
PRES2NT STATUS OF THB PROBLEM NAV1.941208.111 

I n  a c o o p e r a t i r e  v e n t u r e  w l t h  t h e  Department of M e d i c i n e ,  S u r g e r y  and  

P h y a i o l o g V ,  of the TulaneUni  v e r e l t y  M e d i u a l  3uhoo1, a p r e l i m i n a r y  i n -  

r e s t i g a t i o a  I n t o  p m t e i n  me t a b o l l e n  in man has been aado. The p h y s i o a l  

prooedure ,  ( I8  well a 8  the f u n d a m e n t a l  i n t e r p r e t a t i o n  ef such rssul tr  ar 

w e r e  f o r t h c o m i n g ,  h a v e - b e e n  t h e  r e s p o n s l b i l i t g  o f  the Biophysics L a b o r r -  

d i l u t i o n  a i  t h e  24-15 e x a r e t e d  waa then oomparod with the N-16 d l l u t i o n  prr- 

d i e t e d  on the f i l lorring a m p l e  a a a u m p t l o n r .  

FIX .I amount  of N i t r o g e n  Ln tho  body e x c h a n g e a b l e  w i t h  

i n g e s t e d  Nitrogen  - - .  

miis = amount o r  i n g e s t e d  R - 1 s  

the p r o p o r t i o n  of  p r e v i o n s l y  ingested ni t r o g e n  which ha8 
-- . . . . .- 

e n t e r e d  the a y c l e  c h a r a u t e r i z e d  b y  t h e  to t h e  t o t a l  a- 

mount o f  ni t r o g e n  i n g e s t e d  o v e r  the p e r i o d  o f  o b s e r v a t i o n .  



Then o n e  m y  w r l t e  E q u a t i o n  1 r  

a n d  t h e  t e r n  f r o m  t h e  r l g h t  band side of t h e  e q u a t i o n  

o r  

e q u a l s  a d i l a t i o n  f a o t o r ,  

pN. E q u a t i o n  8 .  
Y e 1 5  

The d i l u t i o n  f a o t o r  may be o b t a i n e d  f r o m  an a n a l y s i s  of t h e  samples  of 

e x a r e t e d  n i t r o g e n  and t h e  i n g e s t e d  nitrogen w i t h  t h e  mass 8 p e o t m m e t e r .  

One may t h e n  s o l v e  E q u a t i o n  2. far  

P 

19 

P 
T h u ~ ,  i t  h a r  b e e n  p o s e l b l o  t o  nec,q+rq t h e  q u o t i e n t  x . 
I?, may t h e n  be d e r i n e d  as t h e  amant  of body a l t m g e n  into which  a i r a o -  

t l o n  "p" o f  t h e  t e s t  g l y c i n e  h a 8  b e e n  a s r l m l l a t e d .  The f a a t o r  p l e  a 
&-*m c, v . 5  --A. . s3*. +- I,, :$.&&@&; 

f u n a t i o n  o f  time a n d  r e p r e s e n t s  t h e  portion of t h e  t e s t  m e a l  t h a t ,  w i t h i n  

t h e  t ime  o f  o b a e r v a t l  on, has e n t e r e d  I n t o  the m e t a b o l i o  p r o o e s e  s t a d f e d .  



In p a t i e n t 8  r r i t h  a d r e n a l  d l a t u r b 4 n o e 8  s u b j e a b  t o  e n d o a r i a s  t h e r a p y ,  

e i g n i i l a a n t  v a r i a t i o n  in FIX a n d  n h a v e  a l r e a d y  b e e n  d f e a o v e m d .  

