
vascular  sys tem to the increase  in the volume velocity of the blood flow in it and to the change in the cha rac te r  
of the pulse wave in the main co ronary  a r t e r i e s  arid the aor ta  (the appearance of an additional peak of p re s su re  
in diastole due to the injection of blood f rom the pump). Whether these fac tors  have a positive or  negative in- 
fluence on the myocardium and on the organism as a whole is something that only future r e s e a r c h  will decide. 
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I D E N T I F I C A T I O N  OF S M O O T H  M U S C L E  M Y O S I N  

IN M Y O I D  C E L L S  OF T H E  T E S T E S  

V. S. R u k o s u e v  UDC 612.734.14:612.616 

Smooth muscle myosin was found by the Coons'  immunomorphological  test in the outer wall 
of the seminiferous tubules of man, rats ,  and mice. The resul ts  of the investigation confirm 
the smooth-musc le  nature of the myoid cells.  

KEY WORDS: testis; myoid cells;  smoo th -musc l e  myosin. 

The so-cal led  myoid cei ls  (myofibroblasts ,  contract i le  fibroblasts) which, together with fibrous s t ruc -  
tures ,  form the outer wall of the seminiferous tubules, have many common features  with smooth muscles .  The 
cytoplasm of these cel ls  is r ich in actinlike microf ib r i l s  50-70 ,~ thick, which by themselves  and with the 
p la smalemma form dense bodies. To correspond to the pinocytotic ves ic les ,  on the outer  surface of the cell 
membrane there are  c ra te r l ike  depress ions .  At the site of contact  of the ceils with each other desmosome-  
like format ions and nexuses have been identified [ 3, 10]. Contraction of myoid cells  in isolated seminiferous 
tubules [ 8] and in t issue culture [ 51 has also been observed.  

This morphological  and functional s imi lar i ty  between the myoid and smooth-musc le  cells suggested tha t  
the composit ion of their  contract i le  proteins would be identical. 

In this investigation an attempt was made to identify smooth-musc le  myosin in the myoid cells.  

EXPERIMENTAL METHOD 

Myosin was identified by the indirect  Coons '  method using pure donkey antibodies against rabbit  im-  
munoglobulin G, labeled with f luorescein isothiocyanate.  Ant iserum against human uterine myosin was ob- 
tained in rabbits  in severa l  s tages by the method described previously [2] .  Sections through the testes,  and 
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Fig. 1. F luorescence  of muscular  coat of vesse ls :  a) myoeardium of mouse (60x); b) human 
l iver {200• Sections treated with ant iserum against human smooth muscle myosin by indirect  
Coons'  method. 

Fig. 2. F luorescence  of smoo th -musc lemyos in  in myoid cells f rom wall of human seminiferous 
tubules (lamina propria) :  a) section treated as in Fig. 1; b) control ,  ser ia l  section. Weak back- 
ground f luorescence of collagen fibers.  Section treated with nonimmune serum.  

kidneys, l iver,  and esophagus of man, mice,  and rats ,  5 p in thickness, were cut on a freezing 
fixed for ]0 rain in 96% ethanol at room temperature .  The sections were incubated success ively  
against myosin and with labeled antibodies for 30 rain, with intermediate  and final r insing for 
case in buffered physiological saline, pH 7.2. As a control  of the specificity of the reaction 

ser ia l  sections were treated with ant iserum previously absorbed with myosin, with ant iserum against different 
antigens, and with immune serum. 

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

Pre l iminary  immunomorphological  investigations showed that ant iserum against human uterine myosin 
detected human and animal smooth muscle f rom any source  equally c lear ly  and specifically (Fig. 1). F luo re s -  
cent cells in human testes were arranged in severa l  rows around the tubules (Fig. 2a). They consisted of e l . n -  
gated or round cells.  In longitudinal sections through the cells  under high power it could be seen that the fluo- 
r e s cencewas  res t r i c ted  to the cytoplasm only. The specific f luorescence of the myoid cells did not differ in 
intensity f rom the f luorescence of the smooth muscles .  In control ser ia l  sections only weak background fluo- 
rescence  of collagen fibers was observed around the tubules (Fig. 2b). A s imi la r  picture was observed when the 
testes  of animals were studied, the only difference being that the peri tubular  myoid cells  of ra ts  and mice lay 
in a single layer. 

