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Charac ter i s t ics  of the r ibosomes  of skeletal muscle  t issue were investigated by e lec t ron-mi -  
c roscopic  and chemical  analysis  of fract ions of RNP par t ic les  obtained f rom the t issues  of the 
hind limb muscles  of ra ts  and the human rectus  abdominis muscle .  The fraction of RNP par t i -  
c les  was shown to contain functionally active mono- and polyr ibosomes .  Two RNA fract ions 
were distinguished: RNA I and RNAII. The f i rs t ,  RNAI, is an as so r tmen t  of r ibosomal  RNAs 
with sedimentation coefficients of 26-28S, 16-18S, and 4-5S; while RNAII does not contain r ibo-  
somal  RNAs and is s imi la r  in its nucleotide composition to rat  DNA. The s t ruc tura l  organiza-  
tion of r ibosomes  in the cy top lasm of the muscle  f ibers cor responds  to that observed in the f r ac -  
tion of RNP par t ic les .  Po lysomes  are  found in a reas  of physiological  regenerat ion of myofibri ls  
and they consist  of combinations of five or more  monor ibosomes ,  a r ranged  like beads. Ribo- 
some- l ike  par t ic les  were seen to escape through the nuclear  membrane;  in conjunction with the 
resul ts  of chemical  analysis  this indicates the periodic passage of RNA from the nucleus into 
the cytoplasm of the muscle  fiber.  
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The study of plast ic  p r o c e s s e s  taking place in skeletal muscle  t i ssue during normal  activity is fundamen- 
tal to the understanding of the pr inciples  of its development and aging, its physiological regenerat ion,  and adap- 
tation to functional loads. This group of problems is connected with investigation of the mechanism of protein 
synthesis in muscle  f ibers .  Accordingly the charac te r i s t i c s  of the r ibosomes  of normal  skeletal  muscle  t issue 
is of great  interest .  

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

The test  object consis ted of the hind limb muscles  of ra ts  and the human rec tus  abdominis muscle .  The 
rat  muscles  were homogenized in 3 volumes of 0.03 M Tr i s -HClbuf fe r ,  pH7.7,  containing 0.25 M KC1, 0.01 M 
MGC12,0.006 M f l -mercaptoethanol ,  and 0.11 M sucrose  (buffer A). The homogenate was centrifuged at 30,000g 
for  30 rain. The result ing supernatant was t reated with Tri ton X-100 in a final concentrat ion of 1% and cen-  
trifuged at 105,000g for  2 h through a layer  of 1 M sucrose  solution in buffer A. The res idues  were suspended 
in 0.05 M Tr i s -HClbuf fe r ,  pH7.6,  containing 0.05 M KC1 and 0.001 M MgC12 and were used for  analysis  by cen- 
tr ifugation in a sucrose  gradient,  for determination of functional acti~4ty as described previously  [2, 3], and for  
differential RNA extraction [7]. P ieces  of RNP par t ic les  for e lec t ron-microscop ic  investigation were fixed for  
1 h in 2% OsO 4 solution by Millonig's method, dehydrated in alcohols,  and embedded in methacryla te  or  Araldite.  
Ultrathin sections,  stained with uranyl  acetate and lead salts,  were studied in the IEM 7A electron microscope .  

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

Analysis  by centrifugation in a sucrose  gradient showed the p resence  of po lyr ibosomes ,  monor ibosomes,  
and r ibosomal  subtmits among the RNP par t ic les  isolated. Preincubation of the preps} ::':~tions with pancreat ic  
RNase led to degradation of the polysomes and displacement of UV-absorbing mater ia l  into the monomer  r e -  
gion. Degradation of the polysomes also was observed when RNA synthesis  was blocked by actinomycin D (Fig. 
1). E lec t ron-mic roscop ica l ly  the monor ibosomes  appeared as dense i r r egu la r ly  spher ical  par t ic les  measur ing 
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Fig. 1. Sedimentation analys is  of RNP pa r t i c l e s  in a suc rose  g rad i -  
ent (40-10%) : 1) init ial  p r e p a r a t i o n  of RNP par t i c les ;  2) RNP pa r t i -  
c les  a f t e r  pre incubat ion with RNase (10 pg/ml) ;  3) RNP par t i c l e s  
obtained a f t e r  injection of ac t inomycin  D into an imals  (0.5 mg p e r  
animal) .  

Fig. 2. Sedimentation analys is  of RNAs ex t rac ted  f r o m  musc le  RNP 
pa r t i c l e s  in a suc rose  gradient  (20-5%): 1) RNAI; 2) RNAII. 

