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M Y O C A R D I U M  

E l e c t r o n - m i c r o s c o p i c  invest igat ion of the myoca rd ium of albino r a t s  taken f rom the apical  
region of the hear t  r evea led  ne rve  endings in the basement  m e m b r a n e  of the endothelial  
cel ls  and p e r i c y t e s .  The endings contained many smooth synapt ic  ves i c l e s  450-550 ~k in 
d i ame te r  and smal l  dense mi tochondr ia .  The width of the space  between the ending and the 

o 

sur face  of the epithel ial  cell  o r  pe r icy te  was 1200-1700 A. The poss ibi l i ty  that the i r  axons 
lying in the pe r i cap i l l a ry  space  may  par t ic ipa te  in the innervat ion of m ic roscop i c  blood 
v e s s e l s  is d i scussed .  

P rev ious  e l e c t r o n - m i c r o s c o p i c  studies have shown that a f t e r  expe r imen ta l  d is turbance of the innerva-  
tion of o rgans  (lungs, heart)  changes in the u l t r a s t r uc tu r e  and pe rmeab i l i ty  of the blood cap i l l a r ies  develop 
re la t ive ly  rap id ly  [1]. This r a i s e s  the question of how the d i s tu rbances  of innervat ion in the zone of the 
mic roc i r cu la t ion  and at the capi l la ry  wall  level a r e  brought  about in these o rgans .  

The object  of the invest igat ion desc r ibed  below was  to study the poss ib le  types  of connection between 
t h e  nervous  s y s t e m  and cap i l l a r i e s .  

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

Male albino rats weighing 180-400 g were anesthetized with ether and pieces of myocardium taken 
from the apical region and fixed for 1.5 h in the cold in a 1% OsO 4 solution (pH 7.4) or in a mixture of 1% 
OsO 4 + 2% paraformaldehyde + 0.5% picric acid (in 0.I-M phosphate buffer, pH 7.2). The tissue was em- 
bedded in epoxide resins by the usual method. Ultrathin sections were stained with uranyl acetate and lead 
citrate and examined in the electron microscope. 

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  

Small  ne rves  and single axons, myel inated and unmyelinated,  and par t i a l ly  or  comple te ly  covered  
with Schwann cel ls ,  we re  frequently found in the in te r s t i ces  between the musc le  f ibers  and in the pe r i cap i l -  
l a ry  space,  in a g r e e m e n t  with the findings obse rved  prev ious ly  [2]. The i r  axons, found in the pe r i cap i t l a ry  
space,  often contained many m i c r o v e s i c l e s  of synaptic  type, located d i rec t ly  beneath  the a x o l e m m a  and 
often in teract ing with it. Because of this  s t ruc tu re  of the ba re  axons, and also the d i scovery  of ex t race l lu -  
l a r  synapt ic  ves ic les  n e a r  them [4], it can be postula ted  that they help to regula te  the s ta te  of s t ruc tu ra l  
e lements  in the pe r i cap i l l a ry  zone and of the cap i l l a r ies  themse lves~  This could be an impor tan t  method 
of nervous  regulat ion of the cap i l l a r i e s  and of complete  m i c r o c i r c u l a t o r y  s i tes .  
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Examination of the specimens revealed nerve elements also in direct  contact with the capil lary wall 
(Fig. 1). These were  oval s t ruc tures  with their own basement  membrane,  fused with the basement m e m -  
brane of the endothelium (Fig. 2). In the zone of fusion of the basement membranes  the distance between 
the nerve endIng and surface of theendothel ium was 1200-1700 ~.  The endings thus found contaIned many 
smooth synaptie vesic les  450-550 A in diameter .  The size of individual vesic les  was 1000 .~. The vesic les  
were  surrounded by a tr iple membrane and their  contents were homogeneous.  Similar vesicles  also were 
found in the axoplasm of the unmyelinated nerves  d iscovered  in the sections (Fig. 3). Small, dense mito-  
chondria (from one to five in each section) were  s imi lar  with the mitochondria in the axons. Some endings 
were par t ly  covered by Schwann cells.  

Endings of this type were also found near  the per icytes .  However, contacts with a synaptic space of 
100-200 A, as descr ibed In the l i tera ture  [3], could not be found in this case.  Wherever  such contacts were 
found, in ser ia l  sections it was c lear  that the p roces se s  in contact with the nerve fiber,  which could have 
been taken as p rocesses  of the per icyte ,  in fact belonged to Schwann ceils .  

The resul ts  thus show that close s t ruc tura l  connections exist  between the nervous sys tem and the 
blood capi l lar ies  (at least  in the myocardium),  and in some cases  nerve endings are  actually found in the 
endothelium. The fact that these connections are  found in the myocardium is important .  Fur the r  invest iga-  
tions are  requi red  to a s se s s  the degree of development of these connections and the functional significance 
as well as the nature of these nerve endings. 
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