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To detect  the c l e a r l y  defined network of f i be r s  as well  as the fine h i s tochemica l  fea tu res  of 
nerve  cel ls  in the s ame  paraf f in  sect ion a combined approach is suggested including P e t e r s '  
impregnat ion  method and B r a c h e t ' s  h i s tochemica l  method. A scheme  of additional t r e a t m e n t  
of the paraf f in  sec t ions  for  the t e s t  was drawn up. Analysis  of the r e su l t s  showed that  the 
additional t r e a t m e n t  of the sec t ions  not only allows the two techniques to be  combined, but 
a lso  apprec iab ly  i m p r o v e s  the quali ty of impregnat ion;  in pa r t i cu la r ,  the axons of the ne rve  
cel ls  can be seen a lmos t  comple te ly .  

Among the many  methods used by  neurohis to logis t s ,  an impor tan t  p lace  is occupied by impregnat ion,  
by  m e a n s  of which the spec i f ic  f ea tu res  of neurons  and the i r  p r o c e s s e s  can be  analyzed.  However,  the v a r -  
ious methods of s i l ve r  impregna t ion  of ne rve  t i s sue  do not always yield constant  r e su l t s .  The diff icult ies  
a r i s ing  with these  t e s t s  a r e  due both to complex  phys icochemica l  changes which l ie  at the ba s i s  of i m p r e g -  
nation and the widely di f fer ing p r o p e r t i e s  of nervous  s t ruc tu re s  as a r e su l t  of d i f fe rences  in the i r  develop-  
men t  and the va r i ab i l i ty  of the i r  functional s tate.  Analysis of the p i c tu res  of n e r v e  t i s sue  in spec imens  
impregna ted  with s i l ve r  m a y  the re fo re  not always be  complete ,  and it demands  a c r i t i ca l  approach.  

To i n c r e a s e  the re l iab i l i ty  of impregna t ion  methods,  and to obtain m o r e  comple te  morphologica l  p i c -  
t u re s ,  an e x t r e m e l y  p r o m i s i n g  method is to combine impregnat ion  with se lec t ive  methods  of staining ne rve  
t i ssue .  This  not only yields good quality s u r vey  p repa ra t ions  but also enables  the fine s t r u c t u r e  and h i s to -  
chemica l  p r o p e r t i e s  of the ne rve  cel ls  to be studied. The aim of such methods is to detec t  both the c l e a r l y  
defined network of f i be r s  and also the fine cytological  deta i ls  of the ne rve  cel ls  on the s a m e  sect ion.  

Having r e g a r d  to the demands  of the p rob lem,  the choice of P e t e r s '  s i l ve r  impregna t ion  method was 
made  [3]. Among the impregna t ion  methods  requ i r ing  fo rma l in  fixation and embedding in paraf f in  wax, in 
the w r i t e r s '  view this  method is one of the bes t  fo r  it gives compa ra t i ve ly  s table  r e su l t s  ( impregnation takes  
p lace  at a definite r ange  of pH, f rom 8.2 to 8.3), and in addition it allows the se lec t ive  action of the s i lve r  
ions, so that  the p r o c e s s e s  of the  n e r v e  ce l l s  a re  impregna ted  but  not the i r  bodies .  This  se lec t iv i ty  of the 
impregna ted  effect  of P e t e r s '  method is evidently at t r ibutable  to the e lec t rocol lo ida l  p r o p e r t i e s  of the ce l l s .  
This  hypothesis  is conf i rmed  by  exper imen ta l  observa t ions  [2, 4] showing that  during staining of the cel ls  
in fLxed p repa ra t ions ,  under conditions s i m i l a r  to the reac t ion  in P e t e r s '  method,  the basophi l ic  e l ements  
of the cy top lasm and nucleus become  e l ec t r i ca l ly  posi t ive,  as the r e su l t  of which adsorpt ion of s i l ve r  ions 
does not take place  on the sur face  of the cell  bodies .  

