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The p r o p e r t i e s  ofl ight  m e r o m y o s i n  (L MM) obtained by  the enzymic  hydro lys i s  of myos in  f rom 
28-day fe tuses ,  and neonatal ,  young (12 days) ,and adult rabbi t s  were  studied. The cho l ines te r -  
ase act ivi ty of LMM was highest  in the fe tuses  and newborn animals ,  af ter  which it decreased .  
LMM of adult rabb i t s  does not hydrolyze  acetylcholine.  E lec t rophores i s  showed m a r k e d  changes 
in the f rac t ional  composi t ion  of LMM during individual development .  

Some of the p r o p e r t i e s  of the myos in  of v e r t e b r a t e  s t r ia ted  m u s c l e s  belong to its subunits - heavy and 
light meromyos in .  The ,~TPase act ivi ty  of myos in  and its abil i ty to combine with actin a re  linked with heavy 
meromyos in .  According to some  worke r s ,  cho l ines te rase  act ivi ty  is a p r o p e r t y  of light m e r o m y o s i n  (LMM) 
[2, 13]. In the cour se  of development ,  s imul taneous ly  with a change in the cha rac t e r  of the moto r  r e sponse  
of the skele ta l  muscu la tu re ,  the p r o p e r t i e s  of its myosin  a lso  change [4, 5, 8, 9, 11, 12]. This phenomenon 
is evidently l inked with changes in the s t r u c t u r e  and p r o p e r t i e s  of individual meromyos in .  

To conf i rm this  l as t  hypothes is  exper imenta l ly ,  age d i f fe rences  in the cho l ines te rase  act ivi ty  and f r a c -  
t ional composi t ion of LlVIM were  studied. 

EXPERIMENTAL METHOD 

Myosin was isolated from the skeletal musculature of 28-day rabbit fetuses, and of neonatal, young 
(12 days), and adult rabbits by extraction for 8 rain with Weber's solution containing ,~TP (2 mg per gram 
muscles) followed by reprecipitation and purification of aetomyosin [I]. To obtain LMM the myosin was 
hydrolyzed with trypsin by Szent-GySrgyi's method [I0]. Twice repreeipitated (recrystallized in the case 
of adult animals) LMM was used in the work. To determine the cholinesterase activity the LMM solution 
was incubated with acetyloholine (,~C) at pH 7.8. The concentration of AC in the samples was measured by 
Hestrin's method [7]. Protein nitrogen was determined by the micro-Kjeldahl method. 

LMM was fractionated by microelectrophoresis in agar gel, after which the fractions were investiga- 
ted with a densitometer (Carl Zeiss, Jena). Cholinesterase was identified in the LMM fractions after elec- 
trophoresis by Grabar's method [6] in the writer's modification: after the end of electrophoresis the strips 
of agar were incubated for 3 h at 20~ in medium of the following composition: 0.ii M Na-phosphate buffer 
(pH 7.8), 10 -3 M sodium azide, 10 -3 M EDTA (disodium salt), and 3.5 • 10 -3 M acetylthiocholine iodide 
(Chemapol, Cze~hslovakia). The gel was then washed with water and placed in a freshly prepared 4.5 • 10 -3 
M solution of iron ferrocyanide. The presence of cholinesterase activity was shown by a blue coloration of 
the protein bands. Gel treated for 30 rain with 10 -3 M neostigmine solution and incubated in medium with 
inhibitor was used as the control. 
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T,ABLE 1. Content of E lec t ro -  
phore t ic  F rac t ions  of LlVIIVI (in %) 

Group of rabbits 

Fetuses....... 
Newborn ...... 
12 -day . . . . . . .  
Adult . . . . . . . .  

Electrophoretic 
fractions 

: +~  3+4 

44,2 48,0 
48,0 46,8 
54,5 38,0 
61,2 26,3 

7,8 
5,25 
7,5 
12,5 

3O0 

200 

/001 

I ? 3 ~, 

Fig. 1. Change in cho l ines t e r a se  
act ivi ty  of LMM in individual de -  
velopment .  Ordinate,  cho l ines te r -  
ase  act ivi ty  (in # g acety lchol ine/mg 
prote in /h) .  Abscissa ,  age groups 
of an imals :  1) fe tuses ,  2) newborn, 
3) 12-day, 4) adult. Mean value for  
two to s ix  expe r imen t s  a r e  shown. 

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

The re su l t s  showed that c rys ta l l ine  IMM obtained f rom purif ied myos in  of an adult r abb i t  does not 
hydro lyze  AC. LMM f rom fetal,  neonatal,  and young rabbi t s  p o s s e s s e s  r  activity,  and the 
younger  the animal  the higher  the act ivi ty  (Fig. 1). Changes of a s i m i l a r  c h a r a c t e r  in cho l ines t e ra se  ac t i -  
v i ty  during individual development  have been found for  p repa ra t ions  of myos in  and actomyosin  [3, 14]. 

It was found that  LMMof animals  of different  ages is not an individual protein.  During frmztionation 
by e l ec t ropho re s i s  in agar  gel, the LMM f r o m  rabbi t s  of all  age groups was found to contain five components  
with s i m i l a r  e l ec t rophore t i c  mobil i ty .  The f rac t ions  designated Nos. 1 and 2 m i g r a t e d  during e l ec t ro p h o re -  
s i s  toward the cathode, and f rac t ions  Nos. 3, 4, and 5 toward the anode. Since f rac t ions  1 and 2, and a lso  
3 and 4, were  not comple te ly  sepa ra ted  f rom each other on e l ec t ropho re s i s  or  dens i tomet ry ,  they a re  in-  
~'luded together  in Table 1. 

The r e su l t s  in Table  1 show that about 50% of LMM f r o m  the fe tuses  and newborn rabbi t s  co r r e sponds  
to f rac t ions  1 and 2, and approx imate ly  the s a m e  amount to f rac t ions  3 and 4. Fract ion  5 accounts  for  l e s s  
than 10%. With age, apprec iab le  changes took place in the f rac t ional  composi t ion  of LMM: an inc rease  in 
the propor t ion  of components  1, 2, and 5 and a d e c r e a s e  in the combined content of components  3 and 4. 

The cho l ines te rase  act ivi ty  of the individual LMM frac t ions  was studied. Enzyme e l ec t rophores i s  
showed that two f rac t ions  (3, 4) of LMM f r o m  fe tuses  and newborn and 12-day rabbi t s  p o s s e s s  enzymic ac t i -  
vity. The e lec t rophore t ic  f rac t ions  of LMM f rom the adult animal  were  comple te ly  without enzyme activity.  
These  r e su l t s  do not accord  with the view that LMM is identical with cho l ines te rase .  The d i f fe rences  in 
the enzymic  p r o p e r t i e s  of f r ac t ions  3 and 4 of LMM f r o m  the young and old animals  can evidently be a t t r i -  
buted to d i f fe rences  in the i r  abil i ty to f o r m  complexes  with the cho l ines t e ra se  of the myof ib r i l s .  

The r e su l t s  thus show that  substant ia l  changes take place  during individual development  in the p r o p e r -  
t ies  of the LMM f ragmen t  of the myos in  molecule .  
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