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During research into the peripheral innervation of organs we have succeeded in introducing a number of 
modifications into ' the Bielschowsky-Gros silver method,  which we mainly used. This paper is devoted to a 
description of these modifications,  which enable some ot the Inherent faults of this method to be corrected. 

1). Obta in ing ,  fixing and preservation ot the material .  For impregnation It is best to use lresh material  
obtained soon after death, but if human tissue is to be examined this can be done during the first 48 hours pro-  
vided that proper conditions of preservation are provided. Specimens of organs (or tissues) taken Ior examina-  
tion mustbe well rinsed free of blood and from water-soluble proteins. This is best achieved by washing In a fi% 
solution of magnesium sulfate for 5-40 minutes,  depending on the thickness and firmness of the specimen. After 
being washed in this solution, the mater ia l  is ttxed in 15-20~ neutral formalin. Fixation continues for not less 
than 7 days. The material  may be preserved in neutral formalin for months without losing its ability to undergo 
impregnation,  especial/y If 10-26 g of chalk is placed in the bottom ol the vessel containing the neutral formalin. 

If after prolonged keeping the quality of impregnation of the specimens deteriorates, they may be stained 
~tgaln, but this time a 20~ solution of magnesium sulfate must be used, and the specimens must t~e placed in 
freshly prepared 12% neutral formalin. 

The superficial layers of the fixed material  may impregnate poorly, and so it is best to cut them away 
before impregnation.  When the superficial layers are themselves oi interest to the investigation and may not 
therefore be removed,  the material  is fixed in two stages: at first for 2-3 days in a 6% solution of neutral for- 
mal in ,  and for the remainder of the t ime in 15% formalin. The neutral lormalin is prepared by standIng on 
purified chalk,  on  magnesium carbonate or calcined magnesia,  or by titration with caustic alkali.  

2). Impregnation. Immedia te ly  before sections are cut,  the pieces of fixed material  are wastzed (for a 
sample,~l cm s) in tap water for 3-b minutes, after which they are transferred to a Petri dish with distilled water, 
and quickly cut  on a freezing mlcrotome.  The sections are collected in the same dish, without changing the 
distilled water in i t ,  so that traces of lormalin remain in the sections. This is one of the essential conditions tor 
successful impregnation. 

In case of unsuceesstul impregnation,  the sections or pieces of tissue which have been washed excessively 
free from tormalin may be replaced for 1-3 hours or overnight in 5% neutral formalin. Before Impregnation such 
mater ia l  Is washed tot 2-5 mInutes in the same sample of distilled water. 

The washed sections are placed in a 10~o solution of silver nitrate for 5-30 minutes until they acquire a 
yellowish color.  When they are taken out of the distilled water they are lightly dried by wrapping in filter 
paper. 
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After  their first t rea tment  with silver ni trate solution, the sections are passed through the same sample of 
20% acid  formal in ,  which i t  is advisable to heat  to 25-30"C.  This operat ion is carr ied out as quickly as 

possible (not longer than 5 seconds). The sections are p laced  on a glass rod and immersed  in formalin (in one 

dish) to wash each  sect ion on a l l  sides with the solution,  and they are then just as quickly and careful ly dried 
free from formal in  between layers of l i l te r  paper .  Light expression ol me tormal in  by pressure on the f i l ter  paper 
may bring about remova l  of formal in  from the sections. If tile nature of the ma te r i a l  does not permi t  the use of 

this method of r emova l  of formal in  from the sect ions,  they may rapidly be taken through d isu l led  water.  Preeing 
the impregna ted  secuons from formal in  by one of the methods ind ica ted  is essent ial ,  otherwise they will  momen - 
tar i ly  b lacken in the a m m o m a c a l  si lver solut ion,  which is one of the ma in  causes ol fai lure oI impregnat ion.  

After  the sections have been freed from formal in  they are p laced  xn the a m m o m a c a l  si lver,  prepared a c -  
cording to Gros's formula.  The sections may  be kept in the a mmon ia c a l  si lver solution without aa rm to the 
subsequent t rea tment  for 5 minutes to 1-2 hours. After  immers ion  In the solution, the sections rapidly acquire 
a brownish hue.  In the tirst p l ace  test sections must be stained~ if  these become brown in pa tches ,  then 2-~ 

drops of ammon ia  must be added to the a m m o n l a c a l  silver solution. 

