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Abstract: Pathological and mycological studies were 
performed on a fungal disease in juvenile red sea bream 
(Pagrus major). Histopathologically, numerous, fre-
quently septate fungal hyphae were observed in the 
lesions of dermal and muscular layers with apparent 
granulomatous inflammation while the hyphae did not 
penetrate into the internal organs. Histopathological fea-
tures suggested that the organism should be classified 
as dematiaceous fungi. From the morphological charac-
teristics, the isolated fungi were identified as Scytalidium 
infestans.
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Imperfect fungal diseases have been reported in 
cultured marine fishes (Hatai 1989), and they have 
caused serious economical impact on marine fisheries 
in Japan. In red sea bream, Pagrus major, Fusarium 
oxysporum (Hatai et al. 1986) and Ochroconis humicola 
(Wada et al. 2004) have been reported as causative 
agents of mycotic diseases whereas the other kinds of 
fungal pathogens were expected to affect red sea bream. 
This is the first report of Scytaridium infestans infection 
in red sea bream in Japan.

A  total  of  five  fish  were  collected  from  Hyogo 
Prefectural  Fisheries  Station  on  September,  2000. 
The average in body weight of the fish examined was 
approximately 5.0 g. Ulcerative lesions were observed 
from head to dorsal part of the body surface of these 
fish.

The fish were whole fixed in 10% phosphate-buffered 
formalin solution, decalcified in EDTA with 10% formalin, 
and were processed for routine paraffin embedding. 
The serial sections were cut at 4 to 5μm and stained by 
hematoxylin and eosin (H&E), Gomori’s methenamine-
silver nitrate Grocott’s variation counter-stained with 

H&E (Grocott-H&E) and Giemsa (Grocott-Giemsa), 
perodic acid-Schiff (PAS) reaction and Schmorl method. 
The stained sections were examined under a light 
microscope.

Histopathologically, numerous, frequently septate 
fungal hyphae were observed in the lesions of dermal 
and muscular layers (Fig. 1). The hyphae did not 
penetrate into the visceral organs. Mycotic lesions of 
this case were consisted of eosinophilic, necrotic cores 
and the surrounding epithelioid cell layers (Fig. 2). In 
the most part of the lesions, these granulomas were not 
discrete, and forming a large mass of granulomