s  warrant. 



PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR D EVEMPKZNT 

EC-169 
I 7 . P r c i j m t  T i t l o :  

Ef foc ts  of Radiation upon Immune Mechanisms 
2. Dzte; 

JUNE 1955 

11. S t a r t i n g  Datot I 

a n t  inuing I 

. Budgot Act iv i ty  
No: 6120 - 3 

4 .  Budgut I t e c  5. Cont rac tc r ' s  6. Method and T i m  o f  Roportin 
No : No : Progress: Quar to r ly  and 

Spec ia l  Reports 

During t h i s  period two main s tud ie s  r e c e i v e d f e r y  a t t en t ion :  

. Contractor:  Associated Univorsit ics,  Snc. 
Brookhaven Naticnnl Laboratory 

n. The e f f e c t s  of r ad ia t ion  upon anaphylactic responses. 

Follaving cobalt 60 gamma r ad ia t ion  it wan found t h a t  previously 
sons i t izcd  animals wore mor0 s e n s i t i v e  t o  anaphylactic reac t ion6  than- 
non-irradiated animals. These f ind ings  were obsorved i n  mica, 

Increased s u s c e p t i b i l i t y  of mice t o  aMphylacti0 shock 
following cobalt-60 gamma rad ia t ion .  
R. D. Stoner and W. M. Hale 
J. Immunol. 72, 419 (1954). 

b. Radiosens i t iv i ty  of various antibody producing titreuee. 

such aa sploen, thymus, lymph nodes and Peyor's patch a r e  etudied 
after r ad ia t ion  doses l o c a l l y  admMste red  t o  determino q u a n t i t a t i v e  
relationships between r ad ia t ion  and antibody formation. Transplants 
are previously sens i t i zed  t o  form p rec ip i t i n8  or ant i tox in .  
F.Y. 1954 a thallium-204 be ta  source was designed and constructed. 
Local r ad ia t ion  of t r ansp lan t s  was used t o  ca l ib ra t e .  

In t raocular  t r ansp lan t s  of tieeues capable of forming ant ibodies  

During 

(See continuation shee t )  Page 6000-7 
OFFICIAL USE ONLY 

8 .  Working Location: 9. Coptract Not 
Upton, Now York AT-30-2-CEN-16 

oppor tuni t ies  t o  study mochanisms of immunity and t h e  s p e c i f i c  r o l e s  played by 
various-tissues illimmune responses. Those systems are being compreheneively 
s tudied  as a long range projact with somewhat d i f f e r e n t  emphasis from yea r  t o  
year.  

I 

3 .  Related Pro jec ts :  

6120 - 1 

6120 - 4 

Ef fec t s  of r ad ia t ion  on h i s t o l o g i c a l  s t ruc tu re .  

Predic t ion  of hematopoietic e f f e c t s  o f  large doses of i n t e r n a l l y  
administered rad ioac t ive  i so topes  from i n i t i a l  tracer dose s tudies .  

Immunological s tud ies  on i r r a d i a t e d  animals protectad with bone 
marrow. 

Dynamics of production and des t ruc t ion  of blood formed elements. 

Localization of r ad io log ica l  e f f e c t s  t o  c e l l u l a r  dimensions. 

6220 - 2 

6220 - 3 

6320 - 5 



400 I959 

Frolect T i t i o ,  s f o L . A  of Hc.diotion on Histological s t ,dc turos  (6120-1) 
' ' - 

17. Operating Costs Actual Estimatod Estimated Estimated 2z.L 1955 19566- 19 57 

Prorated by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 m d y s i s  (F. Y. 1954 
d o t a i l s  no t  ovnilnble) 

18. Cost of Plmt and Equipmont Di rec t ly  Roquirod 
(Finoncod i n  P & E P r o g r m  - shown horo f o r  information only) 

Actual Estimatad Estimnted Estimotoa 
1954 1955 1956 1957 

(A )  Construftion 

(B) Equipment 

19. Direc t  Man Pouor 2224 1955 1956 1957 

NO. of Y O U 3  
S c i o n t i s t s  & Engimers  
Other 

. .  

Tota l  

*4  .5  0 5  

3 -2 3.5 3.7 

l'Other" man-years proroted by s c i e n t i f i c  e f f o r t  (F.Y. 1956 andlysia) 
(F.Y. 1954 d e t a i l s  n o t  ava i lab le) .  

20, Commonts 

BOXNO ____e_ 
FOLDER 

OFFICIAL USE ONLY 



Projec t  T i t l e :  E f fec t s  of Redintion upon Immune Mechanisms 

115. Expected Results - F. Y. 1955: 

1 a .  Becauso t h e  mechanisms involved I n  anaphylaxis i n  mice are less  well 
defined than  i n  guinea pigs,  t h e  l a t t e r  animals a r o  being used a s  t h e  
primary t e s t  ob jec t .  

A number of d i f fo ron t  t i s s u e s  are being s tudied  after varying r a d i a t i o n  
doso t o  determine a f f e c t s  of dose upon responsa and inf luence  of modo o f  
antigenic presenta t ion  t o  responso e l i c i t e d .  

b. 

I 

I 
I 
.16. Anticiputod F'robloms - F. Y.  1956 and F. Y. 1957: 

Pro jec ts  a. nnd b. w i l l  continuo. 

-- - I 

OFFICIAL USE ONLY 
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. Project T i t l e :  Prediction of Iiematopoietic Ef fec ts  of 
Large Doses of In t e rna l ly  Administered Rndioactive Isotopes 
from I n i t i a l  Tracer Dose Studies 

4 0 0 1 9 b l  

2. Date: 
JIRU'E 1955 

1. Person i n  Charge 11. S t a r t i n g  Date: 
L. E. Farr 

I. Furposo and Noodt 

Since hematological to le rance  l i m i t s  appear i n  most ins tances  t o  be t h e  f a c t o r s  
l imi t ing  tho  dosago of  rndioactivo i so topes  i n t e r n a l l y  administered f o r  cancer 
therapy, it bocornos of coneidorable h p o r t a n c o  accura te ly  t o  pred ic t  roeponse ! , 
u givcn doeo of  isotopo. After t r n c o r  doses of t h e  i so tope  a r e  given, b lool  
concontratione aro plo t ted  d a i l y  and a curve constructed t h e  a rea  under whir.+ 
pronunobly proportional t o  doee doliverod t o  tho  hematopoiotic systcm. The 
i n i t l o l  otudios wore plannod on p a t i e n t s  roceiving 1-131 for metas tn t io  thyro ju  
cuncar-and withi53tnbliehment of t h i s  as a basis ,  othor  i n t o r n a l l y  administored 
rad ioac t ive  isotope8 w i l l  be s tudied  i n  a similar fashion. 

. Budget Act iv i ty  
NO. 6120 - 4 

1. Rolated Projects:  

6110 - 1 Cancerogenic effects of rad ia t ion .  

4 ,  Budget Item 5. Contractorle 6. Method and T h e  of  Reporting 
110, No. Progress: Quarterly and 

Spec ia l  Reports 

6220 - 1 
6220 - 2 

Effects of  r ad ia t ion  upon skin and measures f o r  a l t e r i n g  
expected r e s u l t s .  

Immunological s tud ie s  on i r r a d i a t e d  animals protected with 
bone marrow. 

I 

6220 - 3 

6310 - 2 

6310 - 3 

Dynamics of production and des t ruc t ion  of blood formed elements. 

Treatment of motas ta t ic  t hy ro id  carcinoma u i t h  1-131. 

Therapeutic use of Md6 i n  carcinoma of t h e  l i ve r  and pancreas 
and i n  metas t a t i c  carcinoma of t h e  l i v e r .  

6310 - 4 An evaluation of the the rapeu t i c  p o t e n t i a l i t i o s  of rad ioac t ive  
gallium (~372) i n  relief of i n t r a c t a u o  pain from malignancy 
primary i n  or metas t a t i c  t o  bone. 

6320 - 1 5  Treatment of t hy ro tox icos i s  u i t h  1-131 and polycythemin vera  
u i t h  P32. I 

I 

i 

~~ ~ ~ 

4 .  Accornpl~shments - F. Y. 1954: 

~a shown In a publioation L Am. J. Rarnt. Rad. Thorap, &Nu&. Msd. a, 274, 
1953, iod ine  e f f e c t s  could be q u i t e  e a t i e f a c t o r i l y  prediotod. 
cor rec t ion  which can bo applied was plblishod i n  B r i t i s h  J. Fkdiol. 27, 21J, 
1954. 
blood will be safe. 
with osseous metastases of breast and p r o s t a t i c  cancer being t r e a t e d  f o r  
i n t r ac t ab le  pa in  with Cn72, 

A f u r t h e r  

Using theso  bases, a ca lcu la ted  be ta  dose of 400 t o  500 r e p  t o  t h e  
During F. Y. 1954 s imi l a r  s tud ie s  were begun on pa t i en t8  

(See continuation shcet~rrOO,TOM 

COLLEcTlO 

BOX No 

OFFICIAL USE ONLYFOLOER Page 6000-9 
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T ~ s s u ~ ~  a3 lievenlad by Cherdcnl S tudies  (0120-2) f -o jec t  Tit le:  

17. O p r a t i n g  Costa Actual Estimated Eetimatod Estimated 
3% 1955 1956 1957 

Tota l  Costs $16,000 C24,OW $6,000 

Prorated by s c i e n t i f i c  e f f o r t  bnsed on F.Y. 1956 andlysis 

18. Cost of Plont and Equipment Di rec t ly  Required 
(Financod i n  P & E Progrnm - shown hero f o r  information only) 

Actunl E s t i m ~ t o d  Estimated Estimatefi 
,1454- 1955% 1956 - 1957- 

(A)- Construction 

(B) Equipment 

19. Direc t  Man Power 

No. of Man Years 
S c i e n t i s t s  & Enginoors 
Othar 

195Lw 1956 1957 

.2 .35 .35 
1.6 2-45 2.55 

20. Commonts 

BOX No 

FOLDER 



h o l e k t  Title: Prediction of Hematopoietic E f f o d s  of Large Doses of I n t e r n a l l y  
Administered Radioactive Isotopes from I n i t i a l  Tracer Dose Studies .  

S tudies  of blood responaos t o  gallium-72 and M d 6  w i l l  be continued i n  an 
e f f o r t  t o  devolop a s y s t m  o f  p r e d i c t a b i l i t y  f o r  hcmatologicnl o f foc t s  of 
theso  elgments. 
as thay  receivo c l i i i i ca l  appl ica t ion .  

m o r  short l i vod  rndio iso topes  will be simFlarly studied 
T h i s  i s  expected t o  incraase  hosp i t a l  , loads  during t h i s  ini;orvnl. 

' 1 5 .  w e c t e d  Results - F. Y. 1955: 

From blood concentrations of t r a c e r  and pain a l l e v i a t i o n  doses of Ga72, t h e  
ca lcu la ted  r ad ia t ion  of gallium has much m o m  profound e f f e c t s  hematologically 
than  1-131 and cannot readi ly  be pred ic ted  us ing  t h o  same system of approach. 
The e f f e c t s  of gallium and recovery therefrom a r e  boing studied. 
ins tances  it seams poss ib le  t h a t  pretreatment may have delayed t h e  c r i t i c a l  
response, 

Similar l ack  of p r e d i c t a b i l i t y  from blood concentrations alone tut of much 
g rea t e r  s eve r i ty  hevo been observcd p re l imina r i ly  in pn t i an t s  rece iv ing  h 5 6  
f o r  thorapy of  motastases t o  t h e  l i v e r .  

I 
In some 

16. Anticipated Problems - F.Y. 1956 and F.Y. 1957: 
I 
i 

BOXNO 

FOLOER 

Page 6000-u) 



,---- --, ..u..4., , r , G . . L C d r ~ l U Y - ~  r l L L C C ~  .J& LL I J ~ ~ O D  OL uGornol+y 
R o j e c t  T i t l o :  Adninis Lured Radioactive Isotopes fron I n i d d  Tracer Dose Studies  

17. Operating Costs Actual Estimated 
195.G l e r z -  

Tota l  Costs G57,CQo ij56,OOO $61 ,OW 

Proratod by s c i e n t i f i c  e f f o r t  bcsed on 7.Y. 1956 ana lys is  
(F.Y. 1954 dotc . i l s  n o t  nvoilnble) 

-- - -" 
18. Cost of P lan t  and Equivment D i r e c t l y  Required 

(Financod in P & E hogram - shown hero f o r  information only) 

Actual Estimated Estimated Es.Li.,,- 3 ,  
r, 1924 1955% 1956 -Z?!t--- 

fA )  Constmction I 

I 
(B) Equipment 

19. Direc t  Man Pouor 

No. of  Man Yoare 
S c i e n t i s t s  & Enginocrs 
Other - .  . .  

Tota l  

.7 .B e 8  
5.6 5 6.0 

20. Comnionts 

BOX No 

FOLOER 

1 
OFFICIAL USE O M 9  



AEC189 

. Project T i t l e :  In V i t r o  Radiation Effects on Coenzyme Liver 
Concentrations Following Neutron Exposures o f  Intact Animals. 

PFOPOSAL AND A U T H O R I Z A T I O N  
FOR RESEARCH OR DEVELOPMENT 

2. Date: 
JUNE 1955 

. Wldget Act iv i ty  4 .  mdget  Item 
N o .  6120 - 5 No. 

5. Contractor 's  6. Method and Time of  R e p r t i n l  
No. Progress: Special  and 

Quarter ly  R e p d s  

.4. Accomplishments - F. Y.  1954: 
P r e l M n a r y  observat ion of r a t s  rece iv ing  pr imar i ly  thennal  or f a s t  neutrone 
ind ica ted  p o s s i b i l i t i e s  'of d i f f e r i n g  rosponse of  t h e  coenzyme I system t o  these  
varying energies  and t h e  need for l abe l l ed  n i ac in  precursors  which could be use  
t o  de t cmine  t h e  r a t o  of coenzyme synthes is  of  r a t  l i v o r .  
published t h i s  f i s c a l  year  wcre; 

Completed and 

Intermediates i n  t h e  synthes is  of qmR 
l abe led  3-hydroxyanthranilic ac id ,  
L. S. Cieresxko and L. V. Hcinkes COLLECT,O 
J. Am. Chem. SOC. 76. 2500 (1954). 

. Contractor: Associated Univers i t ies ,  Inc. 8. Working Location: 
Brookhaven National Laboratory Upton, New York 

- a l i a  conversion of GU l a b e ~ e ~ - & ' i i  
a n t h r a n i l i c  ac id  i n t o  N' methylnicotinamide. 

FOLDER M. Urivotsky and L. V. Hankee 
Arch. Biochem. & Biophys. 2, 484 (1954). I 

9. Contract No 
AT-30-2-GEN-U 

0. Person i n  Charge; 
L. E. Farr 

11. S t a r t i n g  Date: 

I 
15. Expected Result8 - F. Y. 1955: 



400 t 9 b b  

17. Operating Coats Actual . Estimated Estlmated E s t h a t e d  
19 57 . . .  . . 

2 5 L  1955 1956 

. .  . .  
, . ..I. 

. .  
Tota l  Costs $25,000 $25,00 ' $27,000 

R o r a b d  by s c i e n t i f i o  e f f o r t  based on F.Y. 1956 analysis 
(F.Y. 1954 d e t a i l s  n o t  ava i l ab le )  

- 
18. Cost of Plant and Equipment Di rec t ly  Required 

(Financed i n  P & E Progrnm - shown here for  information only) 

Actual Estimatad Estimated Estimated 
-3.24 1955 -1956 1957, 

( A )  -Construc&n 

(E) Equipment 

19. Direct Man Power 

No. of Man Years 
S c i e n t i s t s  & Engineers 
Other .. 

Total 

03 035 035 
2.4 2.45 2.55 

IQtherll w - y e m s  prorated by ecienti-,.: e f f o r t '  (F.Y. 1956 O n d y S i S )  
(F.Y. 1954 d e t a i l s  n o t  avni lnble)  

I .  

20. Commente 

UOX NO 

FOLOER 

- - 
OFFICIAL liSE ONLY 
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\ 4 -  PROPOSAL AND tV.JTHORIZATIC3 . 
FOR RESEARCH (jR DMELOPLLENT 

1. P r o j e c t  T i t l e i  Combating Radiation I s  

D e t r h e n t d l  Effects - Yfdicol Research 

4 0 0 1 9 b l  

2 .  Date: 
JUNE 1955 

- AEC-189 
I 

3 .  ? u d p t  Act iv i ty  
110: 6220 

4 .  Budget Item 5. Cont rac tor l s  6,  Methd and Time of Reportin(, 
NO: smar No: Progress:  Quar t e r ly  and 

Spec ia l  Reports 

ub-Ac t i v s t y  
NO. - 

6220 - 1 

6220 - 2 

6220 - 3 

6220 - 4 

7. Contractor:  Associated Univers i t ies ,  Inc.  
Brookhoven National Laboratory -- 

- ! W c t  T i t l e  Page No. , 

8. Working Location 9. Contract No, 
Upton, New York AT-30-2-GEN-16 

t 

Effec ta  of Radiation Upon Skin and Measures for  
Al te r ing  Expeated Rosponses 6COO-38 i 

I 

0. Porson i n  Charge: 

L. E. Fnrr, E. P. Cronkite 

. .  . Imunological S tudies  on I r r ad ia t ed  Animals 
Protected with Bone Marrow 6000-39 ; 

Dynamiaa of Production and Destruction of 
Blood Formed Elements 6000-@ 

Methoda f o r  Separation and Ut i l i za t ion  of 
Viable Leukocytes an'd P l a t e l e t s  6000-41 

11. S t a r t i n g  Date: 

Continuing 

8OX NO 
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P r o j e c t  T i t l e  : Combating Radiation 1s Detrimental Effects-Medical Research (6220) --- 

18. C o s t  of Plnnt & Equipment Diroct ly  Roquired 
(Financod i n  P & E program - shown hore for  information only) 

Estimated Estimated Estimated 17. Operating C o s t a  A c t a  
1954 ’ 1955 - 1 9 5 6  1957 

- (6) Equipmont 

Total  Cost $101 ,coo* $112,000 $120,000 $135,000 

#CRlCd.att?d from F. !i. 1954 t o t d  coa t  f o r  b d i c a l  Ad Cancer Research ahd 
r e l a t i v e  e f f o r t  f o r  this a c t i v i t y  in F. Y. 1955 - F. Y. 1956. 

. Actual Eetimated Estiniated Estimated 
1955 1956 1957 

(A) Construction 

3 .  Direct  Mm Powr 354 922 E24 ZZL 

S c i e n t i s t s  & Engineers 2.5 3;O 3.5 4.5 
Technical 4.0 4.5 5.0 5 *O 

1.0 1 .o Administration & Service 7 

Total 7.5” 8.5 9 e 5  10.5 

NO. of Man Years 

- 1 .o -- 

*Calculated from F. Y. 1954 to ta l  e f f o r t  f o r  Mdioal & Cancer Research end 
r e l a t i v e  e f f o r t  for t h i s  a c t i v i t y  i n  F. Y. 1955 - F. Y. 1956. . 

BOX NO. 
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AEC-189 

2. Date: 
JlTNE 1955 l 6 Project T i t l e :  E f f e c t s  of Rndiation 

Upon Skin and Fh3suros f o r  Al te r ing  
Expactod Responses 

PROPOSAL A N D  AUTHORIZATION 
FOR RESEARCH OR DEV"LOPI4ENT 

I 

. Budgot Act iv i ty  4 ,  Dudget Item 5 .  Contractor 's  

I 

yo: 6220-1 1 No: 1 No: 
6. Method and Tim of Reportin 

Progress: Quar to r ly  nnd 
Spec ia l  Reports I 

I '. Contractor: Associated Univers i t ies ,  Inc. 8 .  Working Location 9. Contract No, 

.O. Person i n  Chnrgo: 

Brookhvon National Laboratory Upton, New York AT-30-2-GEN-16, 
I -- I .I ------_- ----- 

11. S t n r t i n g  Date: I ! 
L. E. Fo r r  

.2. Purpose ond Need: 
I 

The developmont of severo sk in  l e s i o n s  i n  pn t i en t s  given neutron capture 
tho qpy uhon the  f lux of t h o r m l  neutrons vas increased t o  3 x lo9 neutrons/ 
cm 
on both p t i o n t s  nnd onimals, 
ind icn te  mom c h o r l y  the nature of the  
neutron capture thornpy nnd tho var ious  f a c t o r s  concernod i n e x p o s u r e  of s k i n  
t o  r ad ia t ion  which m y  r e s u l t  i n  s i g n i f i c a n t  chonge or damge. 
diminishing o r  eliminnhing undosiroble e f f e c t s  w i l l  be explored. On pa t i en t s ,  
various suggested remedial measures both of sh io ld ing  and t o p i c a l  therapy will 
be invostigoted. 

-6 /soc. domends s tud ie s  on ceuse And prevontion. These s tud ie s  w i l l  be done 

unwanted reac t ions  oxperienced during 
The o n i m l  s tud ie s  two designed pr imnr i ly  t o  

Methods of 

3. Related Projecta:  

6120-1 E f f e c t s  of radialdon on h i s to log ica l  s t ruc tu re .  
6120-2 The e f f e c t s  of rodia t ion  upon collagen and collagenous t i s s u e s  a6  

revaalod by chomicnl s tud ios .  
6310-1 Neutron capture therapy. 
6320-5 Locnl lza t ion  of r ad io log ica l  a f f e c t s  t o  c e l l u l a r  dimensions. 
6320-17 Connective t i s suo  proteins.  

. ,  

14. Accomplishments-FY 1954: 

Problem not i n  plnnned pro jec ts .  
- - 

15. Expoctod Results-FY 19.55: 

Study of s k i n  l e s i o n s  and amel iore t ion  of them i n  pa t i en t s  euggeated 
p o s s i b i l i t y  of beto r ad ia t ion  os the  cause. 
e t n r t i n g  on production of a s t imulo t ing  betn burn using s u i t a b l e  f i x e d  sourcea. 
Po r t i cu la r  a t t e n t i o n  i e  being paid t o  recovery from apparent ly  aevere burns. 
I n  the onimol pro jec t s  n t  the reac tor ,  p r a l i d n n r y  experiences with v i s i b l e  
damngo t o  r o t  ak in  indicnted that  in t e rpoa i t ion  of 1/16" l u c i t e  opprecinbly 
modified the  les ion .  
sh ie ld ing  m t e r i o l a  of d i f f e ron t  th ickness ,  Concurrently the  degroa t o  which 
various typos of shiolding mater ia l  influence the  flux of t h e r m 1  neutrons a t  
depth w i l l  be determined by physical mans.  

A pro joc t  was planned nnd is 

Tho pro jec t  i s  continuing using o v a r i e t y  of loco1 

--- 
16. Anticipntod Probloma-FY 19564Y 1957: 

Work i s  expoctod t o  continue with nggreseive follow-up of pos i t i ve  b a d e .  

8 3 X  NO 

- - ,  c 
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PROPOSAL A N D  AUTHORIZATION 
FOR RESEARCH OR DEVELOPNF,NT I AEC-189 . .  

----.- .-- 
Project T i t l e :  Mcthods f o r  Separation and 

U t i l i z a t i o n  of Viable Leukocytes and 
P l a  t a l e  t s 

j2, Date: 
JUNE 1955 

-._.___---- ----- 

---__- S p e c i a l  Reports 

'. Contractor: Associated Univers i t ies ,  Inc. 