PROPOSAL FOR C O N T I ? T U A T I O N  OF W O R K  

1. A m o d i f i e d  e x p e r i m e n t  i s  t o  b e  p e r f o r m e d  for t h e  e l i m i n a t i o n  o ?  t h e  

f a c t o r  p.  In t h e  p r e v i o u s  work, t h e  m e t a b o l i c  n i t r o g e n  i n t o  which t h e  

_-  t e a t  meal was a s s i m i l a t e d  Wad termed N,. 

t o r  *x where p d e s i m a t e d  t h e  f r a c t i o n  o f  t e s t  meal ni t roger r  1 5  t h a t  

had  e n t e r e d  t h e  N, " p o o l "  in t h e  t i m e  o f  o b s e r v a t i o n .  

t h e r e f o r e  d e p e n d e n t  OII t ime I n  s u c h  a way t h a t  i f  t h e r e  i o  no  t imo  d i t -  

A o t u a l l y  m e a s u r e d  rae t h e  f a o -  

. P  
The f a o t o r  p i r  

rerenee in t h e  i s o t o p i c  ratio of t h e  n i t r o g e n  taken in t h e  d i e t ,  p bo- 

oome8 Q i I i t Y  and map b e l i m i n a t e d .  

To be t h i s ,  requires t h a t  the  subjeai  be kept' on a d i e t  i& whI.g6 the  N i l 4  

--N-lS r a t i o  l e  c o n s t a n t  w i t h  a fairly high e x a e s a  o f  19-15, a b o u t  10 a t o n -  

..percent. Baah e x p e r i m e n t  would require f m n  t h r e e  t o  f i v e  d a J e  for t h o  

r a b j e a t  ta r e a o h  e q u i l i b r i u m .  By suah a n  e x p e r i m e n t  v a r i a t i o n  In p may 

be d f r t l n g u i a h o d  f m r  rariaURR &$-,Ed u!th t $ m e . a q d  -+rs 2 
8. 

the  true value o f  $+-, 

a n  a s s i m i l a t i o n  c o e f f i c i e n t ,  b e  m o r e  n e a r l y  d e t e r m i n e d .  



enough t r a c e r  war i n t r o d u a e d  t o  go t h r o u g h  t h e  whole n e t a b o l l o  o ~ a l o  

w i t h o u t  t o o  g r e a t  d i l u t i o n .  For t h i s  purpose, t h e  o o n t l n u o u s  f e o d i n g  
_ _ .  

e x p e r i m e n t  d e s c r i b e d  a b o v e  s h o u l d  be a d e q u a t e .  

3. 

m i n o  a O i d 8  a 8  well. These  may b e  o b t a i n e d  In t h e  b l o l o g i a a l l y  a a t i o e  

I t  i s  d e a i r a b l e  t o  measure ITx a n d  n n o t  only f o r  g l y a i n e ,  b u t  o t h e r  

ieomerio form by u s i n g  y e a s t  a8 a b i o l o g i a a l  s y n t h e e i z i n g  medium i n  w m a h  

t h e  o n l y  a o u r a e  o f  n i t r o g e n  a v a i l a b l e  t o  t he  y e a s t  wou ld  be  a n  a n 1 ~ 0 5 1 U E  

s a l t  e n r i c h e d  wlth  N-15. Here t h e  i a p r o v e d  s e n s i t i v i t y  which w e  e x p e c t  

f r o m -  t h e  new design of mas1 s p e c t r o m e t e r  ( d e e a r i b e d  u n d e r  f a o i l i t i e 8  

fer  i n t e s t i g a t i o n )  l r  i m p o r t a n t .  

4. Tho l i m i t  of t h e  8 e n 8 i t i t i t g  of a teahnique i n v o l r i n g  t h e  new e p e a -  

t r o n e t e r  w i l l  be t h r  n a t u r a l ' t a r i a t i o a  and  t h e  relative 8 b a a d a n a o - b f  t h o  

s t a b l e  i 8 0 t o p e S  o f  n i t r o g e n .  V a r i o u s  figures for t h i s  v a r i a t i o n  a r e  

e u r r o n t l y  reaorded.  It  has been o u r  expqx46nao t h a t  a t  l o a r t  8 porbion 

a? t h i s  r a r i a t i o a  i o  duo t o  t h e  formation o f  m e t h y l m i n e  In t h e  d i g e 8 t i O S  

pmoers. 

v e s t i g a t i o n  i n t o  t h e  p r o c e d u r e s  f o r  the d i g e s t i o n  o f  p r o t e i n  in t h e  p r S -  

p a r a t f o n  of n i t r o g e n  w l t h  t h e  o b j e a t  o f  a i r c u m v e n t i n g  s u c h  p m c e d u r e s  a s  

may c a u s a  a p p a r e n t  v a r i a t i o n 8  I n  t h e  N-15 o o n c e n t r a t i o n .  

