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a c t i o n  b y  so lven t  or  m e d i u m .  T he  geome t r i ca l  a r r ange -  
m e n t  of  C H L  a n d  C A R  in  ch lo rop la s t  l amel l ae  m a y  be  
con t ro l l ed  b y  lamel lae  s t ruc tu re .  T he  occur rence  of a n  
i n t i m a t e  assoc ia t ion  of C H L  a n d  C A R  in  v i v o  was  
d iscussed  b y  va r i ous  worke r s  15-1T. T h e  de t a i l s  in  t h e  
n a t u r e  of t h e  b i n d i n g  i n t e r a c t i o n  b e t w e e n  C H L  a n d  C A R  
a n d  in  t h e  m e c h a n i s m  of con t r o l  of t h i s  i n t e r a c t i o n  b y  
so lven t  r e m a i n  open.  I n  o rde r  to  m a k e  c lear  these  poin ts ,  
f u r t h e r  i nves t i ga t i ons  are  in  progress .  

Crys t a l i zab le  C H L  was  e x t r a c t e d  f r o m  s p i n a c h  leaves  
a n d  pur i f i ed  acco rd ing  to  t h e  p rocedu re  of PERKINS a n d  
ROBERTS ls. C A R  was  o b t a i n e d  f rom MERCK. T h e  absorp -  
t i o n  s p e c t r u m  was  r eco rded  w i t h  a H i t a c h i  R e c o r d i n g  
S p e c t r o p h o t o m e t e r  Model  356. A r eac t i on  vessel  (1 × 1 
× 4 c m  8) for  t h e  p h o t o c h e m i c a l  r e a c t i o n  was  i r r ad i a t ed ,  a t  

r o o m  t e m p e r a t u r e ,  b y  t h e  l i g h t  i so la ted  f r o m  a 300 W 
x e n o n  l a m p  w i t h  a su i t ab l e  glass f i l te r  t h r o u g h  a w a t e r  
l aye r  of 6 c m  th i ck .  T h e  a m o u n t  of p h o t o b l e a c h e d  C H L  
was  d e t e r m i n e d  b y  t h e  a b s o r b a n c e  decrease  of C H L  red  
peak .  19 

Zusammen/assung. Das  p h o t o x y t a d i v e  Ausb le i chen  des 
Ch lo rophy l l s  a wi rd  d u t c h  die G e g e n w a r t  des  f l -Carot ins  

g e h e m m t .  Die H e m m w i r k u n g  des  f l -Carot ins  u n d  die  
W e c h s e l w i r k u n g  zwischen  Ch lo rophy l l  a u n d  f l -Carot in  
w e r d e n  v o m  L 6 s u n g s m i t t e l  kon t ro l l i e r t .  
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Demonstrat ion  of Increased in vitro Autolytic Activity in a Denervated Muscle of Frog 

Inc rea sed  p r o t e i n  d e g r a d a t i o n  is a ssoc ia ted  w i t h  t h e  
a t r o p h y  of t h e  ske l e t a l  musc le  1. T h e  g a s t r o c n e m i u s  
muscle  of frogl0, I m o n t h  a f t e r  sciat ic  d e n e r v a t i o n ,  a t ro -  
ph ies  to  28 ~: 7 .5%,  whi le  t h e  p r o t e o l y t i c  a c t i v i t y  shows  a 
s ign i f i can t  e leva t ion* ,  3 I n  t h i s  c o m m u n i c a t i o n  t h e  au to -  
lysis  of t h e  wa te r - so lub le  musc le  p ro t e in s  of t h e  d e n e r v a t e d  
frog is r epor t ed .  

Chron ic  u n i l a t e r a l  sciat ic  d e n e r v a t i o n  for  1 m o n t h  was  
ca r r ied  o u t  in  t h e  f log  Rana hexadactyla as descr ibed  
ear l ie r  4. On ly  l leg of t h e  a n i m a l  was  d e n e r v a t e d  a n d  t h e  
musc le  of t h e  c o n t r a l a t e r a l  i n n e r v a t e d  leg se rved  as 
cont ro l .  The  g a s t r o c n e m i i  were  i so la ted  a f t e r  p i t h i n g  t h e  
an ima l ,  i m m e d i a t e l y  weighed,  m i n c e d  a n d  homogen ized .  
A 5 %  (Wt /Vo lume)  h o m o g e n a t e  of t h e  musc le  in  icecold 
0.25 M sucrose  was  p r e p a r e d  us ing  a n  al l -glass  h o m o -  
genizer  a n d  cen t r i fuged  for 10 ra in  a t  3000 g to  col lec t  t h e  
s u p e r n a t a n t  for  e x p e r i m e n t a t i o n .  B y  t h i s  m e t h o d ,  0.25 M 

