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Abstract
In contrast to the detection of spores of Nucleospora salmonis in fresh tissue material of Salmo salar
by Gram staining, it was not possible to stain these spores in the same material when it has been
kept frozen and then defrosted at 40C over several hours. The spores could only be made visible
by incubation of the imprints of the defrosted and then sectioned kidney and spleen material in
calcofluor and by a double staining employing Gram staining with subsequent incubation in
Calcofluor.

Nucleospora salmonis was first described as an
intranuclear microsporidia spore in haemob-
last cells of salmonids, but was described
shortly thereafter as Enterocytozoon salmonis

(Elston et al., 1987; Chilmonczyk et al., 1991).
Later, it was also found in other fish species
(Wittner and Weiss, 1999). Wongtavatchai et

al. (1995) demonstrated that infection with this
pathogen causes immune dysfunction which
increases the susceptibility of  infected
salmonids to other pathogens. For the dem-
onstration of the spores in farmed Atlantic
salmon imprints of kidney and spleen only
Gram staining was used. But when this fish
material was kept frozen (-2O O C) and then
defrosted the spores were no longer detect-
able by this staining. Therefore, we have
looked to substitute Gram staining with other
staining method which can be applied to pre-
viously frozen material.

Farmed Atlantic salmon in Chile, complete
with with kidney and spleen, were kept fro-
zen (-2O 0C) and stored for nearly one year.

This material was transfered to a refrigerator
(+4 OC) and stored until the fish was defrosted.
Kidney and spleen were taken out, cut into
small pieces and imprints were made on
slides, air-dried and fixed in methanol for 5
minutes. Staining test: The fluorescent bright-
ener 28 (Calcofluor White M2R; Sigma,
Deisenhofen, Germany) was dissolved in dis-
tilled water to a 1% solution (Vavra and
Chalupsky, 1982). The slides were flooded for
10 minutes with this solution, rinsed in water
and air-dried. For Gram staining, the slides
were incubated in Gram crystal violet solu-
tion (Merck, Chile) for 1 min., rinsed in wa-
ter, then flooded with Gram´s iodine solution
for 1 min. and rinsed in water. The slides were
then decolourised with acetone (Merck, Chile)
for 5 to 10 sec and rinsed in water, samples
were then counterstained with Gram´s
Safranin solution (Merck, Chile) for 1 min.,
rinsed in water and air-dried (standard Gram
stain). For the Gram-Calcofluor combination
staining the slides were first stained by Gram
staining, air-dried and subsequently flooded
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with the Calcofluor solution as described
above. All slides were examined by ZEISS
Standard Junior 25 light microscope with
equipment for Calcofluor fluorescence
(365nm - 44O nm).

The spores of N.salmonis can be detected by
Gram staining in imprints prepared from
fresh kidney and spleen of Atlantic salmon

(Fig.1). It was not possible to detect these
spores by Gram staining in fish material
which has been kept frozen (Fig.2). Spores of
N. salmonis in kidneys of Atlantic salmon (de-
frosted) can not be visulaised under standard
light microscopy using the Gram - Calcofluor
combination staining (Fig.3). However, In the
same material (Fig.4) these spores can be de-
tected under UV Calcofluor fluorescence.

Figure 1. Gram staining of imprint of fresh kidney material from Atlantic salmon with spores (arrow ) of
Nucleospora salmonis (light microscope, oil immersion, x 1000). Figure 2. Gram staining of imprint of defrosted
kidney material from Atlantic salmon. No spores are visible (light microscope, oil immersion, x 1000). Figure
3. Gram-Calcofluor combination staining of imprint of defrosted kidney material from Atlantic salmon. No
spores are visible (light microscope, oil immersion, x 1000). Figure 4. As figure 3, but viewed using
fluorescence. The spores can be detected by the UV Calcofluor fluorescence (arrow)(x 1000). (Bar = 2.5µm;
identical for all pictures)
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These results demonstrate that the spores of
N.salmonis in imprints of fresh kidney and
spleen material from farmed salmon can be
detected by Gram staining but that this is not
the case when this material has been frozen.
One of the reasons could be that under the
freezing and defrosting conditions kidney and
spleen cells will be destroyed, and enzymes
become free and destroy such structures
which are responsible for the Gram effect. For
all microsporidian spores it is characteristic
that the endospore contains chitin which re-
acts with Calcofluor and therefore it was not
surprising that the spores also in the defrosted
material could be made visible by the incu-
bation in this staining solution.
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