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The active participation of cyclic AMP in the regulation of metabolism and the mechanism of relaxation 
and contraction of muscle tissue necessi tates the investigation of cyclic AMP in various forms of neuromuscu- 
l a r  diseases [2, 3, 7]. Changes in the cyclic AMP level and in activity of enzymes regulating its metabolism 
have been found in genetically determined diseases of muscle tissue: progressive muscular  dystrophies and 
myotonias. However, it has not been established in these diseases whether changes in the cyclic AMP content 
are  decisive factors in the development of the muscle dystrophy. More informative data on the possible role 
of cyclic AMP in the development of muscular  dystrophies can be obtained by the study of cyclic AMP in 
induced muscular  dystrophies. Analysis of changes in the cyclic AMP content in these conditions i:s facilitated 
by the presence of  a specific factor, in this case dexamethasone. 

Among the various forms of induced myopathies, steroid myopathy is the commonest. The frequency 
of cases of steroid myopathy, following the extensive clinical use of glucocorticoid preparations, increases 
year  by year .  The cyclic AMP concentration in muscle in steroid myopathy has not hitherto been studied. 
There  are only scat tered items of information which give evidence of an increase in its content after a single 
injection of glucocorticoids [5]. 

The cyclic AMP content in rabbit skeletal muscle was studied in experimental steroid myopathy. 

E X P E R I M E N T A L  METHOD 

Fifteen male rabbits aged 5-6 months and weighing 2.5-3.5 kg were used. Myopathy was induced by 
administration of dexamethasone (from nGalenica," Yugoslavia) in a dose of 0.8 mg /kg  body weight daily. 
The development of myopathic symptoms was assessed from the total range of active movements, ability of 
the animals to turn over  from the supine to the prone position, muscle tone, strength, and state of nutrition of 
the skeletal muscles .  A biopsy specimen of the thigh muscles was taken with forceps for  analysis of cyclic 
AMP on the 1st, 7th, and 14th days of the experiment.  The muscle tissue was weighed and then homogenized 
by a glass homogenizer in 1 ml of EDTA -Na 2 solution. To remove proteins, the homogenate was placed in a 
boiling waterbath for 3 rain, cooled, and centrifuged. The supernatant was collected and kept at -20~C until 
determination. Cyclic AMP was determined directly in the aqueous extract  of the muscles by the method of 
competitive binding with protein [13], using the standard kit from the Radiochemical C entre, Amersham, 
England. The cyclic AMP concentration in the muscle was expressed in pieomoles/100 mg tissue. The r e -  
sults of the investigation were subjected to statistical analysis. 

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

Prolonged administration of dexamethasone led to the development of character is t ic  symptoms of steroid 
myopathy in the rabbits.  The f i r s t  symptoms of myopathy appeared on the 7th day of the experiment: the 
animals became fatigued while moving about the room, and had difficulty in turning over from the supine to 
the prone position. On the 9th day the myopathic symptons increased. Reduced mobility and increased fatigue 
at r es t  were observed, and the rabbits dragged their  hind limbs when walking. On the 14th day of the experi-  
ment marked atrophy of the hind limbs was observed; the animals could not walk about unaided and remained 
in a state of immobility. 
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By the f i r s t  day of the expe r imen t  a s h a r p  i n c r e a s e  was obse rved  in the cycl ic  AMP concentra t ion  in the 
m u s c l e .  Whereas  in in tact  r abb i t s  i ts  value was 32.8 • 4.8 p m o l e s / 1 0 0  m g  t i s sue ,  a f t e r  the f i r s t  injection of 
dexamethasone ,  i .e . ,  on the 1st day, it r eached  60.3 • 4.8 p m o l e s / 1 0 0  m g  (P < 0.01). On the 7th and 14th days ,  
during the per iod of  mani fes ta t ion  of a cl inical  p ic ture  of  s t e ro id  myopathy ,  the cycl ic  AMP concentra t ion  was 
not  s ignif icantly changed, with values  of 61.8 • 7.3 and 64.1 �9 8.2 p m o l e s / 1 0 0  mg  r e spec t ive ly .  