Smooth muscle myosin was thus identified by means of a sufficiently sensitive and reliable immuno- 
morphological method in the myoid cells of the testes. This observation is evidence that myoid cells have a 
developed contractile apparatus. Periodic contractions of the myoid cells evidently facilitate the passage of 
spermatozoa along the seminiferous tubules. Considering that myosin of striated and smooth muscles [1] and 
the myosinlike proteins of various cells [7], unlike actin [6], possess individual antigenic specificity, the re- 
sults must be interpreted as direct proof of the smooth-muscle nature of the myoid cells. By their ultrastruc- 
tural characteristics the myoid cells occupy an intermediate position between the typical smooth-muscle cells 
and typical f ibroblasts ,  resembl ing the myofibroblasts  of granulation t issue and of a therosc lerot ic  plaques [ 10]. 
Existing views of myofibroblas ts  as intermediate  forms in the t ransformat ion of the smooth-musc le  cell into a 
f ibroblast  or  vice ve r sa  must be ser ious ly  challenged [ 9]. At least  under tissue culture conditions the con- 
vers ion of f ibroblasts  into cell fo rms  synthesizing myosin has not been observed [4] .  
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I M M U N O H I S T O C H E M I C A L  I N V E S T I G A T I O N  OF P R O T E I N  

S - 1 0 0  IN N E U R O N S  AND G L I A  OF H e l i x  p o m a t i a  

N. V. P i v e n '  a n d  M. B.  S h t a r k  UDC 612.017.1 

The location of bra in-speci f ic  protein S-100 was investigated by the indirect  Coons'  method 
in neurons and glia of Helix pomatia. This protein was found in the cytoplasm of neurons 
and gliat cells,  and in the nucleus and outer member  of neurons.  

KEY WORDS: bra in-speci f ic  antigen; neurons of mollusks. 

The investigation of the physiological role of bra in-specif ic  proteins is a problem of the utmost  impor-  
tance at the present  time. These proteins are  considered to part icipate in the regulation of the permeabil i ty  
of neuronal membranes  and so to be concerned in the mechanism of eleetrogenesis .  An important  place in 
r e s e a r c h  in this field is occupied by the identification of nerve-speci f ic  pro[eins and the investigation of their 
localization in s t ruc tu res  of the nervous sys tem.  

The study of the proper t ies  of protein S-100 is par t icular ly  interest ing in connection with the known 
participation of this antigen in the neuronal mechanisms of memory  and learning [ 6]. Data on its distribution 
in cells  of the ver tebra te  nervous sys tem are contradic tory:  Some investigations [ 1, 4-6] have shown that 
S-100 is localized in the cytoplasm and nuclei of neurons,  in tumors of glial nature, and in cell clones f rom 
human glia. The resul ts  of other  investigations have shown that this protein is present  in the cytoplasm, 
nucleus, and axoplasm of neurons [4, 8, 10, 11]. 

Protein S-100 is known to be species nonspecific.  The resul ts  of a study of its localization in inver te -  
brate neurons have not been reported in the l i terature .  

The object of this investigation was to study the distribution of protein S-100 in nerve and glial cells  of 
the ce rebra l  s t ruc tu res  of Helix pomatia, using the indirect  Coons'  method. 

EXPERIMENTAL METHOD 

The visceral ganglion was isolated from the subesophageal complex of Helix pomatia at 4~ and im- 
mersed in liquid nitrogen. Sections 5 ~ thick were cut through the brain on a freezing microtome at-15~ 
their quality was verified under the microscope, and they were dried under a fan and fixed with 96% ethanol for 
10 rain. Various fixatives (absolute acetone, absolute and 96% ethanol) and different exposures (5, 10, 15, 25, 
and 30 rain) were tested as a preliminary measure. The most distinct morphological picture was obtained by 
the use of cold 96% ethanol for 10 min. The sections were rinsed with 0.14 M NaCl and then treated with mono- 
specific antiserum (anti-S-100)* for 30 min, followed by labeled serum in the usual way. Labeled eluate of 
antibodies against rabbit IgG used in the experiments was generously provided by the staff of the Laboratory 

*The ant iserum was provided by Candidate of Biological Sciences S. M. Sviridov of the Labora tory  of Genetic 
Bases  of Ontogeny (Head, P ro fe s so r  L. I. Korochkin), Institute of Cytology and Genetics, Siberian Branch, 
Academy of Sciences of the USSR, to whom the wr i t e r s  are grateful.  
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