sucrose  e x t r a c t s  m o s t  of t h e  wa te r - so lub le  p ro t e in s  of t h e  
muscle ,  whe reas  t h e  con t r ac t i l e  p ro te ins ,  b e i n g  inso lub le  
in  sucrose  m e d i u m ,  se t t l e  d o w n  as a p rec ip i t a t e .  1 ml  of 
t h e  s u p e r n a t a n t  was  t r a n s f e r r e d  i n t o  a series of 11 t e s t  
t u b e s  a n d  i n c u b a t e d  a t  37°C ( room t e m p e r a t u r e  is 
28 :[: 2°C) in a w a t e r - b a t h .  The  p r o t e i n  f rom each  of 
t he se  s amples  was  p r e c i p i t a t e d  w i t h  e q u a l  v o l u m e s  of 10% 
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Fig. 1. Autolysis in the homogenates of gastrocnemius 
muscle of denervated frog. Plots are mean 4- S.D.; n 
10; D, denervated and C, control muscle. 
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Fig. 2. The levels (mean :J2 S.D.  plots, n = 6) of non 
protein and ammonia nitrogen in the autolyzing homo- 
genates of control and denervated gastrocnemius muscle 
of frog. D. NPN and C. NPN are the nonprotein nitrogen 
in denervated and control muscles respectively. D.NH a 
and C.NH a are ammonia nitrogen in denervated and 
control homogenates, respectively. 

t r i ch lo ro-ace t i c -ac id  (TCA) a t  t h e  end  of h o u r l y  i n t e r v a l s  
of i n c u b a t i o n  over  a pe r iod  of 10 h. Sam p l e s  in  w h i c h  
p r o t e i n  was  p r e c i p i t a t e d  p r io r  to  i n c u b a t i o n  se rved  as 
cont ro ls .  T h e  h o m o g e n a t e  d e n a t u r e d  b y  TCA was  cen t r i -  
fuged a n d  t h e  s u p e r n a t a n t  was  used  for t he  e s t i m a t i o n s  of 
t o t a l  a m i n o  acids s, a m m o n i a  (NH3) a n d  t o t a l  n o n - p r o t e i n  
n i t r o g e n  (NPN).  N H  3 was  e s t i m a t e d  b y  ness le r i za t ion  s 
a n d  t h e  N P N  b y  t h e  a p p l i c a t i o n  of m i c r o - K j e l d a h l  
m e t h o d %  The  au to lys i s  is expressed  as tzg t o t a l  a m i n o  
ac ids  re leased  d u r i n g  t h e  per iod  of i n c u b a t i o n  b y  1 m g  of 
in i t i a l  h o m o g e n a t e  p ro te in ,  e s t i m a t e d  b y  m i c r o - B i u r e t  
m e t h o d  7. 

T h e  F igures  i l l u s t r a t e  t h a t  t he  in  v i t r o  au to lys i s  of t he  
d e n e r v a t e d  a n d  c o n t r a l a t e r a l  con t ro l  musc les  is in f luenced  
b y  t h e  t i m e  of i ncuba t i on .  A t  3 h i n c u b a t i o n  of t h e  h o m o -  
g e n a t e  a t  37°C t h e  au to lys i s  is m a x i m u m ,  b u t  l a t e r  i t  
g r adua l l y  decreases  as t h e  per iod  of i n c u b a t i o n  increases .  
A t  al l  i n t e r v a l s  of i n c u b a t i o n ,  t h e  d e n e r v a t e d  musc le  
shows  r e l a t i ve ly  g rea t e r  au to lys i s  t h a n  t h e  cont ro l .  A 3 h 
i ncuba t i on ,  whe re  m a x i m u m  au to lys i s  was  r eco rded  b y  
b o t h  t h e  muscles ,  t h e  d e n e r v a t e d  one  shows  a b o u t  4 0 %  
h i g h e r  a c t i v i t y  t h a n  t h e  control .  T he  s t u d y  of au to lys i s  
serves  as a n  i n d i c a t o r  of p r o t e i n  d e g r a d a t i o n  ~. The  
p r e s e n t  resu l t s  (Figure  1) m a y  be  due  to  t h e  changes  oc- 
cu r r ing  in t h e  c a t h e s p i n  a c t i v i t y  a n d  t h e  p r o b a b l e  endo-  
genous  p ro t e in  s u b s t r a t e s  in  t h e  d e n e r v a t e d  muscle .  The re  
is ev idence  4, 9 t h a t  14C leuc ine  i n c o r p o r a t i o n  r a t e  increases  
in  t h e  d e n e r v a t e d  f rog muscle .  I t  is also k n o w n  8,1° t h a t  
p ro t eo ly t i c  a c t i v i t y  increases  on  d e n e r v a t i o n  in t h e  s ame  
muscle .  I t  could  be  conce ivable ,  w i t h  t h i s  ex i s t ing  know-  
ledge, t h a t  increased  au to lys i s  of t h e  d e n e r v a t e d  musc le  
m a y  be  one of t h e  causa l  fac tors  for  increased  in v i v o  
p r o t e i n  t u r n o v e r  in  ear l ier  s tud ies  ~, xz. 