.O, Person i n  Chargo: 

8. Working Location 9. Contract No. 
Drookhaven National Laboratory Upton, Now York. AT-30-24EN-16 - ---- I. 

11. S t a r t i n g  Date: 
E. P. Cronkite 

.2, Purposo and Need: 

This p ro jec t  contemplates s tud ie s  on the  separa t ion ,  concentration, p r e s a ~ y a t i o  
and lobe l ing  of formod elements of tho blood f o r  bas ic  s tud ie s  on t h e i r  
p roper t ies ,  l i f e  span, f a t e  and r o l e  i n  ~ ~ e m o s t a s i s  and blood coagula t ionand 
c l i n i c a l  usofulnoss. 

Separation of l tukocytaa and p l a t e l e t s  from red c e l l s  i n  a v i ab le  s t a t o  f o r  
study and c l i n i c a l  USG has long beon des i rab le .  Soparation of these elements 
may reduce red c e l l  t ransfus ion  reac t ions  and increase  bank l i f e  of red  cells  
and load t o  dovolopment of tochniques f o r  immunologic charac tor iza t ion  of 
leukocytes and p l a t e l e t s .  
perfusion s tud ios  of organ systoms f o r  study of per iphera l  u t i l i z a t i o n  and f a t e  
of those elornente by techniques previously developed a t  BNL (Conn et a l ) .  

Separation and l abe l ing  i n  v i ab le  s t a t o  uill permit 
I 

I .  Related Pro jec ts :  I 
6120-4 Predic t ion  of hematopoietic e f f e c t 8  of l a r g e  doses of i n t e r n a l l y  

administered rad ioac t ive  isotopes from i n i t i a l  t r a c e r  dose s tud ie s .  
6310-2 Treatment of metas ta t ic  thyro id  carcinoma with 1131. 
6310-3 Therapoutic use of MnS6 i n  carcinoma of t he  l i v o r  and pencroas and i n  

me tas t a t i c  carcinoma of t he  l i v e r .  
6310-4 An evaluation of t he  therapeut ic  p o t e n t i a l i t i e s  of rad ioac t ive  gall ium 

(GaV2) i n  r e l i e f  of i n t r a c t a b l e  pain from malignancy primary i n  o r  
me tas t a t i c  t o  bone. 

6220-3 Dynemica of production and des t ruc t ion  of blood formed elements. 

14,' Accomplishments-F'Y 1954: 

Work under way by senior  s c i e n t i s t  a t  WMFCC bofore coming t o  BNL, 

L5, Expocted Results-FY 1955: 

To be i n i t i a t e d  a t  Brookhaven. 

16,. Anticipated Problems-FY 19564'Y 1957: 

Animal work w i l l  be continued and c l i n i c a l  s tud ie s  i n  hosp i t a l  p t i e n t a  vi11 
be in i t i n tod .  

3 
*.:' 

FOLDER 4': - .I.: 4 
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AEC-189 - _ -  
.. Projec t  T i t l e :  Inmunological S tudies  on 2. Date: 

I r rad io ted  Animals Protected With JUNE 1955 
Bone Narrow _.- - - 

I .  Budget Act ivi ty  4. Budget Item 5. Contractor 's  6. Eethod and Time of Reportin 
No: 6220-2 I No: 1 No: Progress: Q u a r t e r l y  and I S p e c i a l  Reports 

7 .  Contractor:  Associated Univers i t ies  , Inc.  

.O. Person i n  Charge: 

8 .  ilorking Location 9. Contract  No. 
Brookhaven Netional Laboratory Upton, New York AT-30-2-GEN-16 

11. S t a r t i n g  Dato: 
E.  P. Cronkito 

PROPOSAL A N D  AUTHORIZATION 
FOR RESEARCH OR DEVELOPKENT 

I 

13. Related Pro jec ts :  
I 

I 
6110-1 Cancerogenic e f f e c t s  of rad ia t ion .  
6120-1 E f f e c t s  of r a d i a t i o n  on h i s t o l o g i c a l  structure. 
6120-3 E f f e c t s  of r a d i a t i o n  upon imune  mechanisms. 
6120-4 Predic t ion  of hematopoiotic e f f e c t s  of l a r g e  doses of i n t e r n a l l y  

administered radioact ive iaotopes from i n i t i a l  t r a c e r  dose a tudiae .  
6220-3 Dynamics of production and des t ruc t ion  of blood formed elements. 
6220-4 Methods f o r  separat ion and u t i l i z a t i o n  of v i a b l e  leukocytes and 

pla  t e l e t s  . 
14.  Accomplishmenta-FY 1954: 

Inac t ive .  
__- -.- ._--.-- . - -- -.- - -. --.--- - 

15. Expected Results-FY 1955: 
I 
I 

To be ac t lva tod  during FY 1955. I 
e -- 
16. Anticipated Problems-FY 1956-FY 1957: 

To continue a t  1955 pro jec t ion  l e v e l  of e f f o r t ,  i . e . ,  0.5 s c i e n t i f i c  man yeera? 

5 
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I -. h u n o l o g i c d  S tudies  on I r r ad ia t ed  A n h d . s  
, , .. Projec t  Ti t lo :  Rotootod  w i t h  Bono Marrow (6220-2) . .  I 

17. Operating Costs  Actual Estimated Estimated Estimate? - WkL AL 1956 -1957 
T o t a l  Cost $ l l , C O O  $ 18,000 $ 15,000 

ProrRted by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 analysis (F. Y. 1951, d e t a i l s  
no t  ava i lab le)  

18. Cost of Plant &Equipment Direc t ly  Required 
(Financod i n  P & E pogrom - shown here for information only) 

Actual Estimated Estimated Estimated 
195Lc 1955 19 56 -1957 

(A)-Cons t ruc t ipn  

(B) Equipment 

19. Direct N m  Power 

No. of h Yeare 
S c i e n t i s t s  & Enginoors 
Other 

a 3  a 5  .5 
e 6  .9 07 

Total -9 1.4 1.2 

W t h e r ~ ~  man-yoars prorated by s c i e n t i f i c  effort (F.Y. 1956 analysis) 
(F.Y. 1954 detai ls  n o t  available) 

-- 
20. Comments 

BOX No. 

FOLDER 
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3 .  Budget Act iv i ty  
NO: 6220-3 

The p ro jec t  i a  fiesigned t o  develop a comprehensive s tudy  of t he  dynamics of 
production and dos t ruc t ion  of formed elements of tho blood under normal and 
abnormal conditions i n  man and animals, t o  e luc ida te  productive capac i t i e s  of 
homatopoiotic t ionues,  r o t o s  of doa t ruc t ion  and u t i l i z a t i o n  i n  normal and 
morbid s t n t o o  ond fnc to r s  con t ro l l i ng  productivo and des t ruc t ivo  r a tos .  

Lit l i le is  knomnl iout  the forenoing and such information i s  e s s e n t i a l  t o  the 
understanding of primary and secondary blood dyscras ias  and t h e i r  treatment.  
Productive capac i t i e s  w i l l  be determined by repeated bleeding, separa t ion  of 
p l a t e l e t s  and leukocytos and r e in fus ion  of soparated red c e l l s  t o  maintain 
cons tan t  erythrocyte mass, 
w i l l  be combinod with radio-labeling techniques I n  order  t o  determino t h e  
changes i n  t o t a l  r ed  c e l l ,  p l a t e l e t  and leukocyte mass. 

Bleeding, re infus ion  and hemocytometer counting 

i 

4. Buc'get Item 5 .  Contractor 's  6. Method and Time of Report 
No : I No: Progress: Q u a r t e r l y  and 

I Spec ia l  Reports 

I 13. Related Pro jec ts :  

6120-1 Ef fec t s  of t a d i a t i o n  on h i s t o l o g i c a l  s t ruc tu re .  
6120-4 Predic t ion  of hematopoietic e f f e c t s  of l a r g e  dosea of i n t e r n a l l y  

administered rad ioac t ive  i so topes  from i n i t i a l  t r a c e r  dose s tud ie s .  
6220-2 Immunological s tud ie s  on i r r a d i a t e d  animels protocted with bone 

marrotr. 
6220-4 Methods for separa t ion  and u t i l i z a t i o n  of v i a b l e  leukocytes and 

p l a to lo t s .  
6320-15 .Troatmont of thyro toxicos is  with Il3I and polycythemia vera wi th  P32. 

7. Contractor: Associated Univers i t ies ,  Inc. 
Brookhsven Nntional Laboratory 

14, ti ccomplishmonts-FY 1954: 

Not activo. 

8 .  Working Location 9. Contract No1 
Upton, New York AT-30-2-GEN-UI I 

15. Expected Results-FY 1955: 

To be i n i t i a t e d .  

16, Anticipated Problerne-F'Y 1956-FY 1957: 

Animnl work w i l l  be continued and if possible humen s tud ie s  w i l l  be i n . i t i a t e i i  
during FY 1956. 

BOX N o  
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, Pro jec t  T i t l e :  Bcnoficial  Applications of Atomic % e r a  
-Cancer R C S Q ~ C  

2. Date: JUNE 1955 

3ubAot iv i ty  

6310 - 1 
6310 - 2  

6310 - 3 

NO 

63M - 4 

I .  Budget Ac t iv i ty  4. Budget Item 5 .  Contractorla 

No:Summary. I No: . 63 10 No : 

Projec t  Ti= 

Noutron Capturo Therapy 

Tredment of m t a s t a t i c  Thyroid Carcinoma with 1-131 

Thsrnpoutic Uso of bh56 in Cnrcinoma of the Liver 
and Pmcrc:is and i n  Metastatic Cnrcinom of the  Liver 

An Evnluotion o f  t h e  T h e r a p u t i o  P O b n t i d i t i 8 8  of 
Rndioactiva Gallium (Ca72) in Relief of In t rao tnble  
Pain from Malignnncy Primary i n  or  EIetnstatio t o  Bone 

6 .  %thod &Time of Reporting 
Progress: Qunrterly & 

Spocinl  Reports 

Pa@ NO.. 

6000-45 

6000 -48 

6000- 50 

_ _ _  ~~~ ~ 

7. Contrnctor: Associated l h i v e r s i t i e s ,  h c .  
Brookhavcn Nctional Laboratory 

I. Porson i n  Chargo: L. E .  Fan: 

i 

~ 

8.  Working Location: 9.Contract No8 

11, S t a r t i n g  Dator Continuing 

Upton, New York AT-30-2-BN-16 

- 

6000- 51 

i 
1 

I 
BOXNO / 
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Effec t s  of Radiotion Upon Skin and Measures for Alter ing I t  

Projec t  T i t l e t  Expected Responses (6220-1) - 
17. Operating Costs , Actual Estimnted . Estimated Estimnted 

1954 222,, 1956 1957 

T o t a l  Cost $ 19,000 $ 16,000 $ 30,000 
. .  . .  

Prornted by sc i en t i f i ' c  e f f o r t  based on F. Y. 1956 analisis (F. Y. 1954 d e t h i l s  
no t  clvailoble ) 

.. 

18. Cost of Plant  & Equipment Direc t ly  Required 
(Financed i n  P & E program - shown hore for i d o r m a t i o n  only) 

Actual Estimated Estimated Estimated 
1951, 1955 1956L 1957.52- 

(A) Construction - -- 

19. Direc t  bhn Power . 2 5 4  2-225 g@ 1957 

NO. of Man Yema 
S c i o n t i s t s  & Engineers 
Other 

Total  

.5 .5 1.0 
09 .8 1 e 3  

Wthor" I N ~ ~ - Y Q ~ W S  proratod by S c i e n t i f i c  o f f o r t  (F.Y. 1956 analysis) 
(F.Y. 1951, dota i l s  n o t  avui lablo)  

20, Comniants 
. .  

- - 
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Inmunological S tudies  on I r r ad ia t ed  Animals I -. 
. . .. 

I 
1%L 19552- 1_956 -1957 

Projec t  Ti t lo :  Protoctod w i t h  Bono Marrow (6220-2) . .  ---- ---- 
17. Operating C o s t s  Actual Estimated Estimated Estimate? 

T o t a l  Cost $ l l , c O O  $ 18,000 $ 15,000 

ProrRted by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 analysis- (F. Y. 1954 d e t a i l s  I 
not QVflilQblL3) I 

18. Cost of P lan t  &Equipment Direc t ly  Required 
(Financed i n  P & E program - show here for information only) 

Actual Estimated Estimated Estimated 
2 w L a  1956-1957 

( A ) - C o n s t r u c t h  

(E) Equipment 

19. Direct bkm Power ‘ m  3% m w  
No. of t.hn Years 
S c i e n t i s t s  & Engineors 
Other 

.3 .5 .5 
e 6  .9 .7 

Tota l  .9 1.4 1.2 - 

jlOtherII mnn-years proroted by s c i e n t i f i c  e f f o r t  (F.Y. 1956 analys is )  
(F.Y. 1954 d e t o i l a  no t  available) 

20. Comments 

BOX No. 
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3. Budget Act ivi ty  4. Bu5get Item 5. Contractor 's  
No; 6220-3 I No: I No: 

I 
7. Contractor:  Associated Univers i t ies ,  Inc. 8. Working Location 9. Contract  No1 

Brookhaven National Laboratory I Upton. New York I AT-30-2-GEN-lE; 

6 .  Method and Time of Report 
Progress: Q u a r t e r l y  and 
S p e c i a l  Reports 

10. Person i n  Charge: 

12. Purpose nnd Need: 

1 11. .Star t ing Date: 

- E .  P. Cronkite - .--.-- -- 

The pro jac t  i s  designed t o  develop a comprehensive s tudy  of the aynamics of 
production and dos t ruc t ion  of formed elements of tho blood under normal and 
abnormal condi t ions i n  man and animals, t o  e luc ida te  productive c a p a c i t i e s  of 
homatopoiotic t i s s u e s ,  r a t e s  of des t ruc t ion  and u t i l i z a t i o n  i n  normal and 
morbid s t a t e o  nnd f a c t o r s  c o n t r o l l i n g  productivo and des t ruc t ivo  r a t e s .  

L i t t l e  is k n o w b o u t  the  foregoing and such information I s  e s s e n t i a l  t o  t h e  
understanding of primary and socondary blood dyscras ias  and t h e i r  treatment. 
Productive capoci t ies  w i l l  be determined by repeated bleeding, separa t ion  of 
p l a t o l e t s  and leukocytoa and re infus ion  of soparated red c e l l a  t o  maintain 
constant  erythrocyte  mass. 
w i l l  be combined with radio-labeling tachniques i n  order  t o  determino t h e  
changes i n  t o t a l  r e d  c e l l ,  p l a t e l e t  and leukocyte msa. 

Bleeding, re infus ion  and hemocytometer counting 

i 

I 13. Rolated Pro jec ts :  

6120-1 E f f e c t s  of f a d i a t i o n  on h i s t o l o g i c n l  structure, 
6120-4 Predict ion of hematopoietic e f f e c t s  of l a r g e  doses of i n t e r n a l l y  

administered rad ioac t ive  isotopes from i n i t i a l  t r a c e r  dose s tudies .  
6 2 2 0 2  Immunological s t u d i e s  on i r r a d i a t e d  animels protocted with bone 

marrow. 
6220-4 Methods f o r  separat ion and u t i l i z a t i o n  of v i a b l e  leukocytes  and 

p l a t e l o t s ,  
6320-15.Troatmnt of thyrotoxicosis  with 1131 and polycythemia vera  w i t h  P32. 

I 

I 14. I, c complis hmon t s-FY 1954 : 

Hot a c t i v o e  

15. Expected Rosults-FY 1955: 

'' To be i n i t i a t e d .  I 

16. Anticipated Problems4Y 1956aY 1957: 

Animo1 work w i l l  be continued and i f  possible  human e t u d i e s  w i l l  be i n . i t i e t e 8  
during FY 1956. 
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-Cancer Rcsemc 

, ?-Activity 
. NO* 

i 
6310 - 1 
6310 -2 

6310 - 3 

I 

6316 - 4 

\ 
I 
! 

3 .  Budget Ac t iv i ty  4. Budget I t e m  5. Contractor 's  

6310 No:Surmnmy . 1 NO: , 

' i  

6. mthod & T i m e  of Reporting 
Progress: Quarterly & 

Spocinl Reports 

P ro jec t  Ti& 

Noutron Cnpture Thernpy 

Tredment of % t o s t a t i c  Thyroid Carcinoma with 1-131 

Th6ropoutic Us0 of M-156 i n  Cnrcinoma of the Liver 
and Pmcrcns and in l-bttnstntic Corcinomn of the  Livor 

An Evaluation of the 'Z2leraputio Potentinlltiee of 
Rndioactive G a l l i u m  (Ca72) in Relief of In t r ac t ab le  
Pnin from Mdligmmcy P r i m r y  in or t b t n s t n t i c  t o  Bone 

7. Contrcctor: Associnted Gnivers i t ies ,  Inc. 8 .  Working Locntionr 
Brookhavcn Nctional h b o r n t o r y  Upton, New York 

.. 
Pane No.. 

6000-45 

6000 -48 

6000- 50 

I 

6000- 51 

9.Contrnct No: 
AT-30-2-C;EN-16 

\ 

10. Porson i n  Chnrga: L. E. F m  

I BOX NO 

FOLDER I 

--+ 

11. S t m t i n g  Data: Continuing 
_I_ 



, -  

I \  

Methods f o r  Separetion and Ut i l i za t ion  of Viable 
Pro j e o t  T i t l e :  Leukacytss and P l a t e l e t s  (6220-4) 

17. O p r a t i n g  Costs Actual Estimated Estimated Estimated 
1956 1957 1954 22i.5- 

$ 56,000 8 57,000 $ 60,000 Total  Cost 

Prorated by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 ana lys i s  (F.Y. 1954 
d o t a i l s  n o t  avoi lab le)  

18. Coat of P l a n t  & Equipment DFrectly Required ' 

(Financed in P & E  pogram - shown horo f o r  information only) 

Actual Estimated Estimated Estimated 
- 224 1955 1956- 1957 - 

( A )  Construction 

(B) Equipment 

19. Diroct Kan Power 

No. of Man Yonre 
S c i e n t i s t s  & Engineers 
Othor 

To ta l  4*2 4.5 

w 
2 .o 
2 97 

4.7 

- 

Wthor" man-yoare prorated by sc i en tF f i c  e f f o r t  (F.Y. 1956 ana lys i s )  
(F.Y. 1954 d o t a i l s  n o t  ovalloblo) ' 

. .  

20. C o w n t s  

BOX Na 

FOLDER 

I 
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, Budget Activity 
No: 
6310-1 - 

PROPOSAL A N D  AUTHORIZATION 
FOR RESEARCH OR DEVXLOPIENT 
- AEC-189 -- 

4 ,  Budget Item 5 .  Contractor 's  6. Mothod and Time of Reportin6 
No : No : Progress: Quar t e r ly  and 

Spec in l  Reports 

, Projec t  T i t l e :  
Neutron Capture Therapy 

I Contractor: Associated Univers i t ies ,  Inc. 
Broolthnven Na t i ono l  Loboro to ry  

2. Dnte: 
JIME 1955 

8. Working Location 9. Contract No, 
Upton, New York AT-30-24EN-16 

I. Person i n  Chnrga: 

L. E. Far r  

2 .  Purposo nnd Noed: 

! 

i 
11. S t a r t i n g  date:  

The concept of noutron capture therapy r equ i r e s  extensive experionce 
t o  determine i f  s i g n i f i c a n t l y  p rac t i cn l  results can be obtained i n  t h e  
con t ro l  of malignancios f o r  which other therapeut ic  measuros a r e  t o t a l l y  
inadequate. 
s u i t a b l y  shiolded f a c i l i t y ;  t he  exploi-o.tion t o  thc  f u l l  of neutron o f f e c t s  
a t  a l l  enorgiea; extcnsivo phormacologicol i nves t iga t ion  of cordpounds of 
t a rGe t s1emen t s ; and  necessary experinental ,  c l i n i c a l  and h i s t o l o g i c a l  
study t o  perciit c r i t i c a l  evaluation. 

The us0 of a nuclonr roac tor  requires t h e  developinent of a 

3 .  Related Pro jcc ts :  

6110 - 1 

6120 - 1 

6220 - 1 

6320 - 1 

6320 - 2 

6320 - 3 

6320 - 4 

6320 - 5 

6320 - 9 

6320 - 16 

6320 - 17 

6320 - 30 

633-0 - 31 

6320 - 32 

6320 - 34 

Cancerogenic e f f e c t s  of r ad ia t ion .  

E f fec t s  of r ad ia t ion  on h i s t o l o g i c a l  s t ruc ture .  

E f fec t s  of rod ia t ion  upon sk in  and neasures for a l t o r i n g  
expected r e s u l t s .  

Application of  t r a c e r  theorj. t o  ana lys i s  of t he  k ino t i c s  
of e l e c t r o l y t e s  i n  physiological systems. 

Tho use of rad ioac t ive  isotopos a3 t r a c e r  m t e r i a l s  t o  
olucidato bas ic  pYoblemo concerning c loc t ro ly t e s  i n  tho 
study of hypertension. 

The use of sho r t  l ived  rad io iso topes  8s t r a c o r s  i n  tho  
study of normal and abnormal physiology both i n  mnn and 
animals. 

Ion t r anspor t  across  toll surfaces.  

Localization of r ad io log ica l  e f f e c t s  t o  c e l l u l a r  dimensions. 

Measuronent of organ blood flow by oxternnl  counting. 

Tho e f f e c t s  of r ad ia t ion  upon enzyme systems i n  v i t r o  and - vivo, both in t i s s u e  SamplQS and i n t a c t  animals. 

Connective t i s s u e  proteins.  

Neutron dosimetry by p i l e  a c t i v a t i o n  methcds, b io log ica l  
dosimetry and tissue-equivalent i on iza t ion  chambors. 

Cha rac to r i s t i c s  of  b a c t e r i a l  g ra r th  dur ing  continuous i r r a d i a t i o n ,  

Physical moasuremcnts of dose de l ivered  by in tmmal ly  administcrod 
isotopes.  

, 

Effec t s  of boron on the  human myocardium a 
e lcc t rocard iogrm.  

BOX NO. 
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I .. 
- Projcrct T i t l o r  Bonofioial Applications of Atomic Energy-Cnncer Research (6310) --- 

L7. Uperoting Costs 

T Q t d ‘  Cost 

ActudL Est imntod Estimntad Estimated 
145r, 1955 1956- 19 57 

#Cnlculntod from F. Y. 1954 t o t a l  cos t  f o r  Medical & Cancer Rosearch and 
. re lat ive e f f o r t  f o r  t h i s  a c t i v i t y  i n  F. Y. 1955 - F .  Y. ‘1956. 

. . .  . .  , 

. .. . .  

Total Cost includosr 

I ” .25% of Rosearch Hospitol Cost - 90,000 . 102,000 , 107,WO 
Ronc tor Usage 57,000 47,000 42,000 

I 

. .  LU.”Cost of P lan t  & ]Equipment Di roc t ly  Required . ..-. .-- 
(Financed i n  P & E  progrom - shorn hero f o r  inforniltion only)  J 

I a .  . 
Actual Estimntod Estimnted Estimated 

- ~ X i L -  1956 1957 . 

(A) Construction 
I. . . .  