0 0  o h o u l d  , l i k e +  t h e y e f o r e , . .  t o  u f f d d r t a k e  a mora  +#+' . e x t e n p i r e  .. ln- 7 
? L '  tj** A*,=" .: 

Y t h e s e  ~ I n v e s t i g a t i o n s  i n  man, for q u i t e  a p a r t  from any f u n d a s e n t a l  i n f o r -  

m a t l o n  t h a t  we may gain from s u c h  s t u d i e s ,  there are p u r e l y  ehipi-rical 
- .. . - - ... - :_- ~ -.-_ - . . - -  -- . -_ 



t h e s i s ,  which we can  do in c o o p e r a t i o n  w i t h  t h e  O c h s n e r  Rounda t ion  H o s p i t a l .  

I t  I s  r e a l i z e d  t h a t  t h e  simple a s a u m p t i o n s  and f o r m u l a t i o n 8  made In t h o  

p r e a e d i n g  e q u a t i Q n s  a r e  r o u g h  a p p r o x i m a t i o n s  o f  a s t a t i c  c h a r a a t e r .  As 

o b s e r v a t i o n  Drogressed, we s h o u l d  like t o  f o r m u l a t e  t h e  p m p e r  d l f f e r e n -  

t i a l  e q u a t i o n s  t o  d e s c r i b e  t h e  m e t a b o l i c  p r o c e s s 0 8  u n d e r  i n v e s t l g a t l o a .  

EQUIPMENT AND FACILITIES AVAILABLE FOR CONTINUATION OF THIS INVESTIGATIOR 

The B l o p h p a i c e  L a b o r a t o r y  has had in o p e r a  ti on for appmxlmateLy one ye8r 

a B i e r  t y p e  e a s a  a p e a t r o a s t e r ,  r p e a i a l l 7  d e s i g n e d  for determining t e l a -  

$ i v e  abuadanae8 of t h e  8tabl.e i a o t o p e 6 .  , p i  s s p e o t r o m e t e r  ha$ - b e e n  ' ! v " 7 S  e r -  "$*, 

tremely s a t l r f a e b r y  and has b e e n  In alm8t c a a t l n u o u e  o p e r a t i o n ;  ohly 
T'> 

a b o u t  t e n  h o u r 6  a month are l b s t  f r o m  running t ime f o r  malntenaoao.  I t  

18 u t t i o i p a t e d  t h a t  half t h o  a v a i l a b l e  time o n  this s p e o t r o m e t e r  r i l l  b e  

s p e n t  o n  t h e  c o n t i n u a t i o n  o f  t h e  p u r e l y  c l i n i c a l  p o s s i b i l i t i e s  opened  

up b y  t h e  1 n v e s t l g a ; i o n .  o u t l i n e d  a b o v e .  The o t h e r  half t ime 'raula%O 

a v a i l a b l e  f o r  t h e  p u r s u i t  of m r e  f u n d a m e n t a l  i n q u i r i e s  I n t o  t h e  mechanism 

.iy .4 3 - '  ,>+ *, , - . .  

of p r o t e i n  s y n t h e s i s ,  a c c o r d i n g  to t h e  l e a d s  p r o v i d e d  by t h e  p i l o t  in- 

v e s t i g a t i o n s  d e s c r i b e d  above. 

in c o n s t r u c t i o n  u n d e r  c m t r a o t  w i t h  ONR, i s  nearing c o m p l e t i o n .  It I s  

a n t l d i p a t e d  t h a t  t h i s  i n s t r u m e n t  w i - L l  b e  r e a d y  for u s e  a5ou t JU~?-€-,--- The 

new s p e c t m r n e t e r ,  of t h e  s h a p e d  f i e l d  t y p e ,  d e s i g n e d  t o  f o c u s  f o r  d i v e r -  

g e n a e  in all p l a n e s ,  s h o u l d  p r o v i d e  n o t  o n l y  i n a r e a s e d  r e s o l u t i o n  b u t  an 



