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After  denervat ion and in avi taminosis  E the cyclic AMP level falls in rabbit  muscle  t i ssue 
but activity of cyclic AMP phosphodies terase  r i ses .  In experiments  in vi tro cyclic AMP, 
in a concentrat ion of 10 -4 M, inhibits the l iberation of acid phosphatase f rom the lysosome-  
r ich f ract ion isolated f rom the muscles  of rabbits  with avitaminosis E. In muscular  dys-  
trophy, the inc rease  in acid hydrolase  activity in the skeletal muscle may thus be due to 
l iberat ion of enzymes  f rom the lysosomes  as a resul t  of labilization of their  membranes  
through a fall  in cyclic AMP concentration. 

KEY WORDS: muscu la r  dystrophy; cyclic AMP; lysosomes;  acid phosphatase. 

It is now f i rmly  established that acid hydrolase  activity in muscle t issue is increased  in various fo rms  
of muscu la r  dys t rophy [2, 3, 8, 9]~ This is attributed ei ther  to the l iberation of enzymes f rom lysosomes  and 
a subsequent inc rease  in their  catalytic activity or  to increased biosynthesis  of enzymes,  or  to an ~exogenous" 
increase  in the content of acid hydrolases  on account of prol i ferat ive p rocesses  [10]. 

The uncer ta inty  surrounding this problem and also data on the role of cyclic AMP in the stabilization of 
lysosomal  membranes  [6, 7] motivated an investigation of some components of the cycl ic  AMP sys tem in mus-  
cle t issue in avi taminosis  E and after  denervation. At the same time the relationship between the cyclic AMP 
level and acid hydrolase  activity in muscle  t i ssue was studied. 

E X P E R I M E N T A L  M E T H O D  

Three groups of rabbits  were used. The animals of group 1 (avitaminosis E) were kept on an art if icial  
diet [4]. In the rabbits  of group 2 (denervation) the r ight sciatic nerve was divided in the upper third of the 
thigh. The rabbits  of group 3 served as the control .  The right gas t rocnemius  muscle  was investigated. The 
cyclic AMP content was determined by a radioimmunological  method using a set of r eady-made  reagents  
(Radiochemical Centre, Amersham,  England) and cyclic AMP phosphodiesterase activity was determined by 

TABLE 1. Cyclic AMP Level and Phosphodies terase  Activity in Muscle Tissue in Avit-  
aminosis  E and Denervation (M • m) 

Parameter determined 

Cyclic AMP, pmoles/g wet weight (n = 5) 
P 

Phosphodiesterase activity, nmoles cyclic 
AMP/mg protein/min (n = 6) 

P 

Control 

215-----12 

1,06+0,09 

Denervation 
2 weeks 3 weeks 

170----- 14 165-~ 16 
<0,05 <0,05 

1,89"*-0,12 2,10"+-0,13 
<0,001 <0,001 

2 weeks 3 weeks 

162----- 17 146*-20 
<0,05 <0,05 

1,71~0,06 2,86~0,23 
<0,05 <0,001 
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a modif ied method of Cheung [5], using the " F e r m e n t - l "  ins t rument  [1]. The composi t ion of the incubation 
med ium was:  0.01 M T r i s - H C 1  buffer ,  pH 8.0, 2.5 ml;  0.1 M MgSO 4 solution 0.05 ml; homogenate  0.2 ml.  The 
f inal  concentra t ion of cycl ic  AMP was 4 . 1 0  -4 M. Acid phosphatase  act ivi ty  was de te rmined  with the ki t  of 
r e a d y - m a d e  reagents  m a rke t ed  by the f i rm  of Boehr inger  (West Germany) .  

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

The cycl ic  AMP leve l  in the musc le  t i s sue  fel l  2-3  weeks  a f t e r  the beginning of the exper iments .  This  
d e c r e a s e  was m o r e  m arked  in av i taminos is  E. The fal l  i n t h e  cyclic  AMP level  was accompanied  by a m a r k e d  
r i s e  in act ivi ty  of the enzyme decomposing it. Since cycl ic  AMP is  a s t ab i l i ze r  of l y sosoma l  m e m b r a n e s ,  in 
av i taminos is  E and denerva t ion  labi l izat ion of the l y sosoma l  m e m b r a n e s  can be p r e s u m e d  to take place,  with 
l iberat ion of acid hydro la ses  into the cel l  cytoplasm.  An a t tempt  was made to ve r i fy  this hypothesis  by ex-  
p e r i m e n t s  in vi t ro .  By di f ferent ia l  centr i fugat ion a l y s o s o m c - r i c h  f rac t ion  was isola ted f r o m  musc le  t i s sue  
homogenates  of r abb i t s  with av i taminos i s  E, and it  was  then incubated in 0.01 M T r i s - H C 1  buffer ,  pH 7.4, at  
37~ fo r  45 rain with the addition of e i ther  cycl ic  AMP or  5 ' - A M P  in different  concentra t ions .  No nucleotides 
were  added to the contro l  samples .  After  centr i fugat ion of the s amples  at 18,000g fo r  30 min,  acid phosphat -  
ase act ivi ty was de te rmined  (in nmoles  s u b s t r a t e / m g  pro te in /min)  in the supernatant .  

In the control  i t s  act ivi ty was 63 • 4, and a f t e r  addition of cycl ic  AMP in concent ra t ions  of 10 -4, 10 -5, 
and 10 -6 M it  was  45 • 5, 51 �9 6, and 57 �9 5 respec t ive ly ;  on the addition of 5 ' -AMP in the s ame  concen t ra -  
t ions i ts  act ivi ty was  59 �9 4, 61 • 6, and 62 �9 6 r e spec t ive ly  (P < 0.05). 

Cyclic AMP, in a concentra t ion  of 10 -4 M, thus inhibits the l iberat ion of acid phosphatase  f r o m  the 
l y s o s o m e - r i c h  f ract ion,  whereas  5 ' -AM P  had no such action. 

It can be concluded f r o m  these  r e su l t s  that  in exper imenta l  muscu la r  dys t rophy the i nc rea se  in acid 
hydro lase  act ivi ty in musc le  t i s sue  is due to l ibera t ion of the enzymes  f r o m  the l y s o s o m e s  as a r e su l t  of a 
fal l  in the cycl ic  AMP concentra t ion  and labi l izat ion of the m e m b r a n e s  of these  o rgane l les .  
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