No. of Mon Years 
S c i e n t i s t s  & Engiceors 
Tochnicnl 
Administration & Sorvice 

Total  

*Calculated from F. Y. 1954 t o t o l  e f f o r t  f o r  Medicnl & Cancer Rosearch and 
ro ln t ivo  e f f o r t  f o r  this a c t i v i t y  in F. Y. 1955 - F. Y. 1956. 

1 
I 

20. Comcnts 

BOX No. 

FOLDER 

- -  -- 
OFFICIAL B E  ONLY 



Pro lcc t  u: Neutron CnDtl1l.e Thcranv (continued) 
14, Acconpltshncnts FY 1954: 

Publ ica t ion  of c l i n i c a l  results i n  f i r s t t e n  pa t i en t s .  

Neutron capture therapy with boron i n  t h e  t r c a t n e n t  of glioblastoma 
multiformc. 
L ,  E. k r r ,  W. H. Swoct, J. S. Xobertson, C ,  G.  Fos te r ,  H.B. Locksley, 
D. L. Suthcrland, M’. L. ilenclolsohn, and E. E. S t i ck ley  
Lm. J. Rocnt, Rad. Thernp. 6: Nucl. Ned. a, 279 (1954). 

Dosign complotod o f  modifications of modical f a c i l i t y  i n  BNLReactor t o  
incroaso i t s  offoctivonoss for uso i n  noutron CapturQ therapy. Now 
f a c i l i t y  i n s tn l lod  and shown t o  provide an increasod thermal neutron 
f l u x  and a l s o  a so t i s fnc to ry  s h u t t e r  cont ro l  of f a c i l i t y  pormitt ing 
s impl i f ica t ion  and improvomont of roac tor  opera t ion  prac t ices .  

Four pa t ion t s  t roa t cd  i n  now f a c i l i t y .  
woclcs apar t .  

From oxperionco gainad a t  tho l a r g o  Droolrhovon RQactOr it was npparont 
t h a t  -8 reac tor  a n d  i t s  sh ie ld ing  d .cs ipod  spoc i f i cn l ly  for nedica l  usc 
i s  nccossary for complcto oxplorntion of tho p o s s i b i l i t i s s  inherent  i n  
noutron capture thorapy. 

I n  conjunction with Roactor Engineering and. Roactor Opgat ions  Depnrtmonts 
a t  arookhavon and Advance Tochnolosy Corporation a3 a subcontrnctor, 
gcnoral opornting requiramonts of a nodica l  use r eac to r  were established. 
Rosul t s  of those s tud ios  a r e  incorporated i n  ATC ropor t s  t o  BNL. 

Pharmacologically, add i t iona l  d a t a  were obkainod on bwon d i s t r i b u t i o n  i n  
mice w i t h  exporinontal t ransplan tublo  brain tumor, B?ood diaappoarance 
and ur ine  oxcrotion curvos voro obtainod on dogs. S M l a r  da ta  HGr0 
obtained on pnt ionts .  
similar t o  that f o r  baron wero obtained t o  os tnh l i sh  l e t h a l i t y  ranges. 

To increaso knowlodgo rognrding l o c a l i z a t i o n  of boron i n  tumor and normal 
t i s s u c s  s tud ies  wero begun on rndioautopaphy of t i sauos  containing boron 
by slou noutron rad ia t ion .  
f i l m s  and cmuleions i n  t h a  s i l o  r eac to r  f a c i l i t y ,  \J-15, i n  tho  biology 
thermal column f a c i l i t y ,  and i n  tho  new nodica l  f a c i l l t y .  
namcd, a ncw bismuth and graphi tc  cas so t to  was developed t o  minlmizo t h e  
oxtrancous e f f c c t s  of earnla i-adintion, and of hcavy p a r t i c l c  or cner- 
g o t i c  oloctrons on tho  emulsion. 

Ono rocoived two troatments four 

Preliminary t o x i c i t y  d a t a  on ’,ithim compounds 

?,ttcnpts vorc mdo t o  oxposo boron-loaded 

For the  l a s t  

15. Ecpoctod X O s U l t s  FY 1955: 

Through January 1955, throe  add i t iona l  p a t i e n t s  wore t rea tod ,  and one 
po t i cn t  i n  e a r l i e r  s o r i e s  was ro t roa tcd  n f t e r  7 months. 
intorim and not conclusive but  i nd ica to  a marked longthening of i n to rva l  
during which offoctivo cont ro l  i s  mnintained ovor tumor growth as com- 
pared t o  f i r s t  so r ios  of 10 pa t i en t s .  
t roa t cd  with var in t iono  i n  proccduro a3 indicatod. 

Histolo(;.ical study was conploted nnd manuscript sutmittod for publ ica t ion  
on : 

R o s u l t s  a ro  

Additional pn t i cn t s  t r i l l  bo 

I Pathological study of eiRht p a t i e n t s  wi th  glioblastoma nultiformo 
troatcd by noutron capture using boron-10. 
J.T. Gcdwin, L.E. Farr,  1,f.H. Swoet and S.S. Robortson 
Cancor. I n  pross. 

i 

i 
AdEitionnl da ta  were obtainod on blood disapponrance of and u r ina ry  
oxcrotion of boron i n  pa t ion t s ,  docs and mico. 
rcportcd in: 

L a t t e r  d a t a  p a r t i a l l y  

Physics and physiology of.noutron cnpturo therapy. 
L.E. Farr,  J.S. Robortson, and E.E. Sticklo~Epos,To 
Proc. Soc. Nat. Acnd. Sci.  4, 1087 (1954). 

COLLECT1 

OX No 
(See Cont inmt ion  Shoet! 
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Pro jec t  T i t l e :  Neutron Capture Therapy (6310-1) 

L7. Opornting Coats l rc tunl  Estimated Eatimoted Estimntad 
1954 1955 1956 1957 , 

Total Cost $l84,0m $L97,000 82l5,OCO 

Froreted by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 analysis (F. Y. 1954 
d o t o i l s  n o t  nvnilnble) 

~ ~ ~ 

18. Cost of P l a t  & Equipmont Di rec t ly  Requirod 
(Finmced i n  P & E proprun - ohoun hero for i n fomnt ion  only) 

Actual Estimated Estinntod Estimated 
19r.G 1955 ID56 3L 

(A) Construction 

L9. Direc t  Man Power 1954 1955 1956 1957 

No. of k n  Years 
Scientists & Ehgineers 
Other 

3-0 3.35 4.5 
12.7 13.75 U.6 ---- 

%til 15.7 17.1 19.1 

110ther" mm-yenrs prorcted by s c i e n t i f i c  e f f o r t  (F.Y. 1956 n n d y s i a )  
(F.Y. 1954 d e t a i l s  not nvnilnble) 

20. C o m n t s  

REPOSITOR 

COLLECT10 

BOX N O  

FOLDER .- - 



(continucd) P ro jec t  T i t l e :  Neutron CaDture Thoraiy 
e- 

_ _  

15.  E :pc ted  Resul t s  FY 1955: (continued) i 
A study of spec i f i c  design f a c t o r s  f o r  a medical r eao ta r  car r ied  out  by 
the  above groups led  t o  a proposal of an a i r  cooled graphi te  moderated 
assembly v i t h  the  core of the  Oak Ridge swimning pool va r i e ty  cooled by 
a two-stage na tu ra l  water system. 
of f l e x i b i l i t y  necessary i n  a research  machine. 
i n  ATC r epor t s  t o  NIL. 

The design provides a high degree 
Resul t s  incorporated 

Preliminary h i s to log ica l  s t u d i e s  were completed on f i r s t  two p a t i e n t s  
r a c c i v h g  higher f l u  neutron copturo therapy. 
r ad ia t ion  e f f e c t s  i n  agreement with presumed g rea t e r  exposure. 

Pharmacologically, t o x i c i t y  s tud ies  have been completed or a r e  i n  progress 
wherein thc fol.3.owing f a c t o r s  .we observed: 

1. The DffQCt of glucose Upon boron t o x i c i t y  i n  the  mouse. 
2. The of foc t  of r a t e  of adminis t ra t ion  on t o x i c i t y .  
3 ,  Tho influonce of various comploxing agents on t o x i c i t y ,  
4 .  Tho offoc t  of ago of the animal upon susoep t ib i l i t y  t o  boron - in toxica t ion .  
5 .  The e f f ec t s  of other drugs used i n  patients upon boron tox ic i ty .  

Tissuos show increased 

Designed s tudies  on l i th ium ccapounds i s  continuing. 

Su i t ab le  methods for  boron ana lys i s  with r e q u i s i t e  accuracy and prec is ion  
vera  found not  ava i lab le .  Modification of previous methods wa3 necessary 
but extensive t e s t i n g  of method i s  r e q u h e d  t o  a s su re  complete r e l i a b i l i t y .  
A Sa t iSfaCtOXy procedure is nov believed t o  have been developed, but 
f u r t h e r  t e s t i n g  is required.  
pas t  s eve ra l  f i s c a l  years  and n i l 1  continue. A program has been Get up 
t o  provide f o r  cooperation with any group ,rho synthesizes organic boron 
compounds uhereby a t  BNL acute  t o x i c i t y  and i n i t i a l  tumor d i s t r i b u t i o n  
s tud ie s  can be made on any baron containing compound. ‘General 
pharnacological s tud ie s  are continuing on boron in dose and manner 
employed i n  current p a t i e n t  procedures. 

Phis has  been a continuing p ro jec t  over t h e  

Localization w o r k  by radioautography of boron vas extonded and ndu pro- 
cedures Were +.eveloped i n  an a t t e a p t  t o  minimize the  e f f e c t s  of secondary 
p a r t i c l e s  created i n  the  surrounding a i r ,  b e t t e r  emulsions were inves t i -  
gated,  and improved microtana and microscope techniques !rare devised, 

16. Anticipatod Probloms FY 19% SC 1957: -4 
The work on t h i s  goneral  problem will continua a t  an increased levo1 of 
a c t i v i t y .  Addi t ioml  etudles r i i l l  be oar r ied  on on a l l  oont inuing  
p ro jec t s  and severa l  oxperiaontal  animal s t u d i e s  including a study 
on t h e  incorporation of C-14 labe led  amino a c i d s  by a t ransplan tab le  
mouse glioblastoma and e f f e c t s  of neutron r a d i a t i o n  thereon, 

I 
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1. Projec t  T i t l e :  Therapeutic use of i n  2. Dote: 

3. Dudnet Act iv i ty  4. Budeet Item 5 .  Contrac tor ' s  6. Method and Time of Reporting 

.- - - 1 No: S p e c i a l  Reports 

7. Contractor:  Associated Univers i t ies ,  Inc. 8. Working Location 9. Contract No: 
Brookhaven National Laboratory Upton, New York AT-30-2-GEN-15 

Carcinoma of t he  Liver and Pancreas and 
i n  Netas ta t ic  Carcinoma of the  TAver 

JUNE 1955 

110: 6310-3 Progress:  Quarter ly  and 

10. Person i n  Charge: 11. S t a r t i n g  Date: 
G. C .  Cotzios 

I Bnsic physiological  otudies  with t h i s  isotope of 2.4 hour ha l f  l i f e  suggestet  
it might provc uoeful i n  malignancies involving t h e  l i v e r  and pancreas. Patiau:j 
evaluat ion of therapy was therefore  begun. I I I 

I 
3.  Related ProJects :  i 

I I 
I I 

I 
I 

I 
I 

I 

I 

6110-1 
6120-1 

6120-4 

6120-5 

6220-3 

6320-1 

6320 - 3 

6320-9 
6320-16 

I 

Cancerogenic e f f e c t s  of r ad ia t ion .  
E f f e c t s  of r a d i a t i o n  on h i s t o l o g i c a l  s t ruc tu re .  

Predic t ion  of hematopoietic e f f e c t s  of la rge  doaes of i n t e r n a l l y  ad- i 
ministered rad ioac t ive  isotopes from i n i t i a l  tracer dose s tudiee .  I 

-- In  v i t r o  radifition e f f e c t s  on coeazyme l i v e r  concentretione fol lowing 
neutron exposures of i n t a c t  animals. 

Dynamics of production and des t ruc t ion  of blood forwed elements. 

Application of t r ace r  theory t o  a n a l y s i s  of t h e  k ine t i c s  of e l e c t r o -  
l y t e s  i n  physiological  systems. 
The use of ehort  l ived  radioisotopes a s  t racers '  i n  t h e  study of' normal 
and abnormal physiology both i n  man and animals. 
Measurement of organ blood flow by e x t e r n a l  counti?lg. 

both i n  t i s s u e  
The e f f e c t s  of rad ia t ion  upon enzyme eyeterns i n  v i i r o  and i n  vivo,  I 

I samples and i n t a c t  animals. 

14. Accomplishments - F.Y. 1954: 

Two p a t i e n t s  were t rea ted .  ! mortem t o  have had m i l i p a n c y  of the  pancreaa metastasizing t o  t h e  l i v e r .  
' was t h e  f i rs t  p a t i e n t  t rea ted .  Amelioration of symptomatology was noted. No 

complications of se r ious  import developed. 
Second p a t i e n t  had primary malignancy of t h e  l a rge  bowel metoetadz ing  t o  t h e  ! 
l i v e r .  
without  apparent a igni f icant  in te r fe rence  wi th  l i v e r  funct ion.  Hematological ' 

complication8 devel.oped and a second t reatment  s e r i e s  had t o  be ahandoned i n  : 
t h i 3  pa t i en t .  

One had carcinoma of t h e  l i v e r  b u t  was bel ieved prc- 
This  

Dosage was obviously Inadequate. 

Bhrlnksgt of enlarged l i v e r  containing palpable matsetaoes r e e u l t s d  

5. Expected Resul t s  - F.Y. 1955: i 

Aga!n eympto- 1 A t h i r d  pa t i en t  with metas ta t ic  cancer t o  t h e  l i v e r  was t r ea t ed .  

be ca r r i ed  out as su i t ab le  subjects  become avai lable .  

6 .  Anticipated Problems - F.Y. 1956 & F.Y. 1957:COLLECTi0 

Continuing. 



PROPOSAL A N D  AUTHORIZATION 
FOR RESEARCH OR DEVELOPPENT 

AEC-189 

9 Projec t  T i t l e :  Tieatment of Metastat ic  Thyroid 2. Dete: 
JUNE 1955 Carcinoma with I 3 , i 

, Dudget Act iv i ty  
No: 6310-2 

I 
4 .  Budget Item 5. Cont rac tor ' s  6. Method and Time of Reportint 

No: I No: Prograss : Quar t e r ly  and 
Spec ia l  Reports 

. Contractor: Associated Univers i t ies ,  Ino. 8 .  Working Location 
Brookhaven National Laboratory Upton, New York -- 

2. Purpose and Need: 

To c r i t i c a l l y  evaluate  the  long term e f f i c a c y  of 1131 as a therapeut ic  agent 'I!? 
thyroid carcinoma and t o  def ine i t s  l imi t a t ions  and the  complications attendant. 
upon i ts  long continued use, the following s tud ie s  a r e  i n  progress: 

a) Comparison of ca lcu la ted  r e p  t o  blood with hematological parameters. 
b_) E v a l u a t i ~ t  of' c l i n i c a l  and roentgenological  response of metastases t o  

c )  Comparison of qua 

d) Study of t he  e f f icacy  of t h i o u r a c i l  and other  thyroid-blocking agente 

therapy . 
t a t l v e  phys io logica l  behavior of t r a c e r  and the ra -  

peut ic  doses of I w . 
i n  inducing uptake i n  non-functioning tumors. 

9. Contract No. 
AT-30-24EN-16 - 

.3. Related Pro jec ts :  

6120-1 Ef fec t s  of r ad ia t ion  upon col lagen and collagenous t i n sues  
by chemical s tud ies .  

OD reveale.' 

6110-1 Cancerogenic e f f e c t s  of r ad ia t ion .  

6120-4 Predic t ion  of hematopoietic e f f e c t s  of l a r g e  doees of i n t e r n a l l y  ad- 
minis tered rad ioac t ive  i so topes  from i n i t i a l  t r a c e r  dose s tudies .  

The use of rad ioac t ive ly  labe led  p ro te in  t o  s tudy c e r t e i n  physiologiCa1 
aspects  of body water d i s t r i b u t i o n  and the e f f e c t s  of thyro id  hormone 
on t h i s  d i s t r ibu t ion .  

6320-7 Di s t r ibu t ion  of r ad ioac t ive ly  labeled albumin and i t s  k i n e t i c s  in 
myxedema and euthyroidism. 

6320-6 

6320-11 Accuracy of a radiopotassium d i l u t i o n  technique f o r  t h e  measurement of 
cardiac output. 

6320-14 The a f f i n i t y  of thyro id  t i s s u e  for elements of t h e  seventh per iodic  

6320-15 Treatment of thyro toxicos is  wi th  X131 and polycythemia vera  with P32, 

group. 

L4. Accomplishments - F.Y. 1954: 

Completion of autopay mater ia l  on one p a t i e  
present ,  presumably caused by r a d i a t i o n .  D 
Routine follow-ups on group cont inue.  

- 
BOX No 

FOLDER 

L5. Expected Resul t s  - F.Y. 1955: 

To ta l  average humber of pa t i en t s  i n  s tudy group o 
S tudies  co r re l a t ing  e f f e c t s ,  sug&est 1131 is e f f e c z l n  p a r t i a l  des t ruc t ion  
of lung metastases; is e f fec t ive  i n  shr inking of pulmonary metastases; and 
qu i t e  regular ly  produces regression i n  other  s o f t  t i s s u e  metastasee. 

o i a  -1;. 

(9ee cont inuat ion Sheet) 
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Frojoct  T i t l e :  

17. Oporcting Costo bc tudl  E s t i m t o d  E e t b t o d  Estimated 

Treatment of Hetos ta t ic  Thyroid Carcinoma w i t h  1-131 (6310-2) 

22%- 19 56 19 57 

T o t a l  Cost $ 61,000 $ 65,000 $ 96,000 

Prorated by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 annlysis  (F. Y. 1954 
d e t a i l s  n o t  ava i lab le)  

~ ~ 

18. Cost of P lan t  & Equipment Diroc t ly  Roquhod 
(Financod in P & E program - shown here  f o r  information only) 

Actual  Estimntod Estimated Estimated 
19 54 1955 1956- 1957 

-- - 
( A )  Construction 

(B) Equipment 

19. Direct  Wm Power 

No. of Man Yoars 
S c i e n t i s t s  & Enginoors 
Other 

Total  

IlOthortl W - ~ Q W S  prornted by a c i e n t i f i o  effort (F. Y. 1956 annlyeis) 
(F. Y. 1954 d o t a i l s  no t  ava i lab le)  

20. Commcnts 

BOX No 

FOLDER 

4 0 0 1 9 8 7  OFFICIAL USE CNLY 



400 I 9 8 8  

Pro jec t  T i t l e :  Treatment of Metastatic Thyroid Carcinoma (Continued) 
With 1131 

Anticipated Problems - F.Y. 1956 & F.Y. 1957: 

Continuing. 
velopment of pre-leukemia or leukemia s t a t e .  

Especial  a t t e n t i o n  w i l l  be paid t o  bone marrow and poss ib le  de- 

I 
I 

' I  
I 

I 

I 
I 
I 

I 
I 

I 
I 
I 

! 
I 

I 

I 

! 
I 
I 

1 

I 

I 

I 
I 

I 

I 
1 

BOXNo 

FOLDER ___LcL 
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P r o j e c t  Title; and in Pbtadtn t ic  Carchoma or' t ho  Liver  

17. Operating Costa Actual Estimated Estimated Estimatbd :, 
+ "3% 1955 19 56 - 19 57- *' ' 

(6- .-3) 

Prorntod by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 annlys is  (F. Y. 1954 
d e t a i l s  no t  ava i lab le)  

I 

18. Cost o f  P l n n t  & Equipment Direc t ly  Roquirod 
(Finoncod i n  P & E program - shown here f o r  information only) 

Actual Estimatod Estimated Estimntud 
22%- l q f , 5 L  I_ 1 9 5 6  1957 

(A) C.rnstruction 

4001989 

I (B)  Equipmcnt 

I 

No. o f  Mnn Yoars 
S c i e n t i s t s  & Engineers 
Other 

Total  

1lOthcr" man-years prorntod by sc a n t i f i c  a f f o r t  (F.Y. 1956 analysis) 
(F.Y. 1954 d o t o i l s  n o t  ava i lab le  3 

BOX No 

FOLDER 

OFFICIAL G E  ONLY 

. .  



I 

3 .  Budget Ac t iv i ty  
NO: 6310-4 

PROPOSAL AND AUTHORIZATION 
FOR RESEARCH QR DEVELOPMENT 

4. Budget Item 5. Cont rac tor ' s  6 .  Method and Time of Reporting 
rro: No : Progress: Quar t e r ly  and 

Spec ia l  Reports 

JkEC-la9 I 

10. Person in Charge: 
W .  1.l. Clollns ---- 

1. Pro jec t  T i t l e :  An 
P o t e n t i a l i t i e f i  JUNE 1955 
i n  Rel ief  of In t r ac t ab le  Pain From Malignancy 
Primary i n  or Metastat ic  t o  Bone. 
I 

11. S t a r t i n g  Date: 

7. Contractor: Associated Univers i t ies ,  Inc ,  8. Working Location 9. Contract  No. 
Upton, New York AT-30-2-CEN-16 Brookhaven Na t i one1 Labor a t  ory I --- 

12. Purpose and Need: 

During casua l  t r a c e r  s tud ie s  with gallium-72 t o  determine i t s  uptake by meta- 
s t a t i c  tumors it was noted i n  two p a t i e n t s  t h a t  r e l i e f  of pain followed. 
l iminary t e s t  i n  two po t i cn t s ,  one with metas ta t ic  b reas t  cancer and one with 
metastaTic prootamc cancer, r e su l t ed  i n  s ign i f l cen t  pain r e l i e f  f o r  over t h ree  
veeks. 

A pre-  

The present  s tudy was begun t o  evaluate  more f u l l y  t h i s  observat ioa.  

3. Related Projects :  

6110-1 Cancerogenic e f f e c t s  of rad ia t ion .  P I 6120-1 Ef fec t s  of r ad ia t ion  on h i s to log ica l  s t ruc tu re .  

6120-4 Predic t ion  of hematopoietic e f f e c t s  of l a rge  doses of i n t e r n a l l y  ad-  
minis tered rad ioac t ive  i so topes  from i n i t i a l  t r a c e r  dose s tudies .  I 

I 6220-3 Dynamics of production and des t ruc t ion  of blood forasd  elements. 

6310-2 
6310-3 

6320-1 

Treatment of metas ta t ic  thyro id  carcinoma with I? 
Therapeutic use of M d 6  i n  carcinoma of t he  l i v e r  and pancreas and i n  
metas ta t ic  carcinoma of the  l i v e r .  
Application of t r a c e r  theory t o  ana lys i s  of t he  k i n e t i c s  of e lec t ro -  

I lytes In physiological  systems. 