T h e  Blophpelcr L a b o r a t o r y  also ha. t h e  Urual f a a l l l t l e s  f o r  . t h e  dlgeqtloa,--!- 
J. ,; -.- I . . , p,. - I , >= ...&$&, 

of p r o t e i n 8  a n d  the l i b e r a t i o n  o f  nitrogen required for analys4a  w i t h  t h e  

ma88  s p e a t r o m e t e r .  In a d d 1  ti on t h e  L a b o r a t o r y  h a 8  a n  u l t r a - o e n t r l f u g e  and 

e l e o t r o p h o r e s l s  e ? u l p r n e n t  u s e f u l  for t h e  s e p a r a t i o n  of  s m a l l  amoun t s  o f  

p r o t e i n s  f r o m  c o n 3 l e x  m i x t u r e s .  The L a b o r a t o r y  h a s  q u i t e  c o m p l e t e  f a c l l l -  

t i e 8  for i n v e s t i g a t i o n s  w l  t h  r a d i o a c t i v e  m a t e r i a l .  

The L a b o r a t o r y  h a s  I t 8  own e h o p  f a c i l i t i e s  an3 I p e c h 9 n l c i a n ,  c o m p l e t e  p r o -  

r l r i o n s  for e l e o t r l o  and e l e o t r o n l c  I n s t r u m e n t a t i o n  a n d  so f o r t h .  

PERSONNXL 

Upon c o m p l e t i o n  o f  t h e  e p e o t m m e t e r  (Juao 80,  1943)  tho persoanel now ea- 

8.808 i r  tho  der igq and oonatruot ion  of it  w i l l  bo etai.lab1a io?. t h e , r o r k  

here pmposed.  This I n c l u d e s  t h e  D i r e c t o r  o f  t h e  B l o p h y s l o e  L a b o r a t o r y ,  

.a. P. - _. e . 1 -  

Dr. Robert BIese$,  about l / d - t i a o )  f a l t e r  B. Byrne, Rerearoh AsBoolate in 

B i o p h y s l o r ,  l/2 time; t h e  full t i r e  o f  one b l o p h y s l c r  t e o h n l a l a n  who80 

p r i n c i p a l  t r a i n i n g  h a s  been In p h y s i o e .  A s s i s t a n c e  a n d  c c n s u l t a t i o n  IB 
'+:$1 ;.ay<+,?$: ...? .;; >; " $p 

p u r e l y  b l o a h e n l c a l  asp e u t s  I s  a v a i l a b l e  t h r o u g h  
*?-pp>., -* '.'% I * V I  &* . .$ ,g&g$i; . . *> 

D e p a r t m e n t  of Bio- 
. -  . ... I --@&&-*. . 

c h e m i s t r y  of T u l a n e  U n l v e r a l t y  Medioa l  S a h o o l .  
.. 

In t h e  e n d o c r l n o l o g l c a l  a a p e c t e  of t h e  m e t a b o l i c  problems  t o  be a t t a c h e d  

t i o n s  of e n d o c r i n e  f a c t o r s  I n  n i t r o g e n  m e t a b o l i s m  b e t w e e n  h i 8  group and 

t h e  B i o p h y s i c s  g m u p  a t  Tulane h a v e  b e e n  worked o u t .  



. . . .  . . . . .  

Mat e r i a l s  : One year's s u p p l y  of N-15 ..................$ 3 0 0  

Chemloals  and c h e m i e t r y  l a b .  s u p p l i e a  ..*...# 1000 
Y e c h a n i o a l  and e l e c t r o n i c  lnstrumenta&i  on 

a ad muppl i e a  ....................... $1000 
Travel, comnunication,  pub11 c a t i o n  ........ .$ 500 

Overhead,  2 0 s  of a a l a r y  .................1.r$14~ 

T o t a l  

. . ; 1 ,  . 

~ 

$14,808 . .  

-', % - 
.*I. e. 