The  i n c r e a s e  in the cycl ic  AMP concentra t ion  could be connected with an inc rease  in act ivi ty  of  the en-  
zyme regulat ing i ts  synthes is  o r  a dec r ea s e  in act ivi ty  of the enzyme des t roying  it. The enzyme synthesizing 
cyc l ic  AMP f r o m  A T P  is adenylate  cyc lase ,  which is built  into the cell  m e m b r a n e  and is ac t iva ted  by chemica l  
e f fec tor  s ignals  f rom the external  med ium [41. The ho rmones  which modify  adenylate  cyc lase  act ivi ty haclude 
adrenal in ,  glueagon, insulin, and o the r  polypeptide hormones .  Glucocort icoids  act  on cycl ic  AMP indirect ly  
through other  hormones .  However ,  synthet ic  g lucocor t ico ids  can probably  also exe r t  a d i rec t  influence on 
adenylate  cyc lase ,  for  they contain ce r t a in  ions which change i ts  act ivi ty.  One such p repa ra t ion  is dexametha -  
sone, the molecu le  of which contains  f luorine ions.  I t  has been shown exper imen ta l ly  that  f luor ine  anions 
have a m a r k e d  s t imula t ing  effect  on adenylate  cyc lase  [8]. F luor ine  anions a re  cons idered  to a c c e l e r a t e  the 
convers ion  of the inact ive fo rm of cycl ic  AMP into the act ive  fo rm.  Glucort ieoids  t h e m s e l v e s  act  m o r e  s t rongly  
on another  enzyme regulat ing the s table  cycl ic  AMP concentrat ion,  namely  phosphod ies t e rase  [5, 10]. 

I t  can thus be concluded on the bas i s  of data in the l i t e r a t u r e  that  e levat ion of the cycl ic  AMP level  ha 
ske le ta l  m u s c l e  in dexamethasone- induced  s t e ro id  myopa thy  m a y  be connected with the combined action of 
dexamethasone  on the enzyme s y s t e m s  de te rmin ing  the cycl ic  AMP concentra t ion.  Of  all the s t e ro id  p r e p a r a -  
t ions  dexamethasone  and t r i amc ino lone  a r e  known to have the s e v e r e s t  side effects  on m u s c l e s  and to give r i s e  
to s t e ro id  myopa thy  m o r e  f requent ly  than the  o the r  s t e ro ids  in cl inical  p r ac t i ce  [6]. 

The  i nc r ea se  ha the cycl ic  AMP concentra t ion as a r e su l t  of  prolonged adminis t ra t ion  of dexamethasone  
is c h a r a c t e r i z e d  by a whole s e r i e s  of  s imul taneous  pathological  changes in the musc l e ,  and leads  u l t imate ly  to 
the  development  of  s e v e r e  m u s c u l a r  dys t rophy.  An i n c r e a s e  in the cycl ic  AMP concentra t ion  is known to 
s t imula te  the act ivi ty  of m a n y  in t r ace l lu l a r  enzymes  and to induce va r ious  types  of  ce l lu la r  act ivi ty  [1]. In 
p a r t i c u l a r ,  an i nc r ea s e  in cycl ic  AMP m a y  be assoc ia ted  with the inc reased  glycogen concentra t ion in the 
m u s c l e  d i scovered  p rev ious ly  [11, 12]. Changes  ha the glycogen content  m a y  be connected with the d i rec t  
effect  of  cyc l ic  AMP on g luconeogenes is .  I t  has  been sugges ted  that  the  m o r e  intensive fo rmat ion  of cycl ic  
AMP f rom ATP d i s tu rbs  the accep to r  function of the A T P - c a l c i u m  complex,  as a r e su l t  of which ca lc ium is 
l i be ra t ed  and f o r m s  a complex  with o the r  a c c e p t o r s ,  including m e m b r a n e  phospholipids [9]. This ,  in turn ,  
m a y  contr ibute  to the  d i s turbance  of  the s t ruc tu ra l  in tegr i ty  of  the  m e m b r a n e s  and of  t he i r  function, and m a y  
also influence the ve loc i ty  of  enzymic  r eac t ions  dependent on Ca ~-+ [2]. 

I t  can be concluded f rom the analys is  of these  expe r imen ta l  data that  an i nc r ea se  in the cycl ic  AMP 
concent ra t ion  in musc l e ,  which is found long be fo re  cl inical  mani fes ta t ion  of the d i sease ,  m a y  be one of  the 
poss ib l e  t r i g g e r  m e c h a n i s m s  of  s t e ro id  myopathy .  
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