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Summary. A simple technique for demonstrating the axis cylinders and myelin sheaths 
on formalin-fixed frozen sections is described. 
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A n e w  s i l v e r - p e r m a n g a n a t e  m e t h o d  of  d e m o n s t r a t i n g  axis  cy l inders  a n d  

m y e l i n  shea ths  is desc r ibed  below.  I t  is s imple  a n d  can  eas i ly  be  r e p r o d u c e d  on 

m a t e r i a l  wel l  f ixed  in  10~ f o r m a l i n  f r o m  wh ich  f rozen  sec t ions  can  be  made .  

Cut sections to be stained 20--30 ~x thick and placed in a container of distilled water. 
Sections should be carried one at a time to the staining solution by means of a glass rod. 
Only a few sections should be stained in a given solution to avoid precipitate from forming 
in the tissues. 

1. Impregnate the sections in the following silver solution with the aid of a thermostat 
at 60~ centrigrade for 45 min. The first silver solution is composed of 200/0 silver nitrate to 
which 3 drops of pyridine have been added to each 100 ml. 

2. Wash well in two changes of distilled water. 
3. Place in 200/0 formalin solution for 3 rain. (Use distilled water to dilute formalin.) 
4. Wash well in three changes of distilled water. 
5. Impregnate sections at room temperature for 30 min in the following solution: To 

5 ml of 10~ silver nitrate solution, add 5 drops of 400/0 potassium hydroxide, agitating 
to form a precipitate. Then add ammonium hydroxide drop by drop until all the precipitate 
has disappeared. Then add distilled water until the total volume of solution is 100 ml. 

6. Wash well in two changes of distilled water. 
7. Place sections in a new 20~ formalin solution for 10 min. 
8. Wash briefly in distilled water. 
9. In  a shallow container of 1/4~ potassium permanganate, place a small porcelain sieve. 

Place one section in the sieve for 1--2 rain. The section should resemble tobacco in color when 
differentiated. 

10. Wash in two changes of distilled water. 
11. Dehydrate in 3 changes of 950/0 isopropyl alcohol. 
12. To avoid shrinkage of the tissue do not place in absolute alcohol. 

To mount tissue on slide, blot lightly with 3 pages of bibulous paper. Then dip the slide 
with the section in place into isopropyl alcohol until the section is without wrinkles or 
bubbles. Dip the slide in xylene, blotting in much the same mariner as before until cleared of 
alcohol. Then cover slip with mounting media. 

Results 

T h e  axis  cy l inders  are  black.  T h e  m y e l i n  s h e a t h s  will  a p p e a r  l i gh t  to  d a r k  

b r o w n  in  color.  
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Fig. 1. The normal structure of the axis cylinder and myelin sheath in the medulla oblongata 
770 •  oil immersion, 20 [z 

tgig.2. Loss of axons and myelin sheaths in the periventricular white matter in a case of 
multiple sclerosis • ;~, 30 

Comments 

This  m e t h o d  used to  demons t r a t e  the  axis  cyl inders  is based  on an  
impregna t i on  of  the  axon  b y  meta l l ic  salts.  Silver from the  si lver n i t r a t e  is 
b o u n d  to the  axis  cyl inders  causing a l ight  brown color a t  first. The concen t ra ted  
py r id ine  p reven t s  the  over - impregna t ion  of the  fibers and  cells. W h e n  t r e a t e d  
wi th  formal in  solut ion the  color of  the  axis  cyl inders  is in tens i f ied  to black.  An  
add i t i ona l  impregna t ion  wi th  po ta s s ium p e r m a n g a n a t e  renders  the  s t ruc tu re  of 
the  myel in  sheaths  a l ight  b rown color. This color is also seen s ta ining the  gl ial  

e lements  a n d  cells. 
This  impregna t i on  p rocedure  is unique in t h a t  bo th  the  axis cyl inders  and  

myel in  shea ths  of the  nerve  fibers are r ead i ly  d e m o n s t r a t e d  using high power  

lens and  immers ion  oil. 
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