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Several silver-based procedures have been developed to in- 
tensdy the peroxidase-catalyzed diaminobenzidine polymer 
used as a marker in immunohistochemistry. Many of these 
methods use acutely unstable reagents or reagents that are 
not amenable to batch promsing. We describe a new proce- 
dure with an initial treatment in dilute ammoniacal silver, 
followed by a differentiation step to remove background 
staining and a final toning in 0.2% gold chloride. The pro- 

Introduction 
Immunohistochemical analysis of neural tissue provides the potential 
to reveal much of the detailed cytological structures of neurons and 
glial cells in studies both of normal neuroglial cytology and of 
changes induced by aging, toxicologic insults, or degenerative dis- 
ease. Such structural details are not available by methods based 
on in situ hybridization studies of nucleic acid expression. 

To increase the sensitivity of the immunocytochemical process, 
several approaches have been developed to enhance the signal 
provided by the peroxidase-diaminobenzidine (DAB) reaction. 
These include intensification of the DAB polymer with osmium 
(I), with ferric ferrocyanide (2,3), or with heavy metals, such as nickel 
or cobalt (4.5). Silver intensification procedures are more compli- 
cated, but they provide very high sensitivity in enhancing the DAB 
signal (6-10). We describe a novel approach to silver intensifica- 
tion of the DAB signal, involving exposure to a dilute ammoniacal 
silver bath, brief differentiation in dilute sodium thiosulfate, and 
gold toning of the latent selective silver deposit on DAB. Prelimi- 
nary results have been presented in abstract form (11). 

Materials and Methods 
Immunohistochemical Procedure. The silver intensification technique 

presented here has been tested with similar results in immunohistochemi- 
cal studies using paraformaldehyde-perfused brains of rat and monkey and 
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cedure provides a jet-black intensification of the tan di- 
aminobenzidine product, is amenable to batch processing 
of free-floating sections and slide-mounted e o n s ,  and does 
not require acid-cleaned glassware. (JIiiStochem Cytochem 
44:71-74, 1996)  
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autopsy tissue from human brain immersion-fixed in buffered formalin 
for several weeks. For the present study, adult rats were deeply anesthesized 
and were perfused through the aorta with saline and freshly prepared 4% 
paraformaldehyde in neutral 0.1 M phosphate buffer. After brief post- 
fmtion, the brains were cryoprotected overnight in 20% glyceroll2% DMSO 
(12) or were dehydrated through 50% and 100% ethanol (8-12 hr each) 
before overnight infiltration with polyethylene glycol (13) (PEG 80%. MW 
1450; PEG 20%, MW 1000) Sigma; St Louis, MO). Transverse sections were 
cut at 20-30 pm on a sledge microtome and were stored free-floating in 
PB before use. For immunostaining, sections were incubated overnight at 
4°C in rabbit polyclonal anti-calretinin antiserum (Chemicon; Temecula, 
CA) diluted 1:lOOO in 0.1 M PBS, 0.5% TritonX-100, and 3% normal goat 
serum. Blocks from human brain were embedded in paraffin, sectioned 
at 10 pm, and incubated overnight in monoclonal mouse anti-glial fibril- 
lary acidic protein (GFAP) antiserum 1:SOO (Dako; Carpinteria, CA). After 
washing in PBS, sections were incubated for 30 mincach with biotinylated 
goat anti-rabbit or horse anti-mouse antibody 1:200 and the ABC Elite 
streptavidin-biotin complex 1:50-1:200 (Vector Laboratories; Burlingame, 
CA). The immunoperoxidase reaction was carried out with DAB 50 mgllOO 
ml, H202 0.01% in 0.05 M PB for 5-10 min. Sections were photographed 
in matched sets with and without silver intensification, and photography 
was carried out with identical exposures and concurrent processing. 

Silver Intensification Procedure 

1. Floating sections or slide-mounted sections less than 10 pm thick are 
thoroughly washed to remove trace salts that would precipitate the am- 
moniacal silver solution. Wash three times for 10 min in high-purity 
H20. Warm sections in HzO in a 56-6O'C oven. 

2.  Ammoniacal silver nitrate solution 0.5% is prepared according to Bar- 
bosa and colleagues (14). Stock ammonium hydroxide (25-30%) is 
diluted 1:l with Hz0 to facilitate titration of the dilute silver solution. 
Add ammonium hydroxide drop by drop; the 0.5% silver nitrate solu- 
tion will become cloudy and then clear again. Heat to 56-6O'C. 

3. Incubate sections or slides for 10-12 min in ammoniacal silver in an 
oven at 56-60°C. 
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