Fig. 3. Elec t ron  m i c r o s c o p y  of r i b o s o m e s  in musc le  t i ssue:  a) collection of mono-  and 
po ly r ibosomes  (Rb) and glycogen in zone of physiological  r egenera t ion  and of myof ib r i l s  
(60,000 x); b) escape  of r i b o s o m e - l i k e  pa r t i c l e s  f r o m  nucleus into cy top lasm of musc le  
f ibe r  (inset,  48,000 • 

150--200/~. The po ly r i bosomes  were  aggrega tes  consis t ing of f ive or  m o r e  r i b o s o m e s  a r r anged  in a chain. 
P r e p a r a t i o n s  of musc le  RNP pa r t i c l e s  could incorpora te  leuc ine-C 14 into the ac id- insoluble  m a t e r i a l  in a cel l -  
f r ee  med ium,  evidence of the i r  functional act ivi ty.  Two RNA f rac t ions  were  isola ted by ex t rac t ion  with phenol  
at  different  pH values  [7]: RNA I and RNAII. 

The f rac t ion  RNA I consis ted  of an a s s o r t m e n t  of r i bosoma l  RNAs with sedimenta t ion  coeff icients  of 26- 
28S, 16--18S, and 4-5S (Fig. 2), and RNAII did not contain r i bosoma l  RNAs, but cons is ted  of he terogeneous  m a t e -  
r i a l  located mainly  in the low suc rose  concentra t ion zone. The p r epa ra t i ons  also differed in the i r  nucleotide 
composi t ion,  as de te rmined  by a d i rec t  spee t ropho tomet r i c  method at dif ferent  wavelengths [1]. The nucleo-  
tide composi t ion of RNAII is c lose to the nucleotide composi t ion of r a t  DNA [4]. It  can be pos tu la ted  f r o m  these  
r e su l t s  that the RNAII p r epa ra t i on  contained m e s s e n g e r  RNA. The s t ruc tu ra l  organizat ion of r i b o s o m e s  in the 
cy toplasm of musc le  f ibers  co r responded  to that  obse rved  in the f rac t ion  of RNP pa r t i c l e s .  The po ly r i bosomes  
consis ted  of groups of five or  m o r e  m o n o r i b o s o m e s ,  a r r a n g e d  like beads .  They were  detected in a r e a s  of phys -  
iological  r egenera t ion  of the myof ib r i l s  and were  s t ruc tu ra l ly  connected with f ib r i l l a ry  m a t e r i a l  which evidently 
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was related to muscle  prote ins  in p roce s s  of synthesis  (Fig. 3a). The la rges t  polyr ibosomes  are  considered 
[5, 6] to par t ic ipate  in the synthesis of myosin.  In some cases  r ibosome- l ike  par t ic les  were seen to escape 
through the nuclear  membrane  (Fig. 3b). 

The experiments  thus showed that during normal  activity the cytoplasm of the ske le ta l -muscle  fiber con- 
tains functionally active mono-  and polyr ibosomes .  Ribosomes par t ic ipate  in in t racel lu lar  se l f - renewal  p ro -  
cesses  and, in par t icu la r ,  renewal of the contract i le  sys tem of the muscle  fiber. 

It can be concluded f rom these resu l t s  that RNA passes  per iodical ly  f rom the nucleus into the cytoplasm 
of the muscle  f iber ,  possibly in connection with resumption of the cycle of in t racel lu lar  se l f - renewal .  
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C A L C I U M  T R A N S P O R T  A N D  A T P a s e  A C T I V I T Y  

O F  T H E  S A R C O P L A S M I C  R E T I C U L U M  O F  N O R M A L  

A N D  D E N E R V A T E D  R A B B I T  M U S C L E S  

O. D. L o p i n a  UDC 612.744.16-06:612.748.5 

The proper t ies  of the calcium pump of the sa rcoplasmic  ret iculum (SR) from normal  and dener-  
voted rabbit  muscles  were studied. The kinetics of t ranspor t  of Ca + + ions in SR f rom denervated 
muscles  obeys the Michaelis--Menten law. After  denervation the rate of fast outflow of Ca ++ 
f rom the vesicles  is increased,  leading to a decrease  in the efficiency of t ranspor t  and an in- 
c r ease  in the activity of "basal" ATPase .  Meanwhile the rate  of Ca ++ accumulation and the ac-  
tivity of t r anspor t  Ca-ATPase  a re  increased  by 1.5 t imes.  The kinetic proper t ies  of the re t icu-  
lure f rom denervated muscles  cor respond  to the pat tern  of the con t rac t ion- re laxa t ion  cycle in 
those muscles .  

KEY WORDS: denervation; Ca ++ t ransport ;  t ranspor t  Ca-ATPase;  sa rcoplasmic  ret iculum. 

Denervation leads to considerable changes in metabolism and, consequently,  to morphological  and phys-  
iological changes in muscle  t issue. After  denervation of fast muscles  hyper t rophy of the sa rcoplasmic  re t icu-  
lum (SR), linked with an increase  in the synthesis  of membrane  protein [11], and changes in the phospholipid 
composit ion of the membranes  [5, 9] are  observed.  The effect of denervation on the Ca ++ t ranspor t  sys tem in 
SR has received little study. 

The object of this investigation was to study the proper t ies  of the calcium pump of SR fragments  isolated 
f rom rabbit skeletal musc les  af ter  denervation. 
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