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C O N N E C T I O N  B E T W E E N  M O S A I C  P A T T E R N  OF 

M Y O C A R D I A L  L E S I O N S  AND M E T A B O L I C  

H E T E R O G E N E I T Y  OF T H E  M Y O C A R D I O C Y T E S  

E .  Y u .  K a l m y k o v a  UDC 616.127-092:616.127-008.9 

Uridine-aH (2 #Ci/g)  was injected in t raper i tonea l ly  into albino mice followed 1 h la ter  by i so-  
p ropylnoradrena l in  (0.1 mg/g) ,  and af ter  an in terval  of 10 min the an imals  were  killed. Auto- 
rad iographic  analys is  and po l a r i za t i on -mic roscop i c  investigation of sect ions  through the myo-  
ca rd ium showed that p r i m a r i l y  myocard iocy tes  with a lower level  of RNA synthesis  developed 
con t rac tu re  lesions.  

KEY WORDS: he terogenei ty  of myoca~diocyte  nuclei;  RNA synthes is ;  mosa ic  pa t te rn  of myo-  
card ia l  lesions.  

Myocardia l  les ions  as a rule  a re  mosa ic  in pat tern.  This  is t rue both of metabolic  lesions,  affect ing 
single cei ls  or groups of cel ls  [2, 5], and a lso  of myocard ia l  infarcts  [1],  when ce l l s  a re  damaged at different  
t imes  and the typei:of lesion va r i e s  [6].  The causes  of this heterogenei ty  a re  not c lea r .  It has been suggested 
that at each given m o m e n t  different  muscle  cel ls  of the hear t  a re  in different  s ta tes ,  poss ib ly  on account of 
some cyclic  pa t te rn  of their  vital  act ivi ty [4].  Sarkisov and Vtyurin [ 3] proved that renewal  of the in t race l lu-  
lar  s t r u c t u r e s  of the myocard ia l  cel ls  takes place in a cycl ic  manner.  It is the re fo re  natural  to suppose that 
the heterogenei ty  of lesions to myocardiocYtes  may re f lec t  thei r  metabol ic  he terogenei ty  [5]. 
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Fig. t. Distribution of grains of s i lver  among nuclei of normal  myocardiocytes  and myo- 
cardiocytes  in a state of contracture  after injection of uridine-3H: a) unchanged segment 
in polarized light; b) the same, in normal  light; c) upper segment in state of con t r ac tu r e ,  
lower unchanged (polarized light); d) the same, in normal  light; e) area of myocardium 
in polarized light: some fibers unchanged, some segments in a state of contracture;  f) the 
same in normal  light. Hematoxylin--eosin, objective 100• photographic enlargement  2.7. 

To test this hypothesis an investigation was car r ied  out in an attempt to d iscover  whether the vulnerabil-  
ity of the myocardial  cells after injection of toxic doses of isopropylnoradrenal in is connected wi[th the level of 
RNA synthesis in the nuclei of the myocardiocytes .  

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on six male BALB mice weighing 20 g, which were given an intraperi toneal  
injection of uridlne-3H in a dose of 2 ttCi/g (specific activity 11 #Ci/mmole) ,  followed 1 h later  by isopropylnor-  
adrenalin sulfate (0.1 mg/g). The animals were killed 10 min later  and the heart  fixed with formalin and em-  
bedded in paraffin wax in the usual way. Paraffin sections 5-7 tt thick were dewaxed and covered with type M 
emulsion and exposed for 1 month. After development the sections were stained with hematoxylim-eosin and 
examined in normal  and polarized light. 

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

Label incorporated into RNA of the nuclei is known to be almost completely p reserved  in them for the 
f i rs t  2 h [7] .  Injury to the cells in the ear ly  stages (10 rain after injection of the noxious agent) was de te r -  
mined by polarization microscopy.  This t ime is short  enough to ensure that the resul ts  of the investigation 
were not influenced by differences in cell metabolism which could ar ise  as a resul t  of the action of the noxious 
agent. It can accordingly be concluded that incorporat ion of the radioactive label into the nuclei ,of the myo- 
cardiocytes  reflected the pattern which existed at the moment of injury. 

743 



TABLE 1. Total Number of Grains of Silver 
above Nuclei of Myocardiocytes  in Normal 
State and with Lesions of Contracture  Type 

Animal 
No. 

Normal cells 
number I total num- 
Of nucleii bet of silver 

grains 

20 261 
20 301 

190 
90 916 
20 286 

Injured cells 
aumber total num- 
~fnuclei ber of silver 

grains _ 

2 0  16 
20 47 
20 19 
20 25 
2O 4O 
20 18 

Cells with lesions of the contracture  type [ 5], distinguished by increased anisotropy and by a varied de-  
gree of approximation of the A disks could be distinguished in the myocardium 10 min after injection of tso-  
propylnoradrenal in.  The number of grains of s i lver  was counted above the nuclei of the myocardiocytes  in a 
state of cont rac ture  and those which preserved  their  normal  s t ructure  (F[g. 1). 

The resu l t s  are given in Table 1. They show that cells  in which RNA synthesis at the time of injury was 
at a much lower level than in the cells  which remained intact underwent changes of the contracture  type. The 
differences were significant with respec t  to Wilcoxon' s cr i ter ion.  

The experiments  thus showed that the population of myocardiocytes  is heterogeneous as regards  the level 
of RNA synthesis  in their nuclei and that that fraction of the cells in which the level of RNA synthesis is lower 
is the most likely to undergo changes of contrac ture  type. 
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