S imu l t aneous ly ,  t h e  N H  3 is f o u n d  t o  increase  a long  
w i t h  t h e  t i m e  of au to lys i s  (Figure  2) in  b o t h  t h e  d e n e r v a t e d  
a n d  con t ro l  muscles .  T h e  t o t a l  N P N  c o n t e n t ,  c o n t r a r i l y  
in  b o t h  t h e  muscles ,  increases  u p  to  3 h i n c u b a t i o n  a n d  
t h e  a m i n o  acids  ( the  p r o d u c t s  of au to lys is )  c o n t i n u e  to  be  
deg raded  to  NHz, p r o b a b l y  due  to  d e - a m i n a t i o n ,  t h e r e b y  
m a i n t a i n i n g  a s t e a d y  N P N  level.  T h e  slope of t h e  cu rve  
for  N H  3 is d i f f e ren t  for d e n e r v a t e d  musc le  (Figure  2) 
w h i c h  i n d i c a t e d  a h i g h e r  r a t e  of d e - a m i n a t i o n  w h i c h  could  
b e  con f i rmed  b y  t h e  r a p i d  d i s a p p e a r e n c e  (F igure  1) of 
a m i n o  ac id  in  t h e  d e n e r v a t e d  musc le  h o m o g e n a t e .  

T h e  resu l t s  (F igure  1) o n  a u t o l y t i c  r a t e  a re  c o n c o m i t e n t  
w i t h  t h e  ear l ie r  f ind ings  8 ,n  of o t h e r  muscles .  P l aus ib l e  
increase  in  d e - a m i n a t i o n  of in  v i t r o  a u t o l y t i c a l l y  d e g r a d e d  
a m i n o  acids  of d e n e r v a t e d  musc les  was  n o t  r e p o r t e d  

e lsewhere  a n d  m a y  h a v e  some s igni f icance  in v ivo  for t h e  
m e t a b o l i s m  a n d  func t iona l  a c t i v i t y  of t h e  d e n e r v a t e d  
muscle .  Cor re la t ions  b e t w e e n  t h e  inc reased  p ro t eo ly t i c  
a c t i v i t y  a n d  f u n c t i o n a l  a c t i v i t y  of t h e  d e n e r v a t e d  musc le  
h a v e  a l r eady  b e e n  m a d e  b y  m a n y  i n v e s t i g a t o r s  z, zz. T h e  
increased  p r o t e i n  m e t a b o l i s m  of t h e  d e n e r v a t e d  muscle ,  
as ev idenced  b y  a u t o l y t i c  d e g r a d a t i o n  (Figure  1) a n d  
p r o t e i n  s y n t h e t i c  r a t e  2, 9, m a y  h a v e  some s igni f icance  in 
c o n n e c t i o n  w i t h  increased  f ib r i l l a t ion  a c t i v i t y  1~, z3 of t he  
d e n e r v a t e d  musc le  14. 

ZusammeSz[assung. E s  wird  gezeigt ,  dass  die e r h 6 h t e  
a u t o l y t i s c h e  A b b a u g e s c h w i n d i g k e i t  im  d e n e r v i e r t e n  Mus-  
kel  yon  B e d e u t u n g  fiir den  P r o t e i n u m s a t z  is t  u n d  i m m e r  
noch  das  zen t r a l e  P r o b l e m  der  Ve r i i nde rungen  dars te l l t ,  
die bei  D e n e r v i e r u n g  - h ie r  D u r c h s c h n e i d u n g  des I sch ia-  
d icus  - au f t r e t en .  
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