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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.  

Labora tory  of Neurophysiological Mechanisms of Adaptation, Institute of Clinical and Experimental  
Medicine, Academy of Medical Sciences of the USSR, Siberian Branch, Novosibirsk.  (Presented by Academician 
of the Academy of Medical Sciences of the USSR V. P. Kaznacheev.) Translated f rom Byu l l e t en ' l~kspe r imen-_  
tal 'noi  Biologii i Meditsiny, Vol. 82, No. 12, pp. 1501-1503, December ,  1976. Original ar t ic le  submitted May 4,1976. 

IT  his material is protected by copyright registered in the name of  Plenum Publishing Corporation, 227 West 17th Street, New York, AT. Y. 10011. No part [ 
of  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, I 
microfilming, recording or otherwise, without written permission o f  the publisher. A copy of  this article is available from the publisher for $ Z50. I 

1876 



Fig .  1. 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-100 in n e u r o n s  and g l i a  
of H . . p o m a t i a .  Sec t ion  th rough  b r a i n  of s n a i l :  a) n e u r o n s  of v i s c e r a l  gang l ion  of 
s u b e s o p h a g e a l  c o m p l e x ,  s t a i n e d  with g a l l o c y a n i n  and c h r o m e  a lum;  b) i m m u n o -  
f l u o r e s c e n c e  with a n t i - S - 1 0 0  in n e u r o n  and g l i o c y t e s  of v i s c e r a l  gangl ion .  

of I m m u n o c h e m i s t r y  and D i a g n o s i s  of T u m o r s  (Head,  P r o f e s s o r  G. I~ Abe lev ) ,  G a m a l e y a  In s t i t u t e  of E p i d e m i -  
o logy  and M i c r o b i o l o g y ,  A c a d e m y  of M e d i c a l  S c i e n c e s  of the USSR. 

As  a check  on the i m m u n o l o g i c a l  s p e c i f i c i t y  s o m e  of the b r a i n  p r e p a r a t i o n s  w e r e  t r e a t e d  with n o r m a l  
r a b b i t  s e r u m .  S e c t i o n s  w e r e  cut  u n d e r  s i m i l a r  cond i t i ons  f r o m  o t h e r  o r g a n s  of the s n a i l :  k i d n e y s ,  gut, h e a r t  
To e s t i m a t e  b a c k g r o u n d  l e v e l s ,  s o m e  s e c t i o n s  w e r e  i ncuba ted  with the l a b e l e d  e l u a t e  only .  In p a r a l l e l  t e s t s  
a n o t h e r  p r e p a r a t i o n  f r o m  the s n a i l  was f ixed ,  d e h y d r a t e d ,  and e m b e d d e d  in p a r a f f i n  wax.  Sec t ions  cut  f r o m  i t  
w e r e  s t a i n e d  with g a l l o c y a n i n  and c h r o m e  a lum by E i n a r s o n ' s  me thod  to s tudy  the m o r p h o l o g i c a l  p i c t u r e .  

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

In s e c t i o n s  s t a i ned  with  g a l l o c y a n i n  and c h r o m e  a lum the m o l l u s k  n e u r o n s  w e r e  round  in shape  and 
f a i r l y  l a r g e ,  m e a s u r i n g  be tween  30 • 40 and 80 x 120 ~. The  ce l l  nuc l eus  was  c e n t r a l  in p o s i t i o n  and m e a s u r e d  
be tween  20 • 30 and 40 • 70 ~ and con t a ined  f r o m  1 to 4 n u c l e o l i  (F ig .  l a ) .  The  g l i o c y t e s  w e r e  round and m e a -  
s u r e d 4 •  7p ;  the g r e a t e r  p a r t  of the ce l l  was  occup ied  by  the nuc l eus ,  which  was  s u r r o u n d e d  by a n a r r o w  r i m  

1877 



of cytoplasm, Analysis of sections of the snail brain stained by Coons'  method showed that the cytoplasm of 
both nerve and glial cells and the membrane  and nucleus of the neurons were charac te r ized  by bright specific 
luminescence (Fig .  lb). A diffuse distribution of S-100, ei ther  regular  or i r regular ,  was observed in the nuclei 
of the neurons.  Bright  luminescence was observed in the nucleolus. Luminescence  of the cytoplasmic zone of 
the gliocytes was very  intense, indicating a high concentrat ion of antigen in the glial cells.  Exper iments  in 
which normal  rabbit  s e rum was used as intermediate  did not show specific luminescence of the neurons and 
glia. Luminescence of sections of other  organs  treated by the Coons'  method did not exceed the background 
level. 

The resul ts  of this investigation thus show that bra in-speci f ic  protein S-100 is located in nerve and 
glial cells  of H__. pomatia,  in which it is distributed in the cytoplasm and in the nucleus of the neurons and gl io-  
cytes,  in agreement  with data in the l i tera ture  [ 1, 3, 7, 8]. 
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P O S T M O R T E M  E L E  C T R O N - C Y T O C H E  M I C A L  

I N V E S T I G A T I O N  OF B R A I N  A T P a s e  A C T I V I T Y  

V.  A. A g a f o n o v  a n d  Y u .  I .  S a v u l e v  UDC 612.82.015.349 

The localization of ATPase  activity in the rat  and human brains at various t imes after death 
was determined by a method using lead. This activity was discovered in the cytoplasm of the 
cel ls ,  the chromat in  and nucleolus, and also in synaptic terminals .  The react ion product in 
the blood capi l lar ies  was localized in the basal  layer  and on the endothelial cell  membranes .  
The resul ts  demons t ra te  the preserva t ion  of a high level of brain ATPase  activity after  
death. 

KEY WORDS: pos tmor tem changes; brain; ATPase  activity. 

The determinat ion of pos tmor tem s t ruc tu ra l  and chemical  changes in nerve tissue is an important  
problem in clinical and experimental  neuromorphology.  It is par t icular ly  important  in connection with r e -  
search  in the field of the u l t ras t ruc tura l  pathology of the brain, in which the methods of electron cytochemis t ry  
are  only just s tar t ing to be used. 

This paper gives data on the u l t ras t rue tura l  localization of ATPase  in brain tissue at different t imes 
after death. A lead method was used to detect ATPase  activity [41. 
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