6320-3 The use of sho r t  l ived  radioisotopes a s  t r a c e r s  In  tke  s tudy of normal 
and abnormal phyoiology both i n  man and animals. I 

I 
ll4. Accomplishments - F.Y. 1954: 

1 Pro jec t  was out l ined,  desigaed, and prel iminary s tud ie s  were made. 

! ' ~ 5 .  Expected Resul t s  - F.Y. 1955: 

1 Ten had metastases from 
i breas t  cancer. Of these  t e n ,  one had dramatic r e l i e f  from pain and marked 

To da te  a t o t a l  of 15 pa t i en t s  have been t rea ted .  

e pa t i en t  with no r e l i e f .  One p a t i e n t  v i t h  
t a s t a s e s  had ve 

6. Anticipated Problems - F.Y. 1956: 

Metastat ic  p ros t a t i c  cancer has been apparent ly  re11 
pa t ien to .  This will be fu r the r  explored. Pro&&,? 
t h i s  f i s c a l  year. I 

400 I 9 9 0  



A . C ~ J O Z L  ~ ~ L I Z :  tmnel ic iL  Ap,jlications of Atomic Energy , .  
- I 

Medical Research (6320) 

7 .  Operating Costs Actual Estimated Estimated Estimated ' 
1956 1957 ! 1954 1955 

Total  Cost $759,100* $835,000 6895,000 $99O,O@J 

*Calculated from F. Y. 1954 t o t a l  cos t  for Hodical and Cancer Research 
and r e l a t i v e  e f f o r t  f o r  t h i s  a c t i v i t y  i n  F. Y. 1955 - F. Y. 1956. 

Total  Cost Includos: 
50% of Research Hospi ta l  Cost - - $185 , 000 $203 , 000 $2U, 000 
Roactor Usngo - - 26,000 $ 22,000 Ei, 20,000 

8. Cost of P lan t  & Equipment Direc t ly  Rcquirad 
(Financod i n  P & E program - shown hero for information only) 

Actual Estimntod Estimatod Estimated 
X&!L 1955 1956 1957 

- 
(A) Cons t ruc t ion  

(B) Equipment 

.9. Direct  Man Power a2t ,1511 a954 W z  

No. of llan Yeare ' 

Administratlvo & Service 11.0 . 11.0 XL.0. 11.5 

Sc ien t i s t s  and Engineore 15.5 19.0 21.5 * 25.0 
Technical 40.0 45.5 50.5 54.0 

Tota l  66.5(2 75.5 (2.0) 83.0(2.0) 90.5 (2.0) 

"Cnlculatod from F.Y. 1954 t o t a l  e f f o r t  f o r  Modical and Cancor Reeearch 
and r e l a t i v e  o f f o r t  for  t h i s  a c t i v i t y  i n  F. Y. 1955 - F. Y. 1956 

OFFICIAL USE ONLY 

BOX No 

FOLDER 



PROl'OSAL AND AUTHOiiIZATION 
FOR RESEARCH OR DEXELOI'KENT 

? ro joc t  T i t l e i  Benef ic ia l  Applications of 
Atomic Energy - Medical Research 

2. Date: 
JUTE 1955 

B u d p t  Act iv i ty  4. Budget Item 5 .  Contrac tor ' s  
do: 6320 No: Summary No: 

Ib-Activity 
No. 
6320 - 3 

6320 - 2 

6320 - 3 

6320 - 4 
6320 - 5 

6320 - 6 

6320 - 7 

6320 - 8 
6320 - 9 
6320 - 10 

6320 - 11 
6320 - 12 
6320 - 13 

6320 - 14 

6320 - 15 

6320 - 16 

6320 - 17 
6320 - 16 
6320 - 19 

6. Mothod and Time of Reporting 
Progress:  Quar t e r ly  and 

Spec ia l  Reports 

P_ypjoct T i  tlQ 

Application of Tracer Theory t o  Analysis of t he  
Kinetics of Elec t ro ly t e s  i n  Physiological Systems 

TI:e Use of Radioactive Isotopos as Tracer Materials 
t o  Eluc ida te  Basic Problems Concerning E lec t ro ly t e s  
in t h e  Study of Hypertension 
Tho Use of Short Lived R.dioisotopes as Tracers i n  
t h e  Study of Normal and Ahorma1 Physiology Both i n  
Man and Animals 
Ion  Traneport Aorosa C e l l  Surfaces 
loca l iza t ion  of Radiological E f fec t s  t o  Ce l lu l a r  
Dimensions 

The Us0 of Radioactively L a b l e d  Pro to in  t o  Study 
Cer ta in  Physiological Aspects of Body Wator Dis- 
t r i b u t i o n  and t h e  Ef foc t s  of Thyroid Hormone on 
t h i s  D i s t r ibu t ion  
Di s t r ibu t ion  of Rtd ioac t ive ly  Labeled Albumin and 
i t s  Kinetics i n  Myxedema and Euthyroidism 
IJ V i t r o  Uptake and Disappearance of Radioactive 
Xenon by Dog Tissuo 
Measurement of Organ Blood Flow by Externa l  
Counting 
Potassium Transport i n  t h e  Hoart of t h e  Dog 
Accuracy of a Radiopotassium Di lu t ion  Technique 
for the  14easuremont of Cardiac Output 
Preparation of Labeled P ro te ins  
Inves t iga t ion  of t he  Basic Physiology of Manganese 
Using Its Radioactive Isotopes 
The Aff in i ty  of Thyroid Tissue for Elemonts of tho  
Seventh Per iodic  Group 
Treatment of Thyrotoxicosie with 1-131 and Poly- 
c y t h o d o  Vera with P32 
Tho Effec ta  of Radiation upon Enzyme Sj-atems 
In VJ&Q and I n  vivo, both in Tissuo Samples and 
I n t a c t  h i m a l s  

Contractorr k s o c i a t o d  Univers i t ies ,  Ino. 
Brookhaven National Laboratory 

n 
Connoctive Tissue P ro te ins  

8. Working Location: 
Upton, New York ' 

Page NoL 

6000- 54 

600G 56 

6000- 57 

6000- 59 
6000-60 

6000-61 

6000-62 

6000.63 

6000-64 

6000-6fi 
6000-66 

6000-67 
6000-66 

6000-69 

6000-70 

6000-71 

6000-73 

1. Person i n  Chargo: 

L. E. Far r  

Studies on Glycoproteins 
Tho Devolopment of New Methods f&fotK8 
Carbon-14 Labeled COmpOUnds COLLECT, 

11. S t a r t i n g  Datea 

Continuing 

BOX NO. 

(seo con thun t ion  sheo t )  



D'ject T i t l e :  B e n e f i c r d  Applications of Atomic Enorgy - Medical Research (6320) 

ub- Ac t i v i t y  
No . 

6320 - 20 
6320 - 21 
6320 - 22 

6320 - 23 
6320 - 24 

6320 - 25 
6320 - 26 - 

6320 - 27 
6320 - 28 
6320 - 29 
6320 - 30 

6320 - 31 
6320 - 32 
6320 - 33 

- 2 -  

SUbMARY 
(continuad) 

P r o j e c t  T i t l e  

Incorporation of Carbon-14 Labeled Amino Acids 
by Tr i ch ine l l a  Spi ra l i s  Larvae 
The St ruc ture  of Hemoglobin 

Development and Ap:dication of Now Radioactive 
Isotopos f o r  Mcdical nnd Rcsacirch Purposes 
Dosoxyribonucloic Acid and i t 3  Role GIithin the  
Pneumococcus 
Studies on tho Conversion of Tryptophane 
t o  Niacin 
Study of Fats and Tr ig lycer ida  Absorption Using 
C14 Labeled Glycorine 
A Study of Conversion of Fa t  t o  Carbohydrate i n  
H6Timnl and Diabotic Animals and i n  H u m  Subjects 
by Anolysis of Carbon-14 Di s t r ibu t ion  i n  Gluco~c  
Radiation Sons i t i v i ty  of Di f fe ran t  S t r a i n s  of 
E. Pnsimoniao 

Calcium and Magnesium Metabolism i n  tho  Nophrotic 
Syndrome 
E loc t ro ly t e  Balance Study ir Animale 

Neutron Dosimetry by P i l e  Activation Methods, Bio- 
logical Dosimetry and Tissue Equivalont Ion iza t ion  
Chambers 
Charac t e r i s t i c s  of Bac te r i a l  Growth During Continu- 
ous I r r a d i a t i o n  
Phys ica l  Measuroments of Dose Dolivered by Intern- 
a l l y  Administered I so topes  

P a m  No. 

6000-76 

6000-77 
6000-78 

6000- 80 

6000- 81 

6000- 82 

6000- 83 

6000- 84 

6oocr a5 

6000- 86 
6000- 87 

6000- 89 

6000- 90 

Effec t s  of Boron on the Human Myocardium ae Reflected 6000- 91 
i n  the  Eleotrocardiogram 

CFFICIAL LEE ONLY 

-M 
BOX NO.  

FOLDER 



. I  

An Evcluntion of the  Thorapeutic P o t e n t i n l i t i e s  of Radioaotiva 

in or  kb tns tn t i c  to Bono 
Pro jec t  T i t l e ;  Gallium. (Ca72) .in Rolief  nf Iptrpctable PainLtxrn VafnlignancY .k%!&XI 

Actual E s t i m t e d  Estimatod E s t i m t e d  

.'' 

(6910-4) 

1957 
17. Opcrnting Cos ts  

195.4 1955 1956. - 
I 

Tots1 Cost 

Prorotod by s c i s n t i f  I C  0: 
n o t  available) I 

l f m t  bosod on F. Y. 1956 n n d y s i s  (F. Y. 1954 d e t a i l s  I 

18. Cost o f  Plemt & E q u i p a n t  D h c c t l y  Roquired 
(Finnncod i n  P & E progrim - shorn horo f o r  information only) 

I 
I 
I 

hc tuol  Estimated Estimated Es t inn t rc  ' I 2254 1955 1956- - 1 9 5 7  I 

! 
I 
I 

-. - 

(6) Construction 

(B) Equipment 

No, of Man Years 
Sc ion t i s  ts & Enginoors 
Othor 

Tota l  

.3 .3 
1.2 1.3 

1.6 1.5 " 

c_ c_ - 

I 

BOX No 

FOLDER 



P r  jop t  Tit le:  AFplication of Tractlr Theory t o  
Arlayysis o f  the  Kinatics of E loc t ro ly t e s  i n  

_ -  

2. Date: 
JUNE 1955 

Budgot Act iv i ty  4. Budgot I t c n  5. Cont rac tor ' s  
No : 

I. h r p o s o  and Noodi 

Mothometical rlnslyeos of da t a  nurpor t ing  to  show d i s t r i b u t i o n  hotweon various 
body compartmonts 2nd tho ro l a t ionsh ips  e x i s t i n g  thuroin.  
co l loc tsd  from cnimal s tud ic s  and o a t i c n t  s tud ie s  s p e c i f i c a l l y  t o  o luc ida to  
p o i n t s  i n  rcg<.rd t o  d i s t r ibu t ion .  
t h i s  typo of t na lys i s  i s  obtainod i n  tho courso of o thc r  s tud ies .  

Soma d a t a  N-G 

Howovor, thG major i ty  of da t a  avnileblo f o r  
- - 

6. Mcthod and T h x i  of Rspcrting 
Prcgross i  Spcc ic l  and 

13. Rolz.tod R o j o c t s :  

Contrcctor: Associatod Univorsit ios,  Inc.  
Brookf;uvcn Nctionnl Laboratory 

6320 - 2 Tho u6a of radiouctivo i so topcs  as  t r aco r  mntcr ia l s  t o  o luc lda to  
bas ic  problems concorning c l c c t r o l y t o s  i n  thc  study of hywrtonsion. 

6320 - 3 Thc ueo of ehor t  l i ved  rad io iso topes  as t r a c e r s  i n  the  study of 
norinal end abnormal physiology both I n  man and animals. 

Ion t r anspor t  across  c o l l  RWfaCoB. 6320 - 4 

8. Working Location: 9? Contract NG 
Uptcn Ncu York . AT-30-2-GEN-1 

6320 

1. Porson i n  C k ~ p :  
J. S. Robortson 

- 6 Tho uso of rndioac t ivo ly  labolod p ro te in  t o  study c o r t a i n  phyei- 
ologica l  aspects of body wator d i s t r i b u t i o n  cnd tha o f f o c t s  of 
thyroid hormono on th i f i  d i s t r ibu t ion .  

11. S t n r t i n g  Datoi 

6320 - 7 Dis t r ibu t ion  of rodioec t ivo ly  labuled nlbumin End Its k ine t i c s  i n  
nyxndsna 2nd outhyroidisrn. 

6320 - 10 Potassium t r anspor t  i n  tho hoar t  of tho  dog. 

6320 - 11 Accuracy of n radiopotassium d i l u t i o n  tochnique for tho mousuromnt 
of card iac  output. 

Invos t iga t ion  of tha bas ic  physiology of mnnganoso us ing  its rndlo- 6320 - 13 
ac t ivo  isotooos. 

6320 - 22 Dovolopnont and app l i ca t ion  of new rndioac t lvo  iaotooes f o r  nodica l  
and roscarch purposcs. 

6320 - 28 Cnlcium and negnasiun metabolism in tho neuhro t ic  syndrono. 

6320 - 29 Elcc t ro ly ta  balanco s tud ic s  i n  animals. 

6310 - 1 Noutron capture therapy. 

4. f.ccoInplishmcnts - F, X. 1954: 

DurinE thio pcriod d a t a  wcro c o l l o c t o j  by J S bortson, J. L. Camblo, Jr. 
and s t a f f  on d i s t r i b u t i o n  of  Nn2LJ C1 6J C 1 3 8 , ' ~ 4 ,  Br, Br82, ant ipyr inc  and 
sucroso i n  nniinols [tnd pc t i cn t s .  I k t a  woro 
preliminary forn  and comnonts on ana lys i  
s p o c i a l i s t s  i n  various u n i v a r s i t i c s  and 

I 

BOX No 

FOLDER 



_ -  

V I  ~ ~ c u i '  ~ n d a r y  L O  mnLysis the Kinetics o f  
in Phvs io lodca l  Svstems (6320 - 1) E1 oct ro lv tos  t 'TOJaCL i ' i t le l  A*rrd*--  

17. Operating Costs Actual Estimated Estimated E s t h a t e ~  
1955 1956 1957 1954 

, .. . . .  . .  . .  

Total Costs $ 13,000 $ 29,000 ' $ 49,000 

Prorated by s c i e n t i f i c  e f f o r t  tused on F.Y. 1956 ana lys i s  (F.Y. 1954 
d e t a i l s  not nva i leb le) .  

18. Cost of Plant and Equ ipen t  Di rec t ly  Requirad 
(Financed i n  P & E Program - shown here f o r  information only) 

Actual Estimated Estimated Estimatec 
2254L 1955 1956 1957 

( A )  Construction 

19, Direct Mon Power 

No. of Man Years 
S c i e n t i s t s  & Engineers 
Other 

T o t a l  

.3 .7 1.25 

.9 1.9 3.25 

1.2 2.6 4.5 

llt)t,herlf mm-years prorated by s c i o n t i f l c  e f f o r t  (F.Y. 1956 nnnlysie) . 
(F.Y. 1954 d o t a i l s  nQt  nvnihble.)  

20. Comments 

* .  . ,  . 
n 

BOX No. 

. FOLDER . 
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~ _ _ _  _ _ _ _ _ .  .. t A A u  ,,, A~~~~~ ~ i i ~ d r y  LJ i n a ~ y s ~ s  u13 I i lnet ics  of 
E l c c t r o l y t o s  i n  Physioloaicol  Svstcns (cont imod)  ' 1 5 .  Expocted Rcsul ts  - F. Y. 1955: I Data woro uni f icd  and two papers wero sukili t tod fo r  publ ica t ion  by J. S. 

Robmtson uhi la  on m i l i t a r y  loavo a t  MDL. 

I 
I i 16. k n t i c i y t o d  Problcms - F. Y. 1956 & F. Y. 1957: 

I 
' 

F. Y. 56: Idith r c t u r n  of D r .  Robortson and oddi t ion  t o  staff of  D r .  V. P. Bond,l 
vigorous prosecution of thc  problom is ant ic ina tcd .  
F.  Y. 57: Continuing. I 

I 
I 
I 

I 

I 

I 

I 

* I  

i 
! 
i 
I 

I 
BOX NO. i 

i I 
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. .  
AEC-189 
r o ' c c t  T i t l o :  Tho U s 0  of Rudionctivo 
soiopos as  Tracer Matcrin s t o  Elucidato 
-sic Problons Concorning a l c c t r o l y t e s  i n  

PROIQSAL AND AUTHORIZATIOW 
FOR RESEARCH OR DEVELOPtENT 

2. Dntc: 
JGNE 1955 

u o o  1 S S Q  

I t e n  

6320 - 
5. Cont rac tor ' s  6 .  Mcthod and Tinc of Reportin6 

No : Progross: Quar te r ly  and 
Spcc id l  Reports 

2. Purposil arid Ncodr 

The presont ten ta t ivo 'uork ing  hy?othosis i s  t h a t  t h s r o  i s  a m t a b o l i c  d e f c c t  
i n  p a t i c n t s  with hyportcnsion rrhich may bo rc:latud t o  sodium mtabol i sm.  

. Contractor:  Associated Universi t ies ,  Inc.  8. Working Location 
Brookhaven National Laboratory I Upton , New York 

13 RGletQd P r O j C C t s :  

632U- 1 kppEe . t ion  of t rccor  theory t o  ana lys i s  of t h e  kcnotics of  
o l o c t r o l y t o s  i n  ohys io log icd  systoms. 

Tho usc of s h o r t  l ivcd  radioisotopes as traccrs i n  thz  study of 
n o r m 1  and 2.bnorm.l ?hysiology both i n  roan cnd enimels. 

6320 - 4 Ion t r a n s p o r t  ncross c o l l  surfncos.  

6320 - 6 Tho UDO of radionct ivoly labelod p r o t e i n  to study c o r t a i n  physi- 
o l o g i c a l  c s m c t s  of body wator d i s t r i b u t i o n  and t h o  o f f a c t s  of 
thyroid hornons on t h i s  d i a t r i b c t i o n .  

6320 - 9 Moasuromcnt of organ blood flow by c x t c r n d  counting. 

6320 - 10 Potassium t ranspor t  i n  t h o  hourt  of  t h o  doe. 

6320 - 11 rkcuracy of n radiopotassium d i l u t i o n  tochniquc for tho  nonsuromcnt 

6320 - 3 

of  cardioc output.  

9. Contract  NO: 
AT-30-2-Ci?-16 

14. hconnl ishments  - F, Y, 1954: 
Bcsic mrthods of s tudy  i . r c r ~ s t n b l i s h o d  2nd procoduros dcvaloped f o r  t r a c c r  
s tud ios  with Nn24, Br82, K . 

0. Person i n  Charge: L. K. D a h l  

15. Rx!+?cted Aasul ts  - F. Y. 1955: 

Motabolic o f f o c t s  of marked sodium r n s t r i c t i o n  i n  hyportoneivo p a t i a n t s .  
Chrngcs i n  t o t c l  cxchengccblc sodium End po 
L. K. Dnhl, B. C. S t a l l  rnd C. C. Cotzitis, 

Evidsnco f o r  a r o l i t i o n s h i p  bctwson sodium 
c s sc n t  131 hynorto ns ion. 
L. K. Dahl and R. I.. h v c  
LlV. Arch. In t .  14c.d. Q, 535, (1954). 

Motnbolic c f f a c t s  of narkcd sodium r c ~ t @ & % ~  
Skin c l c c t r o l y t o  losses .  
L. K.  Dnhl, E. C. S t a l l  and C. C. Cotzins,  J. Cl in .  Invcst .  I n  v o s s .  

11. S t a r t i n g  Date: 

16. Anticipctcd Problens - F. Y. 1956 8i F. Y. 1957: 

F. Y. 56: Lbovc s t u d i c s  w i l l  continuo cnd coriperisons bo nrdo botrrccn nornel  
cnd hyportcnsivc individuals .  
F. Y. 57: Continuing. 

OFFICIIL USE ONLY Pago 6000-56 



. _  PROPOSAL MID AUTH 021 Z AT1 CN 
. FOR R E S W C I I  c91 DE’ELOPtIENT 

W-189 
The Use of Shor t  Lived 1 I .. Projec t  and T i t l e :  

t h e  Study of Normd and Abnsrml  Physiology Both 
i n  Mra End Animals 

Radioisotopes as Tracers h 

-- 
2. Date: 

JUNE 1955 

6120 - 1 

6920 - 1 

6320 - 4 

6320 - 6 

6320 - 7 

6320 - 8 

6320 - 9 

6320 - 10 

6320 - U. 
6320 - 1 2  

6320 - Ir, 

3 .  Budget Ac t iv i ty  4 .  Budget Item 5. Contractor’s 
No: 6320-3 No: No: 

Effec t s  of rodin t ion  on histologicc.1 structure 

Application of t r a c e r  theory  t o  ana lys i s  of t h e  k i n e t i c s  of 

Ion t r m s p o r t  across c e l l  surfnoes 

The use of rcd iooc t ive ly  labeled pro te in  t o  etudy c o r t d n  

o l ec t ro ly t e s  i n  physiological systcms 

phys io log icd  aspoots of body voter d i s t r i b u t h n n d  tho e f f  oots 
of thyroid h o m n e  on t h i s  d i s t r i b u t i o n  

Dis t r ibu t ion  of r ad ioac t lve ly  labe led  albumin nnd its k i n e t i c s  
i n  Ryxedem and outhyroiCisn 

-- I n  v l t r o  uptake and disappearance of rndloac t ivo  xenon by dog 

k a s u r o m n t  of organ blood flow by o x h r n c l  counting’ 

Potnssiun t rmspDr t  in tha h e a r t  of the  dog 

Accurc.cy of n rodiopqtassiun d i l u t i o n  technique f o r  tho 

t is  suo9 

measurement gf card iac  output  

Prepmat ion  of labc led  pro te ins  

The a f f i n i t y  of thyroid t i s s u e  f o r  elements of the  eeventh 
per iodic  group 

6. Method and Tine of Reporting 
Progess: Quar t e r ly  and 

Spec ia l  Reports 

4 .  Accomplishments - F. Y. 1954: 

Tho effect of variation of sodium intake and of D o c k  
sodium space t o  t h e  ch lor ide  space i n  dogs. 
J. L. Comblo, Jr. 
Am. J. Physlol. 276 (1953) 

7 .  Contractor: Associated Univers i t ies ,  Inc. 
Brookhaven National Laboratory 

5. Expected Roeulta - F. Y. 1955: BOX N O  

Accurc?cy of a r ad iopo tnss im d i lu t ion  (Stewnr$&&wiple ) maQhpd for the 
moasurcmont of card iac  output.  
H.  L. COM, Jr. 
J. Lppl. Physi.31. In press 

The k ino t i c s  of potasslun t rnns fe r  in tho  l o f t  von t r io l e  of the  i n t a c t  dog. 
H. L. Conn, Jr. and J. S. Robortson 
Am. J. Physiol. In prose 

n .  (So0 c o n t l n w t i s n  shee t )  

8. Working Location 9. Contract No: 
Upton, New York AT-3C-2-CEN-16 

OFFICIAL E E  ONLY Paga 600&57 

1. Person i n  Chargo: 

J .  S. Robertson 

11. S t a r t i n g  Date: 



4 0 0 2 0 0 0  

Estimated Eatimated Estimated 

$ 75,'OOO 

17. Operating Cats Actual 
2% 1955 1956 

$ 83,000 $80,000 Tota l  Costs 

I 
Prorated by s c i e n t i f i c  e f f o r t  based 'on F.Y. 1956 nnalysis' (F.Y. 1954 

d o t a i l s  not ava i lab le) .  
. ,  

18. Cost of Plant and Equipment Di rec t ly  Required I 

(Financed i n  P & E Program - shown here  f o r  information only) 

Actual Estimated Estfmated Estimated 
1951, 1955 19 j6 1957 

( A )  Conetruction 

- ~ 

(B) Equipment 

No. of Man Years 
S c i e n t i s t s  & Engineers 
Othor 

Tota l  

1.9 1.9 1.9 
5.6 5.6 5.0 

7.5 7.5 6.9 

~ ~ G t h o r ~ l  man-years prorated by s c i o n t i f i c  e f for t  (F.Y. 1956 ana lys i s ) .  
(F.Y. 1954 d e t a i l s  not nvailnhle.) 

