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Is Protein Catabolism Nonrandom? 

I n  a n  ear l ier  s t u d y  1 i t  was  o b s e r v e d  t h a t  p r o t e i n  loss 
i nduced  b y  unde r f eed i ng  or s t a r v a t i o n  of mice  was  ac- 
c o m p a n i e d  b y  g r ea t e r  specific a c t i v i t y  of t h e  ly s ineda -  
be led  p r o t e i n  c o m p a r e d  w i t h  n o r m a l l y  fed controls .  The  
t o t a l  c o u n t s  pe r  m i n u t e  (cpm) of t he  p r o t e i n  was  t h e  same  
in b o t h  groups,  however .  A m o n g  t h e  severa l  poss ible  ex- 
p l ana t ions ,  i t  was  sugges ted  t h a t  ' n o n r a n d o m i z e d  b r e a k -  
d o w n  in  p r o t e i n  occurs,  i.e., " o l d e r "  (unlabeled)  p r o t e i n  is 
p r e f e r en t i a l l y  b r o k e n  d o w n . '  However ,  t h i s  was  re jec ted  
s ince t h e r e  was no  k n o w n  bas is  for this .  

I n  a s t u d y  on  p r o t e i n  m e t a b o l i s m  in ag ing  mice  ~, a n  ob- 
s e r v a t i o n  was m a d e  w h i c h  once  more  ra ises  t h i s  possibi l i -  
ty.  54 m a l e  mice  u n i f o r m l y  d i s t r i b u t e d  in age f rom 320 to  
750 d a y s  were ava i l ab l e  for  t h e  e x p e r i m e n t .  A t  approx i -  
m a t e l y  320 days ,  g r o w t h  h a d  ceased  a n d  t h e  carcass  pro-  
t e i n  c o n t e n t  h a d  r eached  t h e  m a x i m u m  v a l u e  for  t h e  t o t a l  
life s p a n  3. T h e y  were i n j ec t ed  wi th '  0.1 tzC of 14C-lysine 
a n d  were ki l led a f t e r  48 a n d  120 h. I t  h a d  been  d e t e r m i n e d  
t h a t  t he  log- l inear  phase  h a d  been  r eached  b y  48 h. Only  
2 t i m e  per iods  cou ld  be  used  because  of t h e  sca rc i ty  of old 
an imals .  I t  was  obse rved  t h a t  a l t h o u g h  carcass  p r o t e in  
decreased  b y  12 .4% d u r i n g  t h i s  i n t e r v a l  (320 t o  750 days) ,  
tl/2 inc reased  p rogress ive ly  to  more  t h a n  30 % g r e a t e r  t h a n  
t he  v a l u e  a t  320 d a y s  {from 146 to  194 h ) 2  D u r i n g  t h e  t l / ,  
i n t e r v a l  for 320 d a y  old  an imals ,  t h e y  e x h i b i t e d  a ne t  loss 
of 0.94 m g  of p r o t e i n  whi le  t he  o ldes t  los t  1.28 m g  of pro- 
te in .  The  specific a c t i v i t y  (SA) increased  r e spec t ive ly  b y  
0.054 c p m / m g  of p r o t e i n  a n d  0.072 c p m / m g  of p r o t e in  
d u r i n g  t he  tl/2 in te rva l s .  T h e  t o t a l  c p m  of t he  p r o t e i n  ex- 
t r a p o l a t e d  to  zero t i m e  ( in jec t ion  t ime)  was p rac t i ca l ly  
i n d e p e n d e n t  of age (12,600 c p m  for t h e  320-day-o ld  ani-  
ma l s  to  12,950 c p m  for  t h e  oldest) .  

Results and discussion. T h e  d a t a  were  r eca l cu l a t ed  to 
show t h e  ne t  decrease  in carcass  p r o t e i n  n i t r ogen  ( -&N) 
c o m p a r e d  w i t h  t he  m a x i m u m  v a l u e  a t  320 days  (623.4 mg) 
as a f u n c t i o n  of age, a n d  SA a n d  c p m  as a f u n c t i o n  of 
- A N  (Table).  I t  is a p p a r e n t  t h a t  a n  e x t r e m e l y  h i g h  corre- 
l a t i on  ex is t s  b e t w e e n  t h e  n e t  toss of p r o t e i n  n i t r ogen  a n d  
increase  in  SA a n d  c p m  48 h a n d  120 h a f t e r  i n j ec t i on  of 

Correlation of net loss of carcass protein nitrogen (-A N) ~ with age and 
of specific activity (SA) and total counts per minute (cpm) with -A N. 

Regressions b No e r a P 

-AN = 51.18 ~ 0.16A~ 54 0.31 0.02 
SA4s ~ = 16.211 -- 0.049 (-AN) 24 0.84 <20.001 
SA~20 = 11.520 -- 0.037 (-AN) 30 0.87 <0.001 
cpm,s = 9922.1 -- 11.7 (-AN) 24 0.55 <0.01 
cpml2o = 7071.7 -- 7.0 (-AN) 30 0.87 <0.001 

-AN in mg = N -- 623.4 (observed protein nitrogen content ot 
skinned eviscerated carcass (N) compared with the value for 320-day- 
old mice), b Regression were calculated with a Control Data 6400 Com- 
puter. ~ No. = number of animals in each group, a r = correlation 
coefficient,, Age in days {from 320 to 750 days), t 48 and 120 refers to 
time in h after injection of x4C-lysine. 

t he  x4C-lysine. Th i s  is no t  i ncons i s t en t  w i t h  t h e  poss ib i l i ty  
t h a t  ' o lder '  p r o t e i n  is b r o k e n  d o w n  pre fe ren t i a l ly .  