The m e t a l l i c  si lver in the nerve cel ls  is readi ly  reduced in boi led and cooled water (15-25 ml) with the 

addi t ion ol 1-2 drops of 20~ acid  formal in .  It is best to take these 1-2 drops of formalin not from pure (unused) 

to rmal in ,  but trom the dish in which the sections were immersed  after the first silver bath. Impregnat ion proceeds 
evenly  in this weak formal in  solution; the sections acquire a brown tone with an orange hue. If impregnat ion 
proceeds too quickly or too slowly i t  is necessary to vary the number of drops of formal in  added to the water; 
where impregnat ion  is ex t r eme ly  rapid ,  1 drop of formal in  per Petr i  dish (15-25 ml) of Dolled water is sufficient ,  
and when i t  is slow, drops ot formal in  may  be added up to a volume of 0.1-1 ml .  ~ s  a control ,  isolated sections 
are taken out oI the dish at  different  t imes ,  and placed on a glass slide for examina t ion  under the microscope.  
On the appearance  of a c lear  pa t te rn  ot nerve cel ls  (which takes p lace  quite quickly) ,  the reduct ion must be 
brought to an end without de lay  and the sections are transferred to cooled ,  boiled water.  Should the sections 
continue to darken,  g l ac i a l  ace t i c  acid is added to the water at the rate of 1 drop per 25 ml .  /~fter washing 

(for 1-2 hours) in ac id i f ied  water ,  the sections are rinsed in dis t i l led water and taken up through a lcohol  tot 
c lear ing  and mounting in balsam.  

II the sections have been kept  too long in the reducing formal in  solution,  so that they have acquired a 
dark Drown tone,  they may  be p l aced  in a 1% solution of ammonia  and al lowed to remain  there until  l ighter  
tones have been produced (but not for longer then I second), after wtdch  they are quickly washed in dis t i l led water 
and transterred to a lcohol .  

If impregnat ion  is unsuccessful on account  of an inadequate  lengm of stay oI the sections in the silver 
solutions, and they appear  pa le  yel low in tone with no c lea r  pat tern  of the nerve c e l l s ,  these sections may be 
p l aced  in dis t i l led  water for a few minutes  and then transferred to the lirst (10%) solution of si lver n i t ra te ,  direr 
which the procedure is repeated  as described above.  

When the sections are to be counterstained with ani l ine dyes,  gold impregnat ion is required as a pre l iminary  
step. The bath lor impregnat ion  with gold is prepared as follows. To 1 0 - 2 0 m l  of dis t i l led water is added 5-10 

drops oI 1% gold chlor ide ,  and at  the bot tom of the dish is added 2 - ~ g  of purified chalk;  this is stirred with a 
glass rod, the par t ic les  of cha lk  a l lowed to se t t le ,  and the purif ied gold chloride solution is then poured into a 
c l ean  dish. The sections are p l aced  in this dish after they have been washed tot a few seconds in dis t i l led water 
unt i l  they turn grey ,  and they are then quickly transferred to 3% hyposult l te  ( chemica l l y  pure) tot 5-10 minutes.  
After the sections have been thoroughly rinsed free from hyposulfi te they are counterstained with ani l ine  dyes,  
dehydrated  with a lcohol ,  c l ea red  and mounted in balsam.  It no chalk  Is used, the gold chlor ide causes severe 
deco lor iza t ion  of the sect lonst  so that the pa t te rn  of the neurottorils may  comple t e ly  disappear .  

Our modi f i ca t ion  of the Bielschowsky -Gros method is s impler  and more convenient .  It Is possible to stain 
a large number of sections (hundreds) s imul taneously ,  thereby resulting in considerable economy ot t ime and of 
expensive chemica l s .  Furthermore serial  t r ea tment  of the ma te r i a l  is possible,  tot a l l  the sections without 
except ion  are impregnated  to the same desired color -- from dark ye l low to dark brown; under these ci rcumstances 
the neurof ibr i l lar  apparatus of the nerve formations acquires a b lack tone.  
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SUMMARY 

The author suggests a simplified modification of the method of impregnation tor staining the periptteral 
nervous system and the nerve endings. The tecnique ot impregnation Is as follows., the specimen is washed in 
magnesium sulphate solution for 5 to 40 minutesl it Is fixed and kept in 15% neutral formaltnl then it is washed 
and sections are prepared; next the sectiom are impregnated oy 10~ and are transferred into 20~o acid 
formalin and then into distilled water (second) and are thourouglaly dried t~tween pieces ot filter paper (Import- 
ant), then it is passed into 10%AgNO s where it is kept for 5-10 minutes; m~tallie silver is reduced (under 
microscopic control) in cups with boiled and cooled water with an addition of 1 to 5 or more drops of 90% aeia 
/ormalin (a test is to be made)! then it IS rimed in distilled water and dehydrated in alcohol ot increasing 
concentration after which the sections are embedded in the fir tree oalsam. Sections may De stained with gold 
(before dehydration in alcohols). 1% gold chloride should De mixed with pure calcium chloride (z~.l) and 1-4 
drops of this solution per cup ot distilled water should be taken for gold impregnation of the preparatton~ then it 
may be additionally stained by 5% hyposulphlte (not necessarily). 
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