20. Comments 

BOX No. 

FOLDER 
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Actual. Estimated Es t imabd  Estimated 
2.54- 1955 1956 1957 17. Oporating Costs 

Tota l  Costs 
I 

18. Cost of Plont ond Gquipmont Diroc t ly  Roquirod 
(Financod in P & E Progrm - shown horo f o r  information only) 

Actual Estimatod , Estimntod Estimatod 
-222- 1955 1956 !451c. 

(A )  - Construction - 

(B) Equipmcnt 

19. Diroct M m  Powor 1955 1956 1957 

No. of Man h 8 r 8  
S c i c n t i s t s  & Engineors 
Othor 

To ta l  

.2 

.6 
.2 
.6 

. 5  
1.3 

.8 .8 1.8 

1~Othorl~ man-yonra proratod by sc iont i f i c  o f f o d  (F.Y. 1956 analyeis). 
(F.Y. 1954 d o t a i l 8  not availnblo).  

20. Commonts 

. .  . .. . 



i'ROPOSN, AND AUTHORIZATION 
FOR RESEARCH OR DEVELOFbENT 

_. Pro jcc t  Title: 
I o n  Transport Across Cell Surfacos . 

2. Dater 
.'., J ~ n o  1955 

1 .  Budget Act iv i ty  
No: 6320 - 4 

L3. Rolatad F ro  j e c t s  : 

6320 -1 

6320 -5 

6120 -1 Effec ts  of r ad ia t ion  on h i s t o l o g i c a l  s t ruc turo .  I 
! 

Applicaticn of t r a c e r  thoory t o  ana lys i s  of t he  k i n e t i c s  of 
e loc t ro ly t e s  i n  phys io lce ica l  s y s t e m .  

Localization of radiological e f f e c t s  t o  cellular dinensiona. 

; 

j 
14. Acconplishcents - F. Y. 1954~ 

4 .  Budget I t e c  5. Cont rac tor ' s  6. Method and Tine of Rcpor t iq  
No I No : Progress: Spec ia l  and 

Quar t e r ly  Reports 

Methods were dovisod, oxperinants plannod and obsorvntions n d e  on t h e  t rans-  
p c r t  of s o d i m  and potassiw. ncroas t h e  rod  c a l l  noribrana i n  n o r u d  rod blood cells 
m d  those  fror,  pa t ion t s  u i t h  s iok lo  oell anenin. 

; 

- 
15. Expected Rzsults - F. Y. 1955: 

I .  Contractor: Associatad Univorsit ios , Inc. 
Brookhivoii National Laboratory 

Tho e f foc t s  of s i ck l ing  on ion  t ranspor t :  
I. Effoct of s i ck l ing  on potassiur, t ranspor t .  

D. C. Tostoson, E. Carlson, and E. T. Dunhm 

8. Clorking Location: 9. Contract No: 
Upton, New York ' AT-30-2-Cen-lS 

11. Effec t  of s i ck l ing  on sodiun nnd ces iun  t ranspor t :  
D. C. Tostoson. I n  nanuscr ip t .  I . During t h i s  pas t  yoar cosiun and rubidium have beon f u r t h e r  s tud ied  in t h i s  

8 ys t 01.1 

LO. Porson i n  Chnrgo: 
L, E. Far r  

16. Anticipated Prob1ei;s - F. Y. 1956 and F. Y. 1957: 
F. Y. 1956 - Senior i n w s t i g n t o r  f o r  t h i s  problen w i l l  conplote 

requirod n i l i t a r y  sorv ico  and will ro tu rn  t o  r e n w  studies,  

F. Y. 1957 - Continuing. 

11. S t a r t i n g  Data: 

I 
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18. Cost of Plant and Equipmont Diroc t ly  Bcquirod 
(Financod i n  P & E Progrim - shom horo f o r  informution only) I 

Actual Estimotcd Estimatod Estlmatod 

( A )  Conotruction - ~ 

Pojoct T i t l e :  Ion T r a n , , o r t  Across Cell Surfcccs (6320 - , ) r 
17. Oporating Costs ! 35.4- 1955 1956 1957- I 

Actual Estimatod Estimatod Estimated 

Total  Costs 

Prorated by s c i e n t u i c  c f f o r t  h s c d ' o n  P.Y. 1956 analyeis (F.Y. 1954 
d o t a i l s  not ovoi lab lc) .  I 

(B) Equipmont 

19. Diroct Man Powoar I?&'- 

No. of &n Yoars 
S c i c n t i s t s  &c Engincirs 
Othor 

1.0 1.5 2.0 
2.9 4.2 5.2 

3.9 5.7 7.2 Total 

tlOthertt man-years prorated by a c i o n t i f i c  e f f o r t  (F.Y. 1956 ann lys i s ) ,  
(F.Y. 1954 d e t a i l s  no5 nva i lab lo)  

20. Comnonts 

BOX N O  

FOLDER 

- 
OFFICIAL LEST: ORLY 



PROPOSAL AND AUTHORIZBTION , 
FOR RESENICH OR DEVELOPAIENT 

1. Pro jec t  T i t l e s  Localizntion of Radiological 
Ef fec ts  t o  Ce l lu l a r  Dlnensions. 

11002004 

2. Date: 
JUNE 1955 

No: 
6320 - 5 

It i a  possiblo t 3  obtnin onorgy prcducticn I n  hi;:hly d i ec ro to  roeions o f  
c o l l u l a r  dlr.onuiLns by thu us0 of cor to ln  t y o a  cf atcr:ic t r c n s w t n t i z n s .  
kstatino-211 is cno laoti)po of intoros’., but it is plannod t c  begin cxplcra t icn  
sf othor-trnnsnutntFons doliverin[.  enurgy i n  n vcry  shcrt rnnge, 0.g. pot!msiwi 
cnpturo. 

No: No: Progress: Quar t z r ly  and 
Spec ia l  Reports 

3. liclnted Pro jec ts :  

6110 - 1 
6120 - 1 
6310 - 1 
6320 - 12 
6320 - 27 
6320 - 22 

Cancorcgenic e f f e c t s  of rad ia t ion .  
Ef fec ts  of r cd ia t ion  on h i s t o l o g i c d  s t ruc ture .  

Noutron capture thorapy 
i’roparation of l a h d o d  proteins.  
Radiation s e n s i t i v i t y  of d i f f e r e n t  s t r a i n s  cf p .  nn aur;sninc. 

Devel3puont and appl icn t ion  of now rndioactivo isotopos for 
nodica l  and roscarch pnrposos. 

7. Contractor: Aesochted Univorsit ios,  Inc. 
Brookheven National Loboratory 

4.  Accor:plishr.:onts - F. Y. 1954: 

Work has bogun with os tn t ina  i n  Juno of t h i s  yam BB s m e r  v i s i t o r  p r c g o n .  

8. Workirq: Location 9. Contract No: ; 
Upton, Neil York AT-30-24EN-16 

-~ 

15. Expected Results - F. Y. 1955: 
E q o r i n o n t s  with os t c t ino  wro begun and l o c a l i z a t i o n  probluns war0 attacked, 

- 
0. Porson i n  Chargo: 

W. L. Hughos 

16. Anticipotod i’rcblccs - F. Y. 1956 and F. Y. 1957: 

F. Y. 1956 - Plnnned work includes bogiming  of K capture obaorvotions. 

11. S t a r t i n g  Date: 

F. Y. 1957 - Continuin&. 
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Project Titlor Localiz -on of Radiological E f fec t s  t o  
Cel lu la r  Dimensions (6320-5) --- I 

.7. Oporoting Costs Actual E s t i m t e d  Estimotsd Estimated I 
- L S L  1955 1956 _b957- 

Tota l  Costs $15,000 $U,OoO ' $u,ooo 

Prorated by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 ana lys i s  (F.Y. 1954 
d e t a i l s  no t  available.) ,  

-- 
18. Cost of P l an t  ond Equipmont Di roc t ly  Rcquirod 

(Finnnccd in  P k E Program - shown horo f o r  information only) 

Actual Estimated Estimatod Estimatod 
-E!% 1955 1956 1957 

(A) Cons t ruc t ion -  

(E) Equipment 

_ . .  . . . 

I 

! I 19. Diroct Man Yoars E U l . 2 5 5  2256 El52 

No. of Man Ymrs 
Scientists k Engineers 
Other 

t 
I Tota l  
I 

.35 .35 .3 5 
1.05 1.05 .95 

NOthQrn mn-yoars prorated by e c i e n t i f i o  e f f o r t  (F .Y 19% analye is )  
, (F. Y. 1954.de ta i l s  no t  ava i lab le)  . . . . 

-- 
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. .  

PHOtOSAL AND AUTHORIZATION 
FOR RESEARCH On DEXELOPIENT 

EC-189 
. I ' rojoct T i t l o :  Th6 Us0 of Rcdicjactivsly Lobzled P r o t e i n  . 'Date: 

ts Study Cortain P h y s i o l c g i c d  Aspects of Body Wator D i s t r i b u t i o n -  
and thil Ef fec ts  of Thyrcid Horom on t h i a  Dis t r ibu t ion .  

. Budgot Ac t iv i ty  ' 4 ,  Budget I t e n  5 .  Contrac tor ' s  ' 6. Method an2 Tine of Reporting 
Progrossr Quar t c r ly  and I Specia l  Repcrts 

N3: 6320 - 6 I No: 1 No: 
i 

. Contrnctor: Associntod Univers i t ies ,  Inc .  8. Working Location: 9. Contract No: 
Upton, N e w  York '1  AT-30-2-GEN-16 Brookhi*von Nuticnal Laboratory 

0. Porson i n  Charger 111. S t a r t i n g  Dntoi 

L. E. Fnr r  

2. Purpose and Noodr 

As p a r t  of tho  Gonordl study of k ino t i c s ,  obssrva t ions  cf i n t e r o s t  m r o  in-  
dicnted i n  pnt ionts  with rovors ib lo  nyxodana. 
1-131 w. s usod ne a t rocar .  
and uhon outhyro id .1-n  addition nyxedona pa t i en t s  aro  s twl iod  with Na-24, K-42, 
C1-38 a n d t i p y r i n o .  
A s  r a p i d l y  as possiblo,  d a t a  which can bo eubjoctod t o  k i n o t i c  andys is  are boing 
obtoinocl. Tto P U ~ ~ O S O  of t h i s  p r c j e c t  i s  t o  o luc ida to  t h c  ncchanisn of ac t ion  of 
thyro id  horcone , 

H u n a n  ssrun nlbunin labe led  with 
Obeorvotions were riado i n  pa t ion te  whon nyxad~natoue 

Tho stuclics N O  ropoated on r e t u r n  t o  ci cuthyrcid s t a t o .  

3. Rolctcd I ' rojocts : 

6310 - 1 
6320 - 1 

6320 - 2 

Noutron capturo therapy 
App l i ca t im  of t r aco r  thoory t o  ana lys i s  of tho  k i n e t i c s  
of o l cc t ro ly tos  i n  physiological sys tonsa  
Tho us0 sf radioactive isotopes as t r a c e r  n o t o r i d s  t o  
eluoidato bnsic problons concerning o loc t ro ly tos  in tho  
study of hypertoneion. 
Tho us0 cf sho r t  l i v e d  rad io iso tcpes  as t r a c e r s  i n  t h e  
study of norr:al and a b n i r m l  physiolo,iy both i n  LIM and 
aninale. 
Dis t r ibu t ion  of rad ioac t ivo ly  laboled alburfin and its 
k i n s t i c s  i n  nyxodonn and outhyrridisn.  

6320 - 3 

6320 - 7 

t4. Accc rq l i sben ta  - F. Y. 1954: 

Studies wore begun and oxperir\.cntd dosign v a l i d i t y  was verified. 

15. Jhpoctcd Results - F a  Y. 1955: 

Urino and plnsna d a t a  wore annlyzud with roferonce t o  B throo-cor.partnont 
dcubly opcn nodel. 
ncw rondy for publ ica t ian ,  

16. Anticipated Problens - F. Y. 1956 and F. Y. 1957: 

Tl,o r o s u l t s  and conclusions have boen includod i n  a r.ianuscript 

Continuing 
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U ~ t  n s d i o d c ~ i ~ ~ i y  ~ a c s k u  r r o t e i n  Study Cer ta in  
Physiolc ,uxlAspacta  of Body Xater D i s t r i b u t i o n  and tho . .  
E f f e c t s  of Thjroid Hormone on This  Dis t r ibu t ion  -- -- (6320-6) . - . _ _  . ... _._ _ _  . r. Operating Costs Acutal Estimntod Estimated Estimatod 

4% 1955 1956 .’, -l.957 

. .  

Other .9 3.3 3 e 1  

- -- - -- 
Tota l  1.2 4.5 4 e 3  

ltOthorll nun-yoars ororated by e c i e n t i f i o  effort (F.Y. 19% analysie)  
(F.Y. 1954 d e t a i l s  no t  available) I 

-- 
I 

I 

T o t a l  Costs 

I 

I 

I $13,000 $50,000: $48,000 
I 

Prorated by s c i e n t i f i c  e f f o r t  based 0n.F. Y, 1956 analysis 
(F .Y. 1954 d e t a i l s  not  ava i lab le)  . 

. .  I i 

-- ____ _- - . -. --- ---- I 
1’ 18. 
i 

Cost of Plana and EquiFmont Diroc t ly  Required 
(Financed i n  F Rr E l’rogrnrn - shown horo f o r  information only) 

I 
I 

I (A) Cons t ruc t ion  

I 
I 

i 

i I 
I 
i 
I (B) Equipment 

Actunl Estimatod Estimated Estimated 
_lWL 1956 3957- 

I BOX No. 

I 
FOLOER ---- 
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PROPOSAL .OD AUUTHGRIZATION 
F(JR RESEARCH CFi DEVELOPtZNT 

1. l 'rojeot Title8 Dis t r ibu t ion  o f  Riodiocctively 
Lobclcd Albmin and i t s  Kinet ics  i n  blyxodena 

4EC-189 
I 
2 0  Data: 

JUNE 1955 

6320 - 7 
No: 

- 
3. i le la tobi ' ro joc ts :  

No: No: Progress: Quar te r ly  and 
Spec ia l  Reports 

6320 - 1 

6320 - 2 

6320 - 3 

6320 - 6 

6320 - 10 
6320 - 11 
6320 - 12 
6320 - 19 

7. Contractor :  Associated Univers i t ies ,  Inc.  
Brookhaven National Laboratory 

hppl ico t lcn  of t r c c c r  theory t o  ana lys i s  cf  tho ldne t ics  of 
c l e c t r o l y t e s  i n  phys ic logica l  systons.  

Tt.3 use of rad ioac t ive  isotopes as tracer n n t e r i a l s  t o  e luc idotc  
bas ic  problcns conccrning e l c c t r o l y t e s  i n  t h e  s t u d y  of hypcr- 
t onsicn. 
TI-o use of s h o r t  l i v e d  radioisotopos as tracers i n  tho s tudy of 
nornril nnd abncrnnl physiclogy both i n  non and anir,ds. 
Tho use of rad ioac t ive ly  labe led  p r c t o i n  t o  s tudy c o r t d n  
physiolcglcnl  aspects of body ua tor  d i s t r i b u t i o n  ond t h e  effects 
of thyro id  homcne on t h i s  d i s t r i b u t i o n .  

Potass iun  t ranspor t  i n  tht? hoar t  of t h o  dcg. 
Accuracy of a radiopotossiun d i l u t i o n  tochniquo for t h e  uooswe- 
nant  of cardiac output.  
Proparot ion of lnboled Trotoins.  
The developncnt of neu nothods for tho s tudy of c a r b m - u  
lcbc lod  CGRPOUII~S. 

8 ,  Working Location 9. Contract  NO: 
Upton, New York 6T-3G2-CEN-16 

-4 .  Acconplishnents - F. Y .  1954: 

Exporimnt  designed and beginning of study. 

0. Person i n  Charge: 

C. C. Leuallon 

L5. Ekpectod Results - F. Y. 1955: 
Ccrplot ion of study. 

11. S t a r t i n g  Date: 
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Distrit on of Radicact ively Labaled A l h  1 a d  I t a  , .  * Kinet ics  --- i n  ffyxederrm and - Euthyroidism (6320-7) - .- - r 
I 17. Oparoting C o s t s  Actunl Estimated Estimated Elastimated 19T7- ! B k .  3s 1956 

T o t a l  Costs - $40p000 - - 

Prorated by s c i c n t i f i c  o f f o r t ,  (F.Y. 1954 d o t a i l s  not  ava i lab le)  I 

-.-._ 
18. Cost of P l an t  and Equipnmont Direc t ly  Requirod 

(Financed i n  P & E Program - 8hou-n horo f o r  information only) 

(A) G n s t r u c t i z  

Actual EstFmntod Estimated Estimated I 

1 

3 k  -1955 1956 19'j7 

I 
! 

(B) Equipmont 

No, of Man Years 
S c i o n t i s t e  & Engineers 
Othor 

T o t a l  

.9 
2 -7 

BOX No 

FOLOEA 



PROPOSAL AND AUTHEXZATION 
FCR RESEARCH, OR DEVELOPiENT 

I 

AEX-189 
I----- I 

3 .  Cudget Ac t iv i ty  4. Budget Item 5. Cont rac tor ' s  
No: 6320 - 8 No: No: Progress:  Quar te r ly :  and 

Spac ia l  Reports 

7. Contractor: Associated Un ive r s i t i e s ,  Inc ,  
Brookmven Nationel Labmatory 

I L. E. F u r  

- 
12. Purposo and Neadt 

8 .  Working 
Upton, 

Tho purpmo is  
i n  tho ovoluotion cf 
rxthod, and t o  lonrn 
f l u i d s  . 

10. Person i n  Charge: 

t o  nscor ta in  tho p a r t i t i o n  coof f i c iun t s  which c i c h t  be applied 
orcan blood flows dotominod by a rndioxonon o tornnl  counting 
1.10rd o b w t  d i f f o r o n t i a l  s o l u b i l i t i 3 s  of i n o r t  gnsss i n  body 

11. S t a r t i n g  Date: 

- c 

13. Rolatod l ' rojccts:  

6320 - 1 
6320 - 3 
6320 - 6 

Ap;dicction of t r a c e r  thoory t o  andlysis of tho  k i n e t i c s  of 
o loc t ro ly tos  i n  phys ic logica l  sys t em.  
Tl;o us0 of s h c r t  l ivod  radioisotcpos LS t r a c o r s  i n  tho etndy 
of norrinl tmd nbnorridl physiology both i n  nan and anir:cls. 
Tho us0 of rodiooct ivoly  labolod pro to ln  t o  study co r t a in  
physiologicnl aspocts of body water d i s t r i b u t i o n  End tho 
o f f a c t s  of thyro id  hornono cn t h i s  d i e t r ibu t ion .  
D i s t r ibu t i cn  of red ionc t iyoly  labe led  d b u n i n  and Its k i n s t i c s  
i n  nyxcdcna nnd outhyroidisn. 
Mocsuronont of organ blood flow by ex torndl  counting. 
Accurmy of D rod iop tnss iu r i  d i l u t i o n  tachnique f o r  tho 
rionsuror.ont of cnrdioc output ,  

6320 - 7 

6320 - 9 
6320 - 11 I 

I 
14. bccor:.plistuicnts - F.Y. 1954: 

Not s t a r tod .  

15. Expoctud Results - F.Y. 1955: 

Study dosigned nnd p re l in ina ry  obsorvntions node. 

16. h t i c i p a t o d  Frcblons - F.Y. 19% 

Study w i l l  continuo with H. L. Ccnn 08 Resoarch Collnboretor f r o n  t h e  . .  
: Univorsity of konnsylvnnia Mcdiccl Schocl. 
I p l e t ed  dur inc  t h i s   YO^. 
! 

It i s  boliavod p ro joc t  w i l l  be coli- 

I OFFICIAL USE ONLY P R ~ O  6000-63 
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AEC-189 

I .  Budgot Act iv i ty  4 ,  Budget Item 5. Contractor 's  
No: 6320-9 

PROPOSAL AHD 'AUTIIORIZATION 
FOR RESEARCH OR DEVELOPNENT 

6. Method and Time of Reportin 
Progress: Quar t e r ly  and 
Spec ia l  Reports 

.. Projec t  T i t l e :  v!p.suremnt of Urgm Blood Flow 2. Date: 
by External Counting I JUNE 1955 

', Contractor: Associated Univers i t ies ,  Inc .  8. Working Location 
Brookhaven Notional Laboratory Upton, New York 

9. Contract No: 
AT-30-24EN-16 - 

.2. Purpose and need: 

The purpose i s  t o  dovolop simplor nnd m3re rond i ly  npplicclblo nothods of 
masurucont  of blood flow in various organs and t i s s u a s  of the hunan, 
nood is bnsod on the l c c k  of simplo nothods t a  noasurc such organ blood flow 
ns m s c l o  flow, hepa t ia  flow nnd corebra l  blood flow. 
t o  tu u l og ic id  so loc t ion  03 tho trc.cer substonce. 

The 

Hadionctivo xonon appenrr 

- - 
.3. Ralotod P r 3 j e c t .  

.O. Person i n  Charge: 
L. E. Far r  

6320 - 1 

6320 - 3 

6320 - 6 

6320 - 7 
6320 - 8 

6320 - 11 
6320 - 12 

11. S t a r t i n g  Date: 

A p p l i c n t i x  of t roco r  thoory t o  a n d y s i s  of the k i n e t i c s  of 
o loc t rn ly tus  i n  physiological systoms. 

The uso of s h o r t  l i v e d  rad io iso topes  as t r a c o r s  In the  s tudy  of 
normal nnd abnormal physiology both in m a n  and nnimcls. 

The use of r ad ioac t ive ly  labeled protein t o  stlldy certain 
physiologioal nspects of body water d i s t r i b u t i o n  r.nd tho e f f e c t s  
of thyroid harnone on t h i s  d i s t r ibu t ion .  

D i s t r i b u t i m  of r ad ioac t ive ly  laboled albunin and i t s  k ino t i c s  
in myxedemc and euthyrJidism. 

-_I In v i t r o  uptake and disappearance of r rd ionc t ivo  xenon by dog 
t i s s u e s  

Accurncy of a rod iopo tas s iu i  d i l u t i o n  techniquo f x  the  neasure- 
mont of card iac  output. 

Preparation of labe led  proteins.  

I..!+. Accomplishments - F. Y. 1954: 

Not a t o r t a d  

L5. Expected Resul t s  - F. Y. 1955: 

P ro jec t  designod and preliminary e x p e r b e n t s  done. 
compared with a KotySchmidt technique f7r c e r e b r a l  blood flow and gave 
similm results i n  t h e  dog. 
bacomo ava i lab le .  