SHIMKE a n d  DOYLE * c o m m e n t e d  on  t h e  poss ib i l i ty  t h a t  
n o n r a n d o m  b r e a k d o w n  of enzymes  occurs.  A t h e o r y  of 
' ag ing '  of p r o t e i n  molecules  as a s igna l  for  d e g r a d a t i o n  
seems exc luded  genera l ly  s ince t he  d e g r a d a t i o n  of specific 
p ro t e in s  w h e r e v e r  s tud ied  in  a n i m a l  t i s sue  fol lows f i r s t  or-  
der  k inet ics .  However ,  SHI~KE a n d  DOYLE p o i n t  o u t  t h a t  
p ro t e in  molecules  ex i s t  in  a n u m b e r  of d i f fe ren t  t h e r m o -  
d y n a m i c  s ta tes .  A p r o t e i n  m i g h t  be  sub jec t  to  d e g r a d a t i o n  
on ly  w h e n  molecules  a s sume  ce r t a i n  confo rma t ions .  T h e  
m i c r o h e t e r o g e n e i t y  of p ro t e in s  is well  knownS.  T h a t  of al- 
b u m i n  h a s  b e e n  s tud ied  ex t ens ive ly  e. One  aspec t  of t h e  
h e t e r o g e n e i t y  is assoc ia ted  w i t h  t h e  n o n i n t e g r a l  sulfhy-.  
d ry l  c o n t e n t  a n d  inc ludes  n o n m e r c a p t o a l b u m i n  compo-  
nen ts .  Could  t h e  l a t t e r  r e l a t e  to  a l b u m i n  w h i c h  h a s  been  
modi f ied  as  a r e su l t  of i t s  longer  h i s t o r y  in t he  b o d y  ? Can 
th i s  m a t e r i a l  be  ' r ecogn ized '  a n d  ca t abo l i zed  in p re fe rence  
to m e r c a p t o a l b u m i n  ? 

W i t h  r e g a r d  to  t h e  p r o b l e m  of aging,  if t h i s  h y p o t h e s i s  
is correct ,  t h e  d a t a  sugges t  t he  fol lowing:  w i t h  inc reas ing  
age t h e r e  is a g r e a t e r  n e t  loss of p r o t e i n  d u r i n g  t h e  tx/~ in -  
t e rva l .  Since c p m  in  t h e  t o t a l  carcass  p ro t e in  e x t r a p o l a t e d  
to  zero t i m e  d id  n o t  c h a n g e  w i t h  age a n d  SA a f t e r  48 a n d  
120 h a c t u a l l y  inc reased  w i t h  age ~, more  'o lder '  p r o t e i n  
m u s t  h a v e  been  b r o k e n  d o w n  d u r i n g  t h i s  in t e rva l .  Th i s  
suggests  t h a t  t h e r e  is no defec t  in t he  ' r ecogn i t i on '  me-  
c h a n i s m  w i t h  age b u t  a n  increase  in t he  r a t e  t h a t  un l abe l ed  
( 'older ' )  p r o t e i n  becomes  modi f ied  for  recogni t ion .  This  
is no t  i n c o n s i s t e n t  w i t h  t h e  increase  in i n a c t i v e  e n z y m e  
molecules  r e p o r t e d  in  ag ing  n e m a t o d e s  7 a n d  t h e  thes i s  of 
OERXTJ a n d  OERIU s t h a t  d i so rders  of r e d o x  con t ro l  occurs  
in  ag ing  r e su l t i ng  in e n h a n c e d  o x i d a t i o n  of f u n c t i o n a l  - S H  
groups  of p r o t e i n s  w i t h  a n  a c c u m u l a t i o n  of -S-S-  groups.  

Zusammen]assung. I n j e k t i o n  von  14C-Lysin in  320 bis 
750 Tage  a l t e n  M~usen  d e u t e t  d a r a u f  h in ,  dass  w ~ h r e n d  
des  A l t e rn s  a l t e  P ro t e inmolek f i l e  infolge ih re r  S t r u k t u r -  
~ n d e r u n g  r a s c h e r  k a t a b o l i s i e r t  w e r d e n  als neue.  
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Lettuce Seedl ing Growth: Antagon i sm Between Gibberellic Acid and Niacin 

Niacin,  a m e m b e r  of  ' B ' - c o m p l e x  v i t a m i n s ,  has  been  
found  to  suppres s  g e r m i n a t i o n  of seeds a n d  seed l ing  g r o w t h  
of c e r t a i n  m o n o c o t y l e d o n o u s  p l a n t s  w h e n  such seeds are  
p r e soaked  w i t h  t h e  aqueous  so lu t ion  of th i s  v i t a m i n  1. 
Gibbere l l ic  acid a n t a g o n i s m  to  t h e  ac t ion  of m a n y  g r o w t h  

s u b s t a n c e s  is also wel l  k n o w n  2, 2. T h e r e  a p p e a r s  to  be  no re- 
ference  in  t h e  p u b l i s h e d  l i t e r a t u r e  to  g ibbere l l ic  ac idn iac in  
i n t e r a c t i o n  in seedl ing  g rowth .  The  p r e sen t  r e p o r t  s u m m a -  
rizes o b s e r v a t i o n s  on  t h e  effect  of g ibberel l ic  acid a n d  nia-  
cin, a lone  a n d  in c o m b i n a t i o n ,  on  l e t t uce  seedl ing growth .  