To detec t  the bodies  of the ne rve  cel ls  in impregna ted  sect ions,  these  a re  then s ta ined b y  var ious  dyes  : 
c r e sy l  violet ,  thionine, methylene  blue, or  hematoxyl in .  In addition to the additional counters ta ining,  the 
w r i t e r s  p ropose  the use of methylene  b l u e - p y r o n i n e  as in B r a c h e t ' s  method [1] for  additional s taining of 
the ne rve  cel ls .  This  method is one of the m o s t  specif ic  and different ia l  of those  used to study the fine s t r u c -  
tu re  and h i s tochemica l  p r o p e r t i e s  of the ne rve  cell  and its components ,  and it is p a r t i c u l a r l y  success fu l  in 
sect ions  fixed with Carnoy ' s  fluid. Because  of the two-co lo r  stain,  the RNA and DNA revea led  by  this method 
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Fig. 1. Tempora l  cor tex  of the ca t ' s  brain,  l a y e r  IV: 
a) B r a c h e t ' s  method;  b) P e t e r s '  method with counte r -  
s taining by B r a c h e t ' s  method,  280• 

can be  c l ea r ly  de tec ted  in the cy top la sm and nucleus of the ne rve  cell .  Bear ing  in mind that  P e t e r s '  and 
B r a c h e t ' s  methods  had many  advantages and a l lowedtes t s  t obe  ca r r i ed  out on thin paraf f in  sect ions,  the 
w r i t e r s  concluded that  it was essen t i a l  to combine these  methods .  However,  on the a t tempt  to impregna te  
sec t ions  fixed with Carnoy ' s  fluid by  P e t e r s '  method, negat ive resu l t s  were  obtained (Fig. 1). During e m -  
p i r ica l  se lec t ion of opt imal  condit ions for  impregnat ion  and fur ther  staining, a scheme  of p repa ra t ion  of the 
ne rve  t i s s u e  was evolved that  was based  on t r ea tmen t  of the dewaxed sect ions  before  impregnat ion  with 20% 
neutra l  fo rmal in  solution and placing the sect ions before  staining in alcohol acidified to pH 4.8. 

Analysis  of the sec t ions  obtained by  this scheme  showed that this additional t r e a t m e n t  of the sec t ions  
not only enabled the two methods with d i f ferent  fixing fluids to be combined,  but that it a lso apprec iably  
improved  the quality of impregna t ion ;  in pa r t i cu la r ,  the axons of the ne rve  cel ls  could be  seen a lmos t  com-  
p le t e ly  (Fig. la ,  b). 

Descr ip t ion of the method.  Fixation. Small  p i eces  of b ra in  a re  fixed in Carnoy ' s  fluid and embedded 
in paraff in  wax. Sections a re  cut to a th ickness  of 10 to 30 # ,  fixed with albumin to the slide, dewaxed, 
r insed  in dis t i l led water ,  and i m m e r s e d  for  2-3 h in 20% neutra l  fo rmal in  solution. 

Impregnat ion.  After  r ins ing in dis t i l led water  the sec t ions  a r e  p laced  for  15 h in the following mix tu re :  
to 200 ml  of a 0.5% solution of d ry  c rys ta l l ine  egg albumin with 2-3 drops  5% ammon ia  (pH of mix tu re  8.2- 
8.3) 7.5 ml  of 2To s i l ve r  n i t ra te  solution is  added, a iming to obtain a m ix tu r e  with opa lescent  p r o p e r t i e s  and 
not allowing prec ip i ta t ion .  The sect ions  a re  then ca re fu l ly  washed in s eve ra l  por t ions  of dis t i l led wa te r  for  
5 rain and t r a n s f e r r e d  for  10 min into a mix tu re  of 1% hydroquinone solution, made  up in a 10% solution of 
c rys ta l l ine  sodium sulfi te (Na2SO 3 �9 6H20) , af ter  which they a re  again washed in tap wa te r  for  10 min  and 
r in sed  in dis t i l led water .  The sec t ions  a re  then placed in 0.2To gold chlor ide solution for  10 min.  After 
washing in dist i l led wa te r  they are  t r a n s f e r r e d  to 1% oxalic acid solution for  10-15 min.  They a re  then 
washed  in tap water  f o r  5 min, r insed  in dist i l led water ,  and i m m e r s e d  in 5% hyposulf i te  solution for 10 min.  

Staining. After r ins ing in dist i l led wa te r  the sec t ions  a re  t r a n s f e r r e d  for  1 h into 70 ~ alcohol, ac idi -  
f ied with acet ic  acid to pH 4.8, r insed  in dis t i l led water ,  and dif ferent ia ted in acetone,  f r o m  which they are  
c a r r i e d  through a c e t o n e - x y l o l  (1:1) into xylol and mounted in ba l sam.  

It is cons idered  that  this combined method, in which impregnat ion  is  combined with h i s tochemica l  
staining, not only allows morpholog ica l  su rvey  p i c t u r e s  of cel ls  and f ibe r s  to be  obtained in thin paraf f in  
sec t ions  under  no rma l  conditions, but a lso  allows their  changes to be  studied during development  and under 
pathological  condit ions.  
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