Thie toohnique was 

To bo applied t o  pa t i en t s  whon proper sub jec t s  

~ ~ 

16. Anticipntcd Prvblens - B'. Y. 1956: 

Nme - Probable cmplo t ion  - F. Y. 1956 

BOX NO 
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4 0 0 2 0 1 2  

Tota l  C o s t s  

Prorated by s c i e n t i f i c  e f f o r t  based on 
F.Y. 1956 ana lys i s  (F.Y. 1954 d e t a i l s  
not ava i l ab le )  

' 

(Financed i n  P&E Program - ehoim here f o r  information only) 
Cost of Plant and Equipment Di rec t ly  Required 
- 

18. 

(E) Equipment. 

Actual Estimated . Estimated Estimated 
1951, 195L 1956 1957 

19. Direc t  Man Power 3 Z L  x ! Z i  1956 

No. of M a n  Years 
S c i e n t i s t s  & Engineers 
Other 

Tota l  

.1 .1 

.3 .3 

.4 -4 

"Othertt man-years prorated by s c i e n t i f i c  e f f o r t  (F .Y. 1956 ana lys i s )  
(F. Y. 1954 d e t a i l s  no t  ava i lab le)  

' I  
20. Comments 

I BOX No. 

FOLDER 
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- -  

4 0 0 2 0  I 3  

Treatment of Thyrotoxicosis With 1-131 and 
P r o j e c t  T i t l e i  Pblycythemia Vera With P32 (6320-15) 
. ___ _ - _ _ _ . _ - ~ -  -- 
17. Operating Costs Actual Estimated Estimated Estirnsted 

. 1954 . 1955 . ' 1956 1957 

Total Cost '$13,000 , $17,000 $20,000 

Prorated by s c i e n t i f i c  e f f o r t  based,on i.Y. 1956 a n a l y s i s  
(F .Y. 1954 d e t a i l s  no t  . a v a i l a b l e )  

- --- --  .- .._ -_._- _________.___ _______-.____-_.__.._________----__ ,_. 
18, Cost of Plttnt & Equipment Direc t ly  Required 

(Finanoed i n  P & E Program - shown here f o r  inf?ormation only) 

Actual Estimated E s t i m t e d  Estimated 
195k 1955 1956 1957 

( A )  Construction 

( B )  Equipment 

No. of Man Yocrs 
Sci, . .ntista & Eneineers 
Other 

T o h l  

.3 .I 

.9 .8 

1.2 1.2 
- - 

1.8 

ItOthertl man-years prorated by s c i e n t i f i c  e f f o r t  (Fey. 1956 a n a l y s i s )  
(F.Y. 1954 d e t a i l s  no t  ava i lnb le  

BOX N O  

FOLDER . 
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. Pro jec t  T i t l e :  - 
E f f e c t s  of Boron on the  Human Myocardium a s  
Reflected i n  the Electrocardiogram. 

L 
I 

2. Date: 
JUNE 1955 

. Budgot i i c t iv i ty  
No: 
6.720-33 

4 .  Budget I t e m  5 .  Contrac tor l s  6 ,  F4ethcd and Time cf Reporting 
No: No: Progress:  Quar te r ly  and 

Spec ia l  Reports 

------- 
OFHCIAL USE ONLY Page 6000-91 

, Contractor:  Associated Univers i t ies ,  Ilbc, 
Drookhavon National Iaboratory 

8, Working Location ' 9. Contract No. 
Upton, New York AT-30-2-GEN-16 

1. Porson i n  Charge: 

L. E. Far r  

11. S t a r t i n g  Date: 



PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVF,LOPMUJT 

. Projec t  T i t l e :  
Studies on Glycoproteins. 

2. Date: 
JUNE 1955 

It has been known f o r  some t h e  t h a t  i n  t h e  u r ine  of nephro t ic  ch i ldren  t h o r e  
existod a protoin which lias not p rec ip i t a t ed  by t r i c h l o r a c e t i c  ac id .  
quan t i ty  prosent or i t s  s igni f icance  i n  t h e  d isease  a r e  not known. 
c h a r n c t c r i s t i c s w o  required bofore more d e f i n i t i v e  s tud ie s  can be done o r  
l a b e l i n g  considered. 

The 
Further 

. b d g e t  Act iv i ty  
No, 6320 - 18 

3 .  Related Projectsr 

4. Budget Item 5. Contractor 's  6 .  Method and Time of Reporting 
No. No. Progress: Quarterly and 

Special  Reports 

6320 - 28 Calcium A d  magnesium metabolism i n  t h e  nephro t ic  syndrome. 

. Contractor: Associated Univers i t ies ,  Inc. 
Brookhaven National Laboratory 

6320 - 12 Preparation of labe led  pro te ins .  

8. Working Location: I 9. Contract No. 
Upton, Now York AT-30-2-GEN-16 

- 
4. Accomplishments - F. Y.  1954: 

0. Person i n  Charge: 

E. PDponoo 
-- 

From February through June 1954, a survey of tho  p a t i e n t s  ava i lab le  was modo 
t o  f ind  a s u i t a b l e  sourco of t h e  pro te in .  
manipulation of t h e  pro te in  were developed. 

Techniques f o r  i s o l a t i o n  and 

11. S t a r t i n g  Date: 

L5. Expected Rosulte - F. Y .  1955: 

The i d e n t i t y  of t h e  u r ina ry  and plasma glycoproteins wns es tab l i shed  by 
immunology, u l t ra -cent r i fuga t ion ,  e lec t rophores i s  and by ana lys i s  for nitrogen, 
hexose and hexose amino. 
Chromatographic analyses a r e  under way. 

Samples were prepared which wera a t  l e a s t  95% p r o .  
Ebzymatic ana lys i s  i e  being probed. 

16. Anticipated Problems - F. Y. 1956 and F. Y. 1957: 

An e leva t ion  of alphal-glycoprotein occurs not  only In nephroeia tut a l s o  In 
cancer and othor wasting disoaee. If chemic 
ndvanced, e tudies  w i l l  be made of glycoprote 

SOX No 

- 
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~- Projec t  T i t l e :  Studies On Glycoproteins (6320-18 

17. Operating Costs Actual Estimated Estimated Es t inn ted  
__-____- -. ._L_--___ 

1954 1955 3.956 1957 
.. . <. . 

$44,000 $42,000 $39,000' Totul Cost 

- . .  

Prorated by s c i e n t i f i c  e f f o r t  based on F. P. 1956 ilqolysis (F. Y. 1954 
' d e t a i l s  not avdi lab le)  

-- -. -- - - . . - ____ --. - -. --- 
18. Cost of Plunt & Equipment Direc t ly  Required ! .  

(Financod i n  P & E Rogrom - shown hcro f o r  in fornut ion  only) 

Actual Es t ina t ed  Fstimuted E s t i m  ted  
1951, 1955 1956 1957 . . .  

- - 
(A)  Construction 

(E) Equipment 

19. Di rec t  Man Power 2914- 1955 1956 1957 
No. of Man Yeare 
S c i e n t i s t s  & Engineers 
Othur 

1 .o 1 .o 1.0 
2.9 2.9 2.6 

Tota l  3.9 .. 3.9 3 -6 

llOtherll man-years prorated by s c i e n t i f i c  effort (F. Y. 1956 anulysis) 
(F. Y. 1954 d e t o i l s  no t  nvailoble) 

-- 
20. Comments 

BOX N O .  

FOLDER 



PROPOSAL AND AUTHORIZATION 
FOR RESEARCH OR DEVEMRiEllT 

. 
14. Accomplishments - F. Y. 1954: 

, 

! 
The dotermhat ion  of &bo;! by proportional counting i n  tho gas phaeo formerly 
required 3800 vo l t s .  The required voltage was reducod to 2100 volts by sub- 

Improvcmonts i n  counting and proparation procedures of carbon-14 lobeled 
compounds w i l l  oxtand t h e  usei'ulness of t h i s  type  of labol ing .  - - 

1 .  Ehdgot Act iv i ty  
NO. 6320 - 19 

13. Relatcd Projects:  

4. Wldgot Item 5. Contractor 's  6. Method and Time of Reporting 
No. No. Progross: Q a r t o r l y  and 

Spec ia l  Reports 

6120 - 2 

6120 - 5 

6320 - 6 

6320 - 7 

6320 - 20 

6320 - 21 

6320 - 25 

6320 - 26 

7 .  Contractor: Associated Univers i t ies ,  Inc. 
Brookhaven National Laboratory 

The e f f e c t s  of r ad ia t ion  upon collagen nnd collagonous t i s s u e s  
os revealed by chemical s tud ies .  

-- In  v i t r o  - r ad ia t ion  e f f e c t s  on coenzyme l i v e r  concentrations 
following neutron exposures of i n t a c t  animals. 

The use  of rad ionc t ive ly  labe led  p ro te in  t3 study c e r t a i n  
phyeiologicnl aspocts of body water d i s t r i b u t i o n  and t h e  
e f f e c t s  of thyroid hormone on t h i s  d i s t r i b u t i o n .  

Dis t r ibu t ion  of rad ioac t ive ly  labeled albumin end i t s  k i n e t i c s  
i n  myxedema and euthyroidism. 

Incorporation of carbon-14 labe led  amino ac ids  by Tr i ch ine l l a  
s p i r a l i s  larvaa.  

Tho s t r u c t u r e  of hemoglobin, 

Study of fa ts  and t r i g l y c e r i d e  a b s x p t i o n  us ing  c14 l abe led  
glycerine.  

A study of conversion of f a t  t o  carbohydrate i n  normal and 
d i abb t i c  animals and i n  human subjec ts  by ana lys i s  of carbon-14 
d i s t r i t u t i o n  i n  glucose. 

8. Working Location;. 9.  b n t r o c t  No, 
Upton, New York AT-30-2-GEN-16 

.O. Person i n  Charges 
D. D. Van Slyko 

- 

Determination of t o t a l  carbon and I t s  rod 
11. Roductlon of required voltoge and o t  
F. M. Sinex, J .  Plazin, D. ~ ~ a r e u s , W ' B 8  
and R. Chose. 
J .  B i o l .  Cham. In press. 

I 
I 

COLLECT1 

11. S t a r t i n g  Dater 

15. Expectod Results -- - 
A modified version of t h o  Van Slykc-Neil1 &&8 

Continuing. 



The Derr,,.opuent of Ne11 Methods For Ths 
Study of Curbon-ll, Labeled Compounds (6320-19) Pro jec t  T i t l e :  

17. Opercting Costs 
- -. . - -_ ____-- 

Actual'  Estimatod Estimated Estimated 
.195L 1955 1956 1 2 5 7  

$3 2,000 
I 

T o t a l  Cost $33,000 $33,000 

. .  . .  
Prorated by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 ana lys i s  

(F. Y. 1954 d e t a i l s  not ava i lab le)  

- -.--. .- ____.__- _-- __- 
18. Cost of P l a n t  & Equipment Direc t ly  Required 

(Finnncad i n  P & E Program - shown here f o r  information only ) 

Actunl Estimoted Estimated Estlm tad 
1954 19552- 1956 1957 

(A) C o n s t r u i o n  

(8) Equipment 

No. of Man Years 
S c i e n t i s t s  & Eneineers , 
Other 

.75 e 8  .a 
2.25 2.3 2.1 

Tota l  3 8 0  3.1 2.9 

"Other" man-yeara prorated by s c i e n t i f i c  e f f o r t  (F. Y.' 1956 ana lys is )  
(F. Y. 1954 d e t a i l s  not  ova i lab le)  

. .  
-..__-. _. ..-. 

20. Comments 
' !  

BOX NO 

FOLDER 
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PROPOSAL A N D  AUTHORIZATION 
FOR RESEARCH OR DEVELOPMENT 

---_I-- 

AEC-189 -- 
JUNE 1955 i 2 *  Date: 

. Projec t  T i t l e :  Incoraoret ion of Cnrbon-14 
Laboled Amino E d d s  by w i n c l l n  S p i r a l i s  1 -.. - Larvae . - . Budget Act iv i ty ,4 .  Budget Item 5. Contractor's 6. Method and Time of Reporting 
No: I No: I Progress: Quar te r ly  and 

6320-20 I No: 

. Contractor: Associated 
Brookhaven National Laboratory 

- -- 
------- 

11. S t a r t i n g  Date: 

-- 
I 0. Person i n  Charge: 

------ L. V. Hankos _I 
2. Purpose and Need: 

The incorporat ion of glycino-1-C-14 end glycino-2-C-14 i s  bolng s tudied i n  ncw- 
born find oncystcd Tricl i incl la  larvao. Similar s t u d i c s  arc planned with labolcd 
olnnino, tyrosino and tryptoohano. Body t i s s u o s  nnd blood of h o s t  animels as 
w u l l  n3 parcs i tos  nro boing nnalyzod. Tho pro to in  matnboliam of p a r a s i t i c  
holmintho is  lnrgoly  unknown. Thc proscnt problcm nroscnts  n ncw approach t o  
thu stndy of t h c T c d a t i o n s h i p  of t h i s  p a r a s i t i c  nomatodo t o  i t s  host .  

13. Rolatod Projocts:  

6120 - 2 Tho c f f o c t s  of r s d i n t i o n  upon col legcn and collagonous t i s s u o s  as 
rcvcclod by chomical s tudios .  

6320 - 19 Tho devclopmsnt of now mothods f o r  t h s  s tudy of carbon-l4 lcbbelcd 

6320 - 25 Study of  f n t s  and t r i g l y c o r i d e  absorpt ion us ing  $4 lnbelod g l y c w i  

6320 - 26 A study of convsrsion of f a t  t o  carbohydrato i n  normal nnd d i a b e t i c  
animals and i n  human aubjocts  by a n i l y s i s  of carbon-l4 d i s t r i b u t i o n  
i n  glucoso. 

compounds. 

14. hccomplishmcnts - F. Y. 1954: 

Not s t ar tad.  

Pro jcc t  dosigncd and t o s t  nnalysos made. 

16. Pnticipntod Probloms - F. Y. 1956 & F. Y. 1957: 

Continuing. 

BOX No 

FOLDER 



PROPOSAL A N D  AUTHORIZATION 
FOR RESEARCH OR DEXELOPMENT 

4 0 0 2 0 2 0  

. P r o j e c t  Ti t le :  Tho S t ruc turc  of Homoglobin ’ 2. Date: 
JUNE 1955 I 

I -- - 
6. Method and Time of Reportin[ 

Progress: Q u a r t e r l y  and 
I S p e c i a l  Reports I 1 No: 

6320-21 
I -- 

, Contractor:  Associated Univers i t ies ,  Inc.  

0. Person i n  Chorge: i 11. S t a r t i n g  Date: 

: 8. Working Location i 9. Contract  No: 
Upton, New York 1 AT-30-24EN-16 Brookhaven National Laboratory ! -J- ------- 

-. ! \.I. L. Hughos 

2 .  Purpose and Need: 
- 

Knowlodeo of thc  s t r u c t u r o  of’homoglobin i s  dosiroblo not  only bocnuso of tho 
impor tmt  rol.; o f  this Frotoin i n  mammalian physiology but  also b c a u s o  
hcmoglobin in i t s  vLrious cor:ponc.nts o n h r s  i n t o  sovcral  physiological  processos 
soma of which may tc of groa t  i n t c r L s t  in thb s tudy of c n r r i o r  substances t o  
rodic t u  s p o c i f i c  mochmioms. 

~ ~~ ~ 

13. Rolatod Projoct:  

6120 - 4 Prcdict ion of honntopoicrtic of foc ts  of lcrgo doscs of i n t o r n a l l y .  
sdministorod rad iocc t ivc  isotopcs from i n i t i a l  t r a c e r  d.osc s tud ies .  

14. Accomplishmcnts - F. Y. 1954: 

Not star tod . 

15. Expcctod Rcsults - F. Y. 1955: 

Tho problcm i s  on0 i n  which tho 8:nior i n v c s t i g c t o r  h i s  t o a n  ongakod f o r  a 
kiumbcr of yocra.  S t r u c t u r c  v i11  bc o t u d h d  by p s r t i c l l y  s p l i t t i n g  tho 
hcmoglobin noloculo and s tudying the  rocombinction of hanu and globin. 
Tho rc la t ionahin  of vnrious groupices in globin,  0. g. SH groups, to t h i s  
coabinfition cnd t o  tho func t ion  of hanoglobin i s  b i n g  p c r t i c u l a r l y  in- 
vost igatod.  

16. Anticipetsd !‘roblc.rns - F. Y. 1956 & F. Y. 1957: 

Co n t i nu i ng , 

eox ~ 3 .  

FOLDER 
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. .  
Pro jec t  T i t l e :  The St ruc ture  of Hemoglobin (6320-21) 
--.--.-.-_-_------_- 
17. Operating Costs Actual E s t i m t e d  E s t i m t e d  Estimated 

B L  ,1955 1956 1957 

Tota l  Costs $22,000 $33,000 $32,000 

Prorated bf s c i e n t i f i c  e f f o r t  based on F. Y. 1956 analysis 
(F. Y.  195L d e t a i l s  not available) 

- -  -- - _. . .. . . ._.- -_ -. ._ ._._--. .----I---I -- 
18. Cost of Plant  & Equipment Directly Required 

(Financed i n  P & E Propurn - shotrn here f o r  information only) 

Actuul Estimated E e t i m t e d  
1954 1955- 1956 

Estim ted 
lq57 

( A )  Construction - - 

(B)  Equipment 

No. of Man Yenre 
S c i e n t i s t s  & Enpinwrs .5 e 8  e 8  
Other 1.5 2.3 2.1 

Tota l  2 .o 3.1 2 e 9  

- - - - 

lQt,herll man-yews prorated by s c i e n t i f i c  e f f o r t  (F. Y. 1956 
unalyais)  (F. Y. 1954 d e t n i l e  no t  ava i lab le)  

BOX No 

FOLDER 

-- -- 
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I 

i 
i 
.I 

I 

! 

i 

i 
I 

& i  I 

. .  AccuracJ of a Radiopotassium Di lu t ion  Technique for the 
Pro jec t  Tit1e:Meaeureinent of Cardiac Output 

17. Owrut ing  Costs Actual Estimated Estimated Estimated 

(6320-11) 

- 19% 1955- - 1956 1957 

Tota l  C o s t s  

Prorated by s c i e n t i f i c  e f f o r t .  

! 

18. Cost of Plnnt  and Equipmcnt Di rec t ly  Required 
(Financed in P & E P r u p r m  - ohown herc  f o r  i n f o r n s t i c n  only) 

Actuul Estimuted Ps">lnoted E a t h a t e d  
-1954- 2x, 19.5 1?5?-.- I - - 

( A )  Construction 

(E) Eauipment 

19, Dircc t  M?n Powor a54 2m 
No. of Mcn Years 
S c i c n t i o t s  & Enpincrrrs 
Other 

Tota l  

'3 
.9 

-- 
1.2 

I 
I 
I 
I -- - 1  
I 
I 
1 
I 

l ~ O t h e r l ~  man-years prorated by s c i e n t i f i c  effort. 

I i 20. Coments 
I 

- 6 1  
I 

\- I BOX No 

FOLDER 

4 0 0 2 0 2 2  
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. Budget Act ivi ty  14. Budget Item 5. Contractor 's  
No : I No: I No: 

6320-22 

L3, Rolrtted Frojocta:  

None , 

6. Nethod and Time of Report i r  
Progress: q u a r t e r l y  and 
S p e c i a l  Reports 

14. Acor,iplishmonts - F. Y. 1954: 

Tho untow 
US0 Of Sh 
up of C38 & A2' studios .  Dospite these d i f f i c u l t i e s  a reasonable moun t  
of explorat ion h a s  continued. 

Pharinacological s t u d i a s  of rndiogarmanium (k7l) 
11. Inhalat ion of dusts .  
H. C. Dudley 
Ni? b c h .  Indus. Hyg. and Occup. Mod. 8, 528 (1953). 

Xonon concontration changos i n  b r a i n  end othor  body t i s s u o s  of  tho dog 
during inha le t ion  o f  tho gas. 
C. B. P i t t i n e o r ,  R. if. Fcntiwrstono, E. C. Gross, E. E. S t ick loy  and L. Lovy 
J. Ph:rm. ;nd TXD. Thorau. 110, 45C (1954). 

d doath of Dr, S t o i n f i o l d  provonted f u r t h o r  oxplo i to t ion  of tho  
tege of adcquato sonior  porsonncl Drovcntad f u l l  follow- '' 

15. EDoctod Rssul t s  - F. Y. 1955: 

Studios  on thc thyro ida l  uptake of  a s t a t i n e  i n  tho  rat .  
C. J. Shd labe rgc r  and J. T. Codwin 
J. Clin.  Endo. & ibttab. g, lL49 (1954). 

Tho i n  vivo t x r t i t i o n  of mrngamso among soma organs and intrncol . lular  
o r g a z l n  t h c  rat. 
L. S. k y n u r d  and G. C. Cotzias 
J. Biol .  Chom. I n  pross. 
(RociDisnt of  1954 A.  Crossy l b r r i s o n  Fr izo  of  N. Y. hcadomy of Scioncoa) 

Tho rocc t ion  of a s t n t i n o  rrith protoin.  
W. L. Hughos and D. C i t l i n  
BNL Quartorly Roport Ju ly  1 - Sopt. 30, 1954 
(BEL 314 (S-23) 

Tho o f f o c t s  o$lfhyroxino and KSCN on capaci ty  o 
accumulcto h t  . RE?09i 
C. J. Shol lcbargor ,  P. I!. Durbin, M. b!. P'vrot t  
Proc. SOC. Ex?. Biol. & thd.  a, 626 (1954$9LLEC 

BOX No 

(See continuntionf'&?&&.; 
-7- 
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Dovelopmcnt and Application of Now Radioactive 
P r o j e c t  Tit1e:Iaotopes for  Medical and Rosaarch Purposes (6320-22) 

17. Operating Coats  . "Actdhl . Estirnated ' Estimated ' Estimated 
1954 1955 1956- - 1957 . I 

Total  Cost $13,000 $27,000 $60,000, 

R o m t e d  by s c i e n t i f i c  e f f o r t  based on F.  Y. 1956 a n a l y s i s  (F. Y. 1954 
d c t u i l s  n o t  avn i lub le )  

'I 
I 

--- - -_ ------ ---- 1 18. Cost of Plnnt & Equipment Direc t ly  Required 
(Financed in P & E hogrum - shown hero f o r  informution only) 1 

Actual E s t i n a t s d  Estimated Estimated 
%- -1955 1956 1957- 

- L 

i 
(A) Construction 

(B) Equipment 

No, of Man Years 
S c i e n t i s t 0  & Eneineers 
Other  

.3 

.9 
e65 1.5 

1.75 3.9 

Toto1 1.2 2.4 

I'Other" an-years prorated by s c i e n t i f i c  e f f o r t  (F. Y. 1956 analysis) ' 

(F. Y. 1954 d e t a i l s  not  ava i lab le)  ___ - __.-_-____- .-- 
20. C o m m t e  

BOX NO 

FOLDER 

I . .  -- 
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Projec t  Ti t le :  Dcvelopmont and Application of Now Radioactivo Isotopos f o r  bbdical 
and Ros-h h r p o s o s .  (continuod) L I 16. Ant ic imtod  Robloms - F. Y. 1956 & F. Y. 1957: 

! 
I 

I 

I 
I 
I 
i 

i 
I 
I 

t 

F. Y. 56: It i s  pL;nnod by one sonior  staff a d d i t i o n  t o  provide f o r  grcator  I 

i cont inui ty  i n  dovclopmcnt and f o r  nodcroto omans ion  o f  t h i s  program. 
P a r t i c u l a r l y  it is  plannod t o  in togra to  m o m  c l o s e l y  preparat ion of isotooos 
i n  tho Hot Laboratory u i t h  work i n  modicino, 

F. Y. 57: Continuing. , 

BOX No 

FOLDER 



PROPOSAL AND AUTHORIZATION 
FCR RESESCH Om DEVELOPilUlT 

:- R. M. Drew 
--- 

2. Purposo and Necd: 

Iscjtcpic lnbolod DE!A frcn_D. pnouicnino will bo ,:ivon t c  3 ths r  c e l l s  t o  
'4 en tlctorninel its uptako by mtl d i s t r i b u t i o n  within tho pncuxccccd .  c a l l .  

thcao faLts  are  estoblishud, - they can bo used f o r  beso l i n e  studitis  of r c d i c t i z n  
o f f  cats. 

