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A Selective Silver Staining Method for Identification
of Pneumocystis carinii in Histologic Sections
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Many methods have been developed for
the purpose of staining Pnreumocystis carinii
in paraffin sections, including Grocott-Gomori
methenamine-silver nitrate (Gomori 1946 ;
Grocott 1955), modified Grocott’s methena-
mine-silver nitrate (Smith and Hughes 1972),
toluidine blue O(Chalvardjian and Grawe 1963),
cresyl echt violet (Bowling et al., 1973), and
ammoniacal silver nitrate (Senba 1983, 1984).
Among these staining techniques, the most
popular is the methenamine-silver nitrate me-
thod, which can stain fungi easily but is difh-
cult to stain Pneumocystis carinii constantly
and to obtain stable results. It was found that
more stable and satisfactory results could be
obtained by the ammoniacal silver nitrate
method previously reported by the author
(Senba 1983, 1984). The present paper fur-
ther describes a modified method which is
simpler and more specific than the author’s
previous one; the improved method stains
Pneumocystis carinii selectively without sta-
ining reticulum fibers. In the improved pro-
cedure, periodic acid is used as the oxidizing
reagent instead of potassium permanganate
and ten steps are omitted from previous proc-
edures (Senba 1983, 1984).

The lung specimens from autopsy cases of
Pneumocystis carinii infection were used.
The materials were fixed in formalin and
embedded in paraffin. The steps involved in
the modified silver staining technique are as
follows: (1) Deparaffinize and hydrate to
distilled water. (2) Treat with 0.5 % perio-

Department of Pathology, Institute for Tropical
Medicine, Nagasaki University, Nagasaki 852,
Japan.

(95)

Pneumocystis carinii, staining method

dic acid solution for 20 min. (3) Wash
distilled water. (4) Treat with ammoniacal
silver nitrate solution and keep in at 60°C water
bath for 30 min. Ammoniacal silver nitrate
To 20ml of 10 % silver nitrate
solution add 0.4 g sodium hydroxide, and add
dropwise 28 % ammonium hydroxide, until

in

solution :

only a few granules of the resulting precipi-
tate remain on the bottom of the cylinder.
And add distilled water to make 100 ml.
Dilute 1 part ammoniacal silver nitrate solu-
tion with 4 parts distilled water for use. St-
ore in the refrigerator and use as needed.
(5) Wash in distilled water. (6) Treat with
0.5 % gold chloride solution for 3 min. (7)
Wash in running water. (8) Treat with 10 %
sodium thiosulfate solution for 5min. (9)
(10) Treat with
Nuclear

Wash in running water.
nuclear fast red solution for 5 min.
fast red solution: Dissolve 0.1 g nuclear fast
red in 100ml of 5% solution of aluminum
sulfate with aid of heat. Cool, filter, and
add grain of thymol as a preservative. (11)
Wash in running water. (12) Dehydrate,
clear and mount.

Pneumocystis carinii and fungi are stained
black (Figs. 1 and 2). Nuclei are stained
red. In the modified ammoniacal silver met-
hod, reticulum fibers and nuclei of host cells
are not stained with the silver particles. Pn-
eumocystis carinii are stained with ammoni-
acal silver nitrate solution at 60 °C for 30
The exfo-
liation of sections from the slide glass due
to diffuse bleeding, can be prevented by the
use of 2% ferric ammonium sulfate solution

min, but not at room temperature.

for 2min after 3 of this procedure and was-
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could be prevented by the addition of sodium
thiosulfate, which accelerates the formation
of stable AgS:073, Ag (S:0s)*", and Ag (S
O3)s°".
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(AgONC) in the solution. Such explosion

Fig. 2 Highter magnification of figure 1. Origi-
nal magnification X 400.

reticulum fibers are stained black. The amm-
oniacal silver nitrate solution has been used
for the routine staining of reticulum fibers.
The used ammoniacal silver nitrate solu- 8)
tion has a risk of explosion due to the
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