. 3 .  Rulatod i ro j ec t s :  

6320 - 27 
6320 - 31 

6320 - 33 

Radistion s e n s i t i v i t y  of d i f f o r e n t  s t r a i n s  of D. unounonine. 

Charac te r i s t ics  of b n c t a r i a l  growth during ccntinuous ir- 
r ad ia t ion  . 
Tk.0 e f f e c t  c f  gm.a i r r n d i a t i o n  on D .  Dneun0nie.o. 

1. r r o j e o t  T i t l e :  
JW63 1955 Role Within t h e  i'nouriococcus. 

3 .  Curlget Act iv i ty  4. Budget Item 5 .  Contrac tor ' s  
.- 

No: Progress: QuartcrlJr  and 
Specia l  Reports 

N : 63 20-23 
I 1 

7. Contractor:  Associated Location 9 .  Contract 110. 
New York hT-30-24M-16 --- 

0. Person i n  Charge: 111. S t a r t i n g  Date: 

L4. kcccnpliahnonts - F. Y. 1954: 

Not bogun. 
I 

15. Expected Rzsults - F. Y. 1955: 

Tro jec t  wll l  bo deaigned i n d o t o i l  and noc3asary prclcedurds dovolopod. 

16. Anticipcted I rcb lens :  F. Y. 1956 and F. Y. 1957 - 
ContinuinK if wnrrontod. 
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E s t i m  tad 
1957 

Desoxyribonucleic Acid and I ts  Role 
Projec t  T i t l e :  Within the Pneumococcus (6320-23) 

T - 
Actual Estimated E e t i m t e d  E s t i m t c d  
225.L 1955 1956 1957 

17. Operating Coste 

To ta l  Cost $26,000 $25,000 $2G,ooo 

Prorated by s c i e n t i f i c  e f f o r t  based on F a  Y, 1956 ana lys i s  
(F.  Y. 195L d e t a i l s  not  ava i lab le)  

18. Cost of Plant  & Eplipment Di rec t ly  Required 
(Finunced i n  P & E Progrrm - sho1.m here f o r  i n f o r m t i o n  only) 

Actual E e t i m t e d  Estimated 
225.4- 19552EL 1956 

- - 
( A )  Construction 

(B) Equipment 

No, of Man Penre 
S c i e n t i s t s  & Enpineers .6 a 6  .6 
Other 1.8 1.8 1.7 - - - __. 

Total 2.4 2 .L 2.3 

"Other" mn-years prorated by s c i e n t i f i c  e f f o r t  (F. Y, 1956 unalysis) 
(F. Y. 1954 details not  ava i lab le)  

AEPOSIT 

COLLECT 

BOX No 

FOLDER 
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7. Contractor: Associated Univers i t ios ,  Inc.  8. Working Location 
Drookhaven National Laboratory Upton, New York 

_ -  

.9. Contract No: 
AT-38-2-GEN-16 

A study of t h e  synthes is  of l i v e r  diphosphopyridine nucleotide and t h e  
excre t ion  of metabolic products of tryptophane may be proven usefu l  i n  s tud ie s  
of radiakion e f f e c k - i n  m a m m a l s ,  
i s  i t s e l f  a r e s u l t  i n  p a r t  of tryptophane conversion. 
be i so l a t ed  i n  the  ur ine  but without l a b e l s  t h e i r  s ign i f icance  cannot be assessed. 

Niacin i s  a component of these  nucleotides and 
Degradation products c m  

LO. Person i n  Chnrge: 
L. V. Hankes 

13. Related Pro jec ts :  

6120 - 5 1 n . v i t r o  r ad ia t ion  e f f e c t s  on coenzyme l i v e r  concentrations 
following neutron exposures of i n t a c t  animals. 

il: S t a r t i n g  Date: 

6310 - 3 Therapeutic use of h - 5 6  i n  carcinoma of t h e  l i v e r  and pancreas 
and i n  metas ta t ic  carcinoma of t h e  l i v e r .  

~~ 

14. Accomplishments - F. Y. 1954: 

Labeled synthe t ic  3-hydroxyanthranilic acid i n j e c t e d  i n t o  rats permitted 
i s o l a t i o n  from u r ine  of p e l a b e l e d  N'methylnicotinamide containing carbon-14. 
Labeled glycine,  a lan ine  and an th ran i l i c  ac i a  i n j e c t e d  i n t o  r a b b i t s  gave r i s o  
t o  two as y e t  un ident i f ied  compounds separable by chromatographic a n d y s i s .  

~ ~~ ~ ~~ 

1 5 .  Expected Results - F. Y. 1955: 

Continuing 

16. Anticipated Problems - F. Y. 1956 & F. Y. 1957: 

Continuing 
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Studio8 On Tho Conversion of Tryptophuno 
P r o j f c t  T i t l e :  To Niacin (6320-24) 

17, Operating Costs Actual E s t i m t e d  Estimutcd E s t i m t e d  ! 
2%- 1955 1956 . 1957 i 

___- - -__----.----- 

Total  Cost $15,000 $bU,OOO $bu,ooo 

Frorritcd by s c i e n t i f i c  effort based on F .  Y. 1956 nnnlysls  
(F. Y. 1954 dctci i ls  not  uvuilabli‘) 

la. Cost of Plant  & Equipment Dircctly Required 
Financed in P & E Program - shown hcre for i n f o r m t i o h  only) 

Actuul Eotimutod Estimated 
1951, -2%- 1956 

- - 
( A )  Construction 

(B) Equipnont 

No. of Man Years 
S c i e n t i s t s  & Engineers 
Other - 

Totul 

1 
4 0 0 2 0 2 9, 

.35 .35 
1.05 . 1.05 
- - 
1 *4 1.4 

.35 

.95 . 

1.3 

S i S )  “Other” man-yeurs prorated by s c i e n t i f l  e f f o r t  (F. Y. 1956 anal 
(F. Y. 1954 d e t a i l s  not trvafkble) 

\ 20. Comments 

I 

BOX No 

FOLDER 
I 

I 
! 
I_-- -.- - ---- 
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PROPOSAL ,QlD .'.UTHORIZATION 
FOR RZS;;?ACH Oii DXX.OPii'ZNT 

1. Projec t  T i t l e 2  Study of Fate and Tr ig lycer ide  
Absorption using C-14 Labeled Glycerine 

Item 5. Cont rac tor l s  
No: 

-- 

hEC-149 

2. Date: 

I JUNE 1955 

epor Progress: Quar t z r ly  and 
6. Method and Time of N 

Specia l  Reports 

4 0 0 2 0 3 0  

7. Contractor:  Associated Univeysit ies,  Inc. 
Brookhaven Notional Laboratory 

8 .  Working Location 9. Contract No: 
Upton, Hew York AT-30-2-CEN-16 

b)  Although it i s  w e l l  knom t h a t  c e r t a i n  unsaturated f a t ty  ac ids  are e s s e n t i a l  
for t h e  normal growth and development of mammals, knowledge of t h e  metabolic r o l e  
of theso  acids i s  r o l a t i v o l y  obscure. 
chemical or metabolic l e s ions  may bo demonstratedb occur i n  e s s e n t i a l  f a t t y  ac id  
d e f i c i e n t  r a t s .  

Through s tud ie s  with labe led  compounds,. 

10. Pcrson i n  Chargo: 
D. D. Van Slyke 

13. Related P ro jec t :  

11. S t a r t i n g  Date: 

6320 - 26 A s tudy  of conversion of f a t  t o  carbohydrate i n  normal and 
d i abe t i c  animals and i n  human subjec ts  by ana lys i s  of ca rbon44  
d i s t r i b u t i o n  i n  glucoso. 

14. Accomplishmente - F. Y. 1954: 

a )  The metabolism of C-L!, g lycero l  i n  t h e  i n t a c t  rat. 
L. I. Cidez and M. L. Karnovsky (Awardcd second p r i zo  i n  1954 awards of 
tho  Glycerine Producors Association. ) 

Animals ( r a t s )  ehowing n l e s s i c a l  s igns  of e s s e n t i a l  f a t t y  ac id  def ic ionc  
wera produced. Carbon-14 labe led  g lycero l  was given and production of C 
and Incorporation of t he  g lycero l  i n t o  l i v e r  l i p i d s  vas determined. 

14 b) 
O2 ' 

15. Expected Results - F. Y. 1955: 
. I  

a) Studies woro compluted on r a t s  on t h e  absorption, ex ten t  of l i p o l y s i s  and 
incorporation of g lycero l  lnbeled t r i o l e i n  i n t o  t h e  l i p i d s  of i n t e s t i n a l '  
mucosa, l i v e r  and plasma. 

b) Chcmical and i so top ic  s tud ie s  of l i v e r  glycoridos and phosphatides and of 
dopot l i p i d s  ECQ undor way. 

a. and b. continuing 
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Study of F r t s  and Tr ig lycer ide  Absorption 
Pro jec t  T i t l e ;  U s ~ W  c1L Labeled Glycerine (6320-25) - .___ _ _ _  - -. - - - --.. -. 

17. Operutinp Costs Actual  Estimated Estimated EstirnatGd 
225L. 19555- 1956 1457 

Tota l  Cost $3 3,000 837,000 $36,000 

F’rorated by s c i e n t i f i c  e f f o r t  based on F. Y. 1956 ana lys i s  (F. Y d  1955 
d o t n i l s  not ava i l ab le )  

18. Cost of Plant  &.Equipment Di rec t ly  Required 
(Financed i n  P €i E Rogrom - .shoun here for information only) 

- - 
( A )  Construction 

Actuul E s t i m t e d  E s t i w t e d  
2%!L 1912_- 1956 

E s t i m t c d  
1957 

. .  

(B) Eouipincnt 

~ 

19. Direc t  Man Pomr , 2 2 4  
- . _ . _  

,1952 

No. of Man Yeoro 
S c i e n t i s t s  & Engineers 
Othor 

.75 .9 
2.2‘5 2.5 

I .9 
2.3 , 

Total 3.0 3.4 . 3.2 

IIOthcr” imn-ycore prorntcd by ec ien t i f  -: e f f o r t  (F. Y. 1956 a n q s i s ) .  
(F. Y. 1954 d e t a i l s  not  uvai loblo)  

20. Corcnents 

BOX No 

FOLOER 
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PROPOSAL AND AUTHORIZATION 
FOR RLSEARCH OR DEVELOPMENT 

3 ,  Budget Act iv i ty  4 .  Budget Item 
No: 6320 - 26 1 No: 

4 0 0 2 0 3 2  

6 .  hiothod and Time of Reporting 
Progress: Quar t s r ly  and 

'pecial Reports 

7, Contractor:  Associated Univers i t ies ,  Inc. 
Brookhaven National Laboratory 

8. Vorking Location: 9. Contrac t  NO: 
AT-30-2-CEN-16 i Upton, New York 

~ ~~ 

12. Purpose and Need: 

By thu usa of carbon-14 labelod a c e t i c  acid it is poss ib le  t o  introduce tho  
Study of glucose, i t s  metabolic products and lobelcd carbon atom i n t o  glucose. 

end prodlc t s  then y ia ld  information of tho pathways of intermediary Carbohydrate 
metabolism. I n  diabetus and r e l a t ed  conditions abnormal production of  carbohydrate 
from f a t  may preva i l .  

13. Relatod Pro jec ts :  

6320 - 25 Study of fats and triglyceride absorption using c-14 l abe led  
gly6erine. 

10. Porson i n  Charge: 

W. W. Shreave 

14,  Accomplishments - F. Y.  1954: 

Study planned and i n i t i a l  observations were made on r a t s ,  Studies are now 
under way on a p a t i e n t  with d iabe tes .  

15. Expected Results - F. Y. 1955: 

Suf f i c i en t  d a t a  w i l l  be obtained i n  s tud ios  previously begun t o  ind ica t e  
whether o r  not abnormal conversion of f a t  t o  carbohydrato e x i s t s .  

11. S t a r t i n g  Dater 

~ 

16. Anticipated Problems - F. Y. 1956 and F.Y. 1957: 

Continuing if d a t a  warrant. 

~~ ~ ~ 
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_ -  

I 

4 0 0 2 0 3 ;  

A Study of Collversion of Fa t  t o  Carbohydrate i n  Normal and 
Diabetic Animals and i n  Human Sub 'ec ts  by Analysis of Carbon-14 
Di s t r ibu t ion  i n  Glucose (6320-263 

' 

Pro jec t  T i t l e :  

17. Operating Costs 

Total  Cost 

Actual Estimated Estimated Estimated 
1954 1955 1956 1957 

$44,000 $42,000 $39,000 

Prorated by s c i e n t i f i c  e f f o r t  based on F:Y. 1956 ana lys is  (F. Y. 1954 
d e t a i l s  riot  ava i l ab le ) .  , 

. .  

18. Cost of P l an t  & Equipment Direc t ly  Required 
(Financed i n  P & E program - shorn here f o r  information only) 

Actual Estimated Estimated Estimated 
2954- 1955 1956 1957 

(A)-Construct-fan 

(B) Equipment 

19. Direct Man Power B Z L 2 s L  - 1956 1957 , 

No. of Man Years 
S c i e n t i s t s  & Engineers 
Other 

1.0 1.0 1.0 
2.9 2.9 2.6 

3.9 3.9 3.6 

"Other" man-iears prorated by e c i e n t i f i c  e f f o r t  (F. Y. 1956 ana lys is )  
(E,. Y.. 1954 d e t a i l e  not ava i lab le) .  

! 

I 
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PROPOSAL A N D  AUTIIORIZATION 
FOR RESEARCH OR DEVELOPMENT 

J 

AEC-189 

13. Hclctcd Projocts :  

2. Date: 
JUNE 1955 

--- 
Progress: Q u a r t e r l y  and 
S p e c i a l  Reports 

L 1. Projec t  T i t l e :  Rirdiotion S c n s i t i v i t y  of  
D i f f x i n t  S t rc ino  of D. pncumoniac. 

- 
3. Budget Act iv i ty  14.  Budget 6. Method and Time of Reportin 

No. I No. 
- 6320-27 I 

7. Contractor:  Associated Univers i t ies ,  Inc .  8. Working Location 9. Contract  No. 
Upton, New York ~ I AT-30-24EN-16 Brookhaven National Laboratory 

10. Parson i n  Chorga: 
R. PI. Draw 

11. S t a r t i n g  Date: I 
~~~ 

12. Purpose and Need; 

Radi t t ion  s f f o c t s  no t  only imaunological rcsponsc of h o s t  but  also i n f o c t i n g  
org,nism. It hes b..on suggt~stcd by p l a n t  Eonot ioiats  t h a t  a corro la t ion  
m y  exist bctwoon rndio t ion  s o n a i t i v i t y  and numbor of chromooomos i n  ti  c o l l .  
Sinco it i; poscibl, t o  taku on0 s t r a i n  of pnaumococcus and udd e t  l o a &  trio 
nuw gc-n.tic f c c t o r s  t o  thc  c a l l ,  i t  i s  prouoscd t o  COmDBr3 tho r a d i a t i o n  
s c n s i t i v i t y  of t m t r c n s f o r n c d  orgcnisns d . t h  t h a t  of t h s  pnrcnt s t r a i n .  

r 

6320 - 33 Tho d f s c t  of g m a  i r r a d i a t i o n  on D, moumonlao. 

.cccocplishmints - F. Y. 1954: 

Not bogun. 

I 15. Fxpjctcd Rosul ts  - F. Y. 1955: 

Study plrnnnd ond i n i t i a t c d .  
acquis i t ion  of  addi t ionc l  macromoloculcs (nuchoprota ins)  by t h c  c o l l  
rcndcrs it inoro rcd iosons i t ivc .  

Prcl i t l incry oxpc rhun ta  suggost t h r t  tho 

16. Enticin:tcd Problcms - F. Y. 1956 & F. Y.  1957: 

Continuing 

FOLDER 
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4 0 0 2 0 3 5  

. Budget Act iv i ty  4. Budget Item 5. Contractor 's  

No: 6320-28 

. -  

6. Method and Time of Reportin1 

Spec ia l  Reports 

PROPOSAL A N D  AUTLORIZATION 
FOR RESEARCH OR DEVELOPliENT 

EC-189 , 

~~ . Contractor:  Associated Univers i t ies ,  Inc. 

0. Person i n  Charge: 
L. E. Farr 

8 .  Workin2 Location 9. Contract NO; 
Upton, New York I_- AT-30-2-CEN-16 Brookhaven National Laboratory 1 -----. ----- 
11. S t a r t i n g  Date: i .- -- L-- --- 

2, Purpose and Needi 

In  childron with tho nephrotic syndromo a markod cbnorrnality of  cal.cium motab- 
o l i s n  a p p o x s  t o  oxttlt.  
physiological procossm such as ncrvous rssponso, musclo nc tcbol i sn ,  bono 
growth, blood cocmlo t ion  and othora,  it bcconos of imor t enco  mora f u l l y  t o  
cxpln in  thc: ebcr ra t ions  notod i n  nclnhrosis. 
which will yic1dLnforifi:tion on t h s  ionized n s  woll  ns tho t o t o 1  celciun. 
llcencsium a c t s  i n  p c r t  6s LL calcium cnte.gonist bu t  f o r  mcgnosium no s a t i s f o c t o r j  
c l i n i c a l  nethods or0 a t  hand. 

Bccauso of tho importonco of t h i s  olomcnt i n  many 

It is doairabblo t o  have a mothod 

13. Rslatcd Pro jec ts  : 

Nono. 

14. bcconvl i shwnts  - F. Y, 1954: 

lbthods w r c  givcn mol lminary  formulction for dotcrmination of calcium cnd 
magnesium i n  c s ing lc  scr.iplo of plesmo by rnocsursnont of coord in i t i sn  com- 
pounds with a dye. 

15.  Expcctvd Resul t s  - F. Y. 1955: 

F ine l  t c s t i n g  of abovr: color rmthod f o r  calcium dotormination m n d  i n i t i d .  
s tud ios  on f o t e i b i l i t y  of conibinlng ion  oxchmgo mothods to dotcrmlnc a t  tho 
SLIE timo ionizcd cc lc iun  os mcasurcd by thr i so la tod  f r o g  h c c r t  tschniquo 
of McC1ce.n and Htstinga. 

16. Anticipetod Problons - F. Y. 1956: 

Work w i l l  bo intcrrruptud by roquircmont t h e t  primary s c i o n t i a t  conccrned 
f u l f i l l  ob l ig t t i ons  unZor Soloc t ivo  Sorvico f c t  as sppliod t o  physicians.  

BOX No. 

FOLDER 

Page 6000-8 OFFICIAL USE ONLX 



Calcium and Msgnesium Metabolism 
P r o j e c t  T i t l e :  i n  t h e  Nephrotic Syndrome (6320-28) 

17. Operating Costs Actual Estimated Estimated Estimated 
1954 1955 1956 1957 

! 

Totdl Cost $ fJ+,OOO $ 42,000 $ 39,000 

Prorated by s c i e n t i f i c  e f f o r t  based on F 
d e t a i l s  not  ava i lab le) .  

. .  

18. Cost of P l a n t  & Equipment D i r e c t l y  Required 
(Financed i n  P & E program - shown here for information only) - - 

Actual Estimated Estimated Estimated 
195L 1955 1956 1957. 

(A) Construction 

(B) Equipment 

19. Direct Man Power m w  E!% Xz 
No. of K a n  Years 

Other 2.9 2.9 2.6 
S c i e n t i s t s  & Engineers 1.0 1.0 1.0 

- -  - - 
T o t a l  3.9 3 99 3.6 

llOtherll man-years prorated by s c i e n t i f i c  e f f o r t  ( F. Y. 1956 analysis) .  

(F. Y. 1954 d e t a i l s  not  ava i lab le)  

COLLECT 

BOX No - - FOLDER 

OFFICIAL USE ONLY 



1 c t  o l y t e  Balance S tudies  i n  H nPrnaf s 

15,  Expoctcd .Results FY 1955: 

JUNE 1955 

l lodif icnt iono of t h e  techniqua t o  a l la r  t h e  a d d i t i o n a l  s t u d i e s  ind ica ted  
a re  being mdo .  

-. - - 
16, Anticipated Probloms FY 1956 & I?Y 1957: 

Continuing. 

3 .  Budgot Act iv i ty  4 .  Budget Item 5. Contractor 's  
110 : I No: No : 
6;20-29 

BOX No 

FOLDER 

6 ,  Method ond Time of Raportir 
Progress: Q u a r t e r l y  nnd 
S p e c i a l  Reports 

OFFICI.'.L USE ONLY ,Page ~ 0 o o - Z  

7. Contractor:  Associatod Univers i t ies ,  Inc.  
Brookhaven Nntionnl Laborntory 

8. Working Location 9. Contract  No, 
Upton, Neu York I AT-30-24EN-lf 

10. Porson i n  Chnrgo: 
L. E .  F a r r  

11. S t a r t i n g  Date: 
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Pro jec t  T i t l e :  E lec t ro ly t e  Balance Study i n  Animals (6320-29) 

.?. Operating Costs Actual Estimated Estimated Estimated 
1956 1957 195L 1955 

Tota l  Cost 

Prorated by s c i e n t i f i c  e f f o r t  based on F 
d e t a i l s  not ava i l ab le ) .  

$ 22,000 $ 21,000 $ 28,000 

- - 
-8. Cost of P l an t  & Equipment Direc t ly  Required 

(Financed i n  P & E program - shown here  f o r  information only) 

Actual Estimated Estimated Estimated 
2 3 %  1955 1956 1957 

(A) Construction 

(B) Equipment 

- 
1957 L9. Direc t  Man Powor 1955 1956 

No. of Man-years 
S c i e n t i s t s  & Engineers 
Other 

Total  

I1Other1l man-years prorated by s c i e n t i f i o  e f f o r t  (E 
(F. Y. 1954 d e t a i l s  no t  ava i lab le)  

k 
BOX No 

FOLDER 

OFFICIAL USE ONLY 



PROPOSAL AND AUTHORIZATION 
FCH RI%SZ..2RCIi CR DEVELOPMEI?T 

, Projec t  Titl.er 
Neutroir Dosimeti-g by P i l e  Activation k t h o d s ,  
Biological Dosimetry and Tissue Equivalent 
Ionization Chambers 

4 0 0 2 0 3 9  

2. Date : 
JUNE 1955 

I .  Budget Ac t iv i ty  4 ,  Budget Item 5 .  Contrac tor l s  
No: No: No: 
6320-30 

a. The success of noutron capture therapy of bra in  tumors r e s u l t s  t o  a 
l a rgo  degroe from tho d i f f e r e n t i a l  l oca l i za t ion  of boron compounds. 
Harevor, it-dopends a l s o  on the  r e l a t i v e l y  g rea t e r  e f f e c t  (RBE), 
as compored with x- or gamma rad ia t ion ,  of the heavy p a r t i c l e s  
r e su l t i ng  from d i s in t eg ra t ion  of the  boron. 
REE of heavy pa r t i c l e s ,  such as alpha rad ia t ions ,  is known accura te ly  
only for micro-organisms, 
p o s s i b i l i t i e s  of t h i s  type of tharapy t o  a t temptquant i f ica t ion  of the 
RBE of alpha r ays  i n  mammalian t i s sues .  

i n  phantoms is being done t o  provide d a t a  f o r  propor ca lcu la t ion  
of the  depth dose i n  neutron capture therapy. 
u t i l i z e s  neutron ac t iva t ion  of gold f o i l s  d i s t r i b u t a d  i n  depth through- 
out  t issue-equivalont metorials,  or i n  s p e c i a l  arrangements as indicated.  
It w i l l  be extonded t o  include o the r  techniques, so t h a t  a detormination 
of the  energy spectrum of the noutrono may also be evaluated. 

Tissue-equivalent ion iza t ion  chamber do'simotry of r eac to r  r ad ia t ion  
i n  t issue i s  dosignsd t o  provide a more complote p i c tu re  of the 
pa t t e rn  of doposit ion of r ad ia t ion  enorgy throughout a t i asue-  
equivalent phantom using puroly physical means, 
chambers. Rosults v i11  bo comparod with measur 

The degree of increased 

It is therefore  necessary t o  explore the 

b, Foil a c t i v a t i o n  measurements of neutron f l u x  dens i ty  and spectrum 

The p r inc ipa l  approach 

c, 

6310 - 1 Neutron capture therapy. BOX NO 

4 .  Accomplhhments FY 19541 FOLOER 

a. Preliminary da t a  on the  b io log ica l  e f f e c t s  of the  slow neutron beam, 
as we l l  as on the onhancemont of those  e f f e c t s  by the  in j ec t ion  of 
boron-10 compounds p r io r  t o  oxposure, have beon obtained. 

Tvo extensive s e r i e s  of measuroments were made wi th  t i s sue-equiva lont  
phantoms. 
throuvhout a phantom somewhat lareer than a human head. 
polation, isoflux l i n e s  'cme drawn, and t h i s  ana lys i s  was used i n  t he  
ca lcu la t ion  of t he  noutron capture dose from boron. 
tho half-vsluo l a y e r  for nsutrons i n  t i s s u e  were a l s o  obtoinod. 
work was done us ing  gold f o i l s  pr inc ipa l ly ,  bu t  somo measuremonte 
usod indium f o i l s .  
phantoms woro also made. 

b. 
This work providod measurements on a ono-inch module gr id  

Measurements of 
The 

By intsr- 

Attenuation moasuremants in l iqu id- t i ssue-equiva len t  

6 .  Method and Time of Reporting 
Progress: Quar t e r ly  and 

Spec ia l  Reports 

C .  A t issue-equivalent ion iza t ion  chamber constructed i n  Dr. F a i l l a ' s  
l abora tory  was usod t o  ind ica te  ro l a t ivo  noutron doses in t i s suo-  
oquivalont l i qu id  phantoms. Measurements vere mnde with both f u l l y  
t issue-equivalont,  and with nitrogon-lacking t issuo-equivalent 
conditions. 
ion iza t ion  chambers voro t r iod  i n  the old medical roac to r  f a c i l i t y  
undor troatmont conditions. 

Ear ly  condonser-chamber types of t issue-equivalent 

7 ,  Contractor: Associated Univers i t ies ,  Inc. Working Location. 
Upton, New York Brookhaven National Laboratory 

OFFICIAL US% ONLY .. * A *  ' %go 6000-87 ; 
.. . ' l*,t, ( ~ c o  continuntion shee t )  

-. ... . .  . .  

9. Contract No: 
AT-30-24EN-16 

OFFICIAL US% ONLY .. * A *  ' %go 6000-87 ; 
.. . ' l*,t, ( ~ c o  continuntion shee t )  

-. ... . .  . .  

I ,  Parson in Charge: 

E. E. S t i ck ley  
----.-- 

11. S t a r t i n g  Date: 



.. 

Pro jec t  T i t l e :  Neutron Dosimetry by P i l e  Activation b t h o d s ,  Bio logica l  
Dosimotrv and Tissue E s u i v a l . s n t w  I Chambors, (Contj,Ayod) 

I I-lL. Accomplishments FY 19541 (continuod) 
I 
I d. 

i 
! 
! 

i 
I I 
i 

Preliminary experiments wero dono on tho e f f e c t  on b a c t e r i a  of 
r ad ioac t iv i ty  induced by neutron capture us ing  t h e  low f l u x  
f a c i l i t y ,  W-15. 
boon i n i t i a t e d  using the now highor f l u x  medical f a c i l i t y .  
f a r ,  YO have determinod tho su rv iva l  of D. Dnoumoniao i n  broth 
containing d i f f e r e n t  concontrations of H3BO3 and exposed t o  
varying q u a n t i t i e s  of noutrons. The s tudy  w i l l  includo an inves t i -  
gation of the  Frowth cycle of alpha-irradiatod co l l s .  Froliminary 
oxporirnonts dcsigned t o  compare glucoso u t i l i z a t i o n  by uni r rad ia ted  
rind i r r ad ia tod  -colls havo boon unf ru i t fu l ,  s ince  it was found t h a t  
un i r rad is tod  c o l l s  suspndod i n  II3BO3 bro th  show decroased u t i l i -  
zation of glucoso, 

. 

A more extensive a e r i e s  of i r r a d i a t i o n s  has  
Thus 

-- I 15. Expoctod Resul t s  FY 1955: 

I 

I 
, i 

a. Attompts w i l l  be mnde t o  accura te ly  assoss  the  degree of enhancement 
of slow neutron e f f o c t s  i n  mice r e su l t i ng  from boron-10 in j ec t ion .  

f a c i l i t y .  A comploto survoy throughcut a l a rgo  phantom bas no t  
y e t  been made, hu t  spoc ia l  Inves t iga t ions  of such po in t s  as tho  
f l u x  build-up a s  the noutron beam en te r s  t i s s u e ,  and back s c a t t e r  
o f foc t s  on leaving o. phantom, have h e n  dotermined. 

! 
t 

b. -The vork wes extondod t o  include moasuremonts on tho new medical 
! 

i 
I i 
I i 

: c. A now t r i p l e  chamber WRS f a k i c a t e d  according t o  n Rossi design, I I 

l o s s  nitrogen, and tissuo-equivalent, p lus  boron dose r a t o s ,  under I 

i d e n t i c a l  i r r a d i a t i o n  conditions. 
! t h i s  dovico a t  the  new medical f a c i l i t y  as a rout ine  o x p e r b e n t  

was assembled, and prosont o f f o r t s  a r e  toward go t t ing  the  assembly 

! 

! 
i 

t o  provido mensuromonts of t issue-oquivalent,  t issue-equivalont I 
A manipulator t o  a l l o v  use  of 

I 

! i n t o  s t ab le  operation. I 

d. Two t e s t  organisms a r e  being usod i n  t h i s  work on e f f e c t  on i 
t I 

i 
alpha i r r ad ia t ion .  ! 

bac to r i a  of r a d i o a c t i v i t y  induced by noutron capture. 
of E. cpLa, t he  purposo is t o  determino tho e f f e c t  of alpha- 
i r r a d i o t i o n  on bac to r i a l  c o l l e  i n  a t i s sue-equiva lont  medium. 
socond t o s t  organism, ~ o u m o n i a q  , i s  being used for tho purposo 
of comparing tho ro ln t ivo  b io log ica l  of fec t ivenoss  of @ma and 

I n  t h e  cas0 

, A 

, 

16. Anticipatod Problomsr FY 1956 & 1957: 
I 

a. Continuation a t  samo l e v e l  as in FY 1955. 

I b. This vork w i l l  continue becauso of the need t o  invos t lga t e  new 
typos of arrnngcimont f o r  the  neutron capturo thorapy experimont, 
\ h i l o  tochniques aro f a i r l y  we l l  standardized, they  w i l l  be 
oxtondod t o  include f o i l  and f i l t e r  methods, such t h a t  a fu r tho r  
knowlodgo of tho onergy d i s t r i b u t i o n  among the  neutrone ponet ra t ing  
tho phantom v i11  bo b e t t o r  known. 
k i l o v o l t  onorgy rangs will bo studiod. 

i 

I n  pn r t i cu la r ,  noutrons i n  the  
i 
t 

c. The work w i l l  bo extanded t o  cover the  f u l l  range of noutron 
exposures of c l i n i c a l  and of d i s a s t o r  survey i n t o r e s t .  

d.  Continuing. 

BOX No. 

FOLOER 

I 
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P r o j e c t  T i t l e :  Cha rac t e r i s t i c s  of B a c t e r i a l  Growth During 
Continuous I r r a d i a t i o n  (6320-31) 

7. Operating Costs Actual Estimated Estimatad Estinnted 
1956 1957 2 5 L  1955 

Tota l  Cost $ 11,000 pb l4,OOO $ 14,000 

Prora ted  by s c i e n t i f i c  e f f o r t t a s e d  on F.Y. 1956 ana lys is  (F. %Y. 1954 
d e t a i l s  not ava i lab le) .  

8. C o s t  of P lan t  & Equipment D i r e c t l y  Roquired 
(Financed i n  P & E Program - shown here f o r  information only) 

Actual Estimated Estimated Estimated 
195L 1955 1956 1957 

(A)  Construction 

(B) Equipment 

-..- 
19. Direc t  Man Power ~~~~ 

No. of 148x1 Yews 
S c i e n t i s t s  & Engineers -25 -35  .35 
Other -75 1.05 .95 - - -  

1.0 1.4 1 a 3  

l1Otherlt man-years prorated by s c i e n t i f i c  o f f o r t  (F. Y. 1956 analys is )  
(F. Y. 1954 d e t a i l s  not ava i l ab le ) .  

BOX No 

FOLOEA 

BFlWIAL USE OHLY 



- * 

Actual Estimated Estimated Estimated 
,1956 1957 i 195L 1955. 

7. Operating Costs 

i ., ;. .. i . . * . .  
.. . . 

. .  . . .  .. . * $5,000 $13,000 $20,000 

. .  
T o t a l  Cost 

. .  
( 1 '  

Prorated by s c i e n t i f i c  e f f o r t  based on .F. Y. I .  ,1956, . .  analysis  (F. Y. 1954. d e t a i l s  
not  ava i lab le) .  I *  

. . .  . . . .  . 
. .  . %  

. .. . 

- - 

.8.  Cost of Plant & Equipment D i r e c t l y  Required 
(Financed i n  P 9r E program - shown here  f o r  information only) 

Actual Estimated Estimated Estimated 
19% 1955 1956 1957 

(A) Construct ion 

(B)  Equipment 

19. Direc t  blan Power E 4  2955 E i b  L911 

' No, of  Man Years 
S c i c n t i s t s  & Engineers 
Other 

. .  . 
Tota l  

.1 

. 3  - 

.4 

.3  .5  
. 1.3 - 9  

1.2 1.8 

- - 

"Other" man-years prorated by s c i e n t i f i c  off  
(F. Y.  1954 d e t a i l s  not ava i lab le) .  

BOX NO 

' ' FOLOER . ' ' . .  
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P r o j e c t  Ti t le :  E f fec t s  of Boron on t h e  Human Myocardium as  
Reflected i n  the  Electrodardiogram (6320-33) 

.7. Operating C o s t s  

To ta l  Cost 

Actual Estimnted Estimated Estimated 
195L 1955 1956 1957. 

Prorated by s c i e n t i f i c  e f f o r t  ( F. Y. 1954 d e t a i l s  not ava i lab le) .  

16. Cost of P l a n t  & Equipment Di rec t ly  Required 
(Financed in p & E program - shown here  f o r  information only) 

Actual Estimated Estimated Estimated 
2 5 4  1955, 1956 1957 

( A )  Construction 

(B) Equipment 

19. Direc t  Man Power UkLwim'1957 

No. of Man Years 
S c i e n t i s t s  & Engineers 
Other 

.2 

.6 

"Other" man-yeare prora ted  by s c i e n t i f i c  e f f o r t .  A 
(F. Y. 1954 d e t a i l s  not ava i iab le)  

BOX No. 

FOLDER 
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Neutron Doaimetiy by P i l e  Activation &thods, 
Bio lonlea l  Dosimetry and Tissue Equivalent 

2. Date : 
JUNJ3 1955 I ., Projec t  T i t l e t  

. -  

Ioniza t ion  Chambers; 1 
j ,  Budget Ac t iv i ty  4 ,  Budget Item 5. Cont rac tor ' s  6, Methcd and Time of Reporting 

No: No: No: Progress:  Quar t e r ly  and 
6320-30 Spec ia l  Reports 

7.  Contractor: Associated Univers i t ies ,  Inc.  8 ,  Working Location' 9, Contract No: 
Brookhaven Notional Laboratory Upton, Nev York AT-30-2-GEN-16 

I 

PROPOSAL ANTI AUTHmIZATION 
FCH RESEARCH (37 DEVELOPMENT 

0, Parson i n  Charge: 

I E. E. S t i ck ley  

2. Purpose and Need: 
----- 

a. Tho succeas of noutron oapture therapy of bra in  tumors r e s u l t s  t o  a 
la rgo  dogroe from tho d i f f o r o n t i a l  l oca l i za t ion  of boron compounds. 
Hgwever, i t l o p e n d s  a l s o  on the  r e l a t i v e l y  g rea t e r  e f f e c t  (RBE), 
a s  compared with x- or ganuna r ad ia t ion ,  of tho heavy p a r t i c l e a  
r e su l t i ng  from d i s in t eg ra t ion  of t he  boron. 
BEE of heavy pa r t i c los ,  such aa alpha rad ia t ions ,  is  known accura te ly  
only for micro-orpanisms, 
p o s s i b i l i t i e s  of t h i s  type of therapy t o  a t temptquant i f ica t ion  of the  
REE of alpha r ays  i n  mammalian t i s sues .  

Foil ac t iva t ion  measurements of neutron flux dena i ty  and spectrum 
i n  phantoms i s  being done to provide d a t a  for propor ca lcu la t ion  
of the  depth dose i n  neutron capture therapy. 
u t i l i z e s  neutron ac t iva t ion  of gold foils d ia t r ibu tad  in dopth through- 
out  t issue-equivelont rnatorials, or i n  s p e c i a l  a r rangemnta  as indica ted .  
It w i l l  be extended t o  include o the r  techniques, so t h a t  a detormination 
of t he  energy spectrum of the  neutrons may a l s o  be evaluated. 

Tiasue-equivalent ion iza t ion  chamber dokimotry of r eac to r  r ad ia t ion  
i n  t i s s u e  i a  dosignad t o  provide a more complote p i c tu ro  of the 
pa t t e rn  of dopoaition of r ad ia t ion  enorgy throughout a t i s sue -  
equivalent phantom using puroly physical meane, p r inc ipa l ly  ion iza t ion  
chambore. 

The degree of increased 

It i s  therefore  necessary t o  explore the  

b. 

The p r inc ipa l  approach 

C. 

Rosults w i l l  bo oomparod with measurements made with the  

111, S t a r t i n g  Date: 

foil ac t iva t ion  techniques, 

6310 - 1 Neutron capture therapy. 

L. Accomplishments FY 1954t BOX No. 

a. Preliminary d a t a  on t h e  b io logica l  eff&W6- 
a s  we l l  aa on the  onhancemont of those  e f f e c t s  by t h e  in j ec t ion  of 
bo ron40  compounds p r i o r  t o  oxposure, have beon obtainod. 

Two exteneive aer ioa  of rneasuroments were made wi th  t iasue-equiva lont  
phantoms. 
throuphout a phantom somewhat l a r g e r  than a human head. 
polation, i so f lux  l i n e s  were drawn, end t h i s  a n a l y s i s  was used i n  t he  
ca lcu la t ion  of t he  nautron capture dose from horon. 
tho half-valuo l aye r  for neutrons in t i s s u e  were a l e o  obtoinod. 
work was done us ing  gold fo i l8  pr inc ipa l ly ,  but eomo rneaeuremonts 
usod indium f o i l s .  Attenuation moasuremonts SII liquid-.tissue-oquivalent 
phantoms woro a l s o  modo. 

A t i esue-equiva len t  ion iza t ion  chamber constructed i n  Dr. Failla 's  
labora tory  was usod t o  ind ica te  ro l a t ivo  noutron doses in t i s suo-  
equivalent l i q u i d  phantoms. 
t iaaue-equivalent,  and with nitrogon-lacking t issue-equivalent 
conditions. 
ion iza t ion  chambers voro t r iod  i n  the  old medical roac to r  f a c i l i t y  
undor troatmont conditions. 

b. 
This work providod measurements on a ono-inch module g r id  

By i n t e r -  

Measurements of 
The 

C. 

Moasurementa were mode with both f u l l y  

Ear ly  condonaer-chamber types of t issue-equivalent 

. *  . I * , ( ,  ; ( ~ c o  continup.tion s h m t )  -. . .  
. ,  . ... _ .  

I 
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1. Pro jec t  T i t l e :  
Cha rac t e r i s t i c s  of Bac te r i a l  Growth 
during Continuous I r r a d i a t i o n .  

1 

PROPOSAL AND AUTI~ORIZATIckl 

2. Date: 
JUNE 1955 

UC-189 

3.  Budget Act iv i ty  4 .  Budget Item 5. Cont rac tor ' s  6. Methcd and Time of Reportin&! 
Progress: Q m r t e r l y  and I I No: NO: No: 

6320-31 Specia l  Reports 
?.=actoriksso&ted Universities, Inc. -3 8. Working Location 9. Contract 110. 

Brookhaven National Laboratory Upton, New York AT-30-2-GEN-16 

10. Person in Charge: 

12.  Purpose and Need: 

11. S t a r t i n g  Date: 

R. M. Drew 
.-- 

These s tud ie s  wore undertaken i n  t h e  i n t e r e s t  of determining increase  
or decrease i n  r ad ia t ion  s e n s i t i v i t y  as a r e s u l t  of continuous i r r a d i -  
a t i o n  during c e l l  growth. Wo a r o  p a r t i c u l a r l y  in to re s tod  i n  p r d u c i n g  
r ad in t ion  r o s i s t a n t  D .  Dneurnoniao ancl dotormining whether or n o t  t he  
proporty which confors r c s i s t anco  i s  assoc ia ted  with t h e  c ~ l l  DNA. 
It &s e n t i r e l u - o s s i b l e  that r e s i s t a n t  organisms may be se lec ted  f r c t n  
a population exposed t o  continuous low dose i r r a d i a t i o n .  

___.-- 

13.  Related P ro jec t s :  

6320 - 23 Desoqr ibonucle ic  ac id  and i t a  r o l e  wi th in  tho  pneumococcus. 

6320 - 33 The e f f e c t  of gamma i r r a Z i a t i o n  on D. pneumoniag. 
.---1..--- _.--._-.. - -- --.I- 
14, Accomplishments FY 1954: 

Not begun. 

15 .  Expected Resul t s  FY 1955: 

I n i t i a l  s tud ie s  ehotred thallium-204 aoupce t o  be inadaquato. P ro jec t  
w i l l  bo resumcd whon ho t to r  aowce  nar i n  roac to r  becomes avai lab le .  

16. h t i c i p a t e d  Problems Fy 1956 & 1957: 

Continuing. 

6320 - 27 Radiation s e n s i t i v i t y  of d i f f e r e n t  strains of D. pneurnoniae. 
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Pro jec t  T i t l e :  
Physical  Measurements of nose Delivered 
by In t e rna l ly  Administered Isotopes 

Budget Ac t iv i ty  4. Budget Item 5. Cont rac tor ' s  

F%O-3* 

--- 
No : No : 

. .. 
PROPOSAL AND AWFH~RIZATION 
FCW RESEARCH CB DEVELOPMENT . 

2. Date: 
JUNE 1955 

- 
6. Method and Time of Reportint 

Progress: Quar t e r ly  and 
Spec ia l  Reuorts --_---- 

Contractor: Associated Universities, Inc., 
Brookhaven National Laboratory 

8. Working Location ' 
Upton, New 'fork 

1 .  Purpose and Need: 

Although a considerable mount  of c l i n i c a l  and labora tory  data ,  p a r t i c u l a r l y  
hematological, a re  ava i lab le  on human beinas exposed t o  whole-body penet ra t ing  
ex terna l  rad ia t ions  (atomic bomb exposures, Los Alamoe and Argonne accidents) ,  
the  doses recoived a r e  poorly known. Thus, inadequate d e t a  a r e  ava i lab le  t o  
s a t i s f a c t o r i l y  quant i fy  the  seve r i ty  and time course of human response a s  a 
funct ion of dose. Ki th  the  adminis t ra t ion of t he rapeu t i c  doses of i n t e r n a l l y  
administered gama and beta  emi t t ing  isotopes,  l a r g e  doses of r ad ia t ion  
approaching total-body exposure a r e  received a s  the  administered isotope 
l o c a l i z e s  and is excretdd. 
on pa t i en t s  who received l a r g e  therapeut ic  doses of i n t e r n a l l y  administered 
isotope8 has been co l lec ted  a t  BNL. 
received were known accura te ly  for t hese  pa t ien ts ,  t h e  ava i lab le  c l i n i c a l  
d a t a  vould cont r ibu te  g rea t ly  t o  charac te r iz ing  the  response on human beings 
t o  var ious doses of penetrat ing r ad ia t ion .  
administered, it has been possible  t o  ca lcu la te  approximately the  t o t a l  dose 
received by the  t i s sues .  The ca lcu la t ions ,  however, involve a numbar of 
assumptions, 
measurements of dose received by the  pa t i an t s .  For th ia ,  ion iza t ion  chambers 
will be adapted f o r  i n se r t ion  i n t o  body o r i f i c e s  and at tempts  will be made 
t o  measure the  dose r a t e  or t o t a l  dose of gamma and beta  r ad ia t ions  received. 
It i s  ant ic iFated t h a t  clinical work will be preceded by appl icable  pro- 
cedures car r ied  out  on l a rge  animals. 

A l a r g e  body of c l i n i c a l  and laboratory information 

If the  t o t a l  dose of vhole-body r ad ia t ion  

From the  amount of isotope 

It is therefore  propsed t o  check the  calculated doses by 

- 
3. Related Projects8 

6320-30 Neutron dosimetry by p i l e  ac t iva t ion  methode, b io logica l  
dosimetry and tissue-equival.ent ion iaa t ion  chambers. 

9. Contract No: 
AT-30-26EN-16 

I 

i 4. Accomplishments FY 1954: 
I Not s ta r ted .  

i .5. Expected Results Fy 1955: 

* I n i t i a t i o n .  

.6. Anticipated Froblems FY 1956 &C 19578 

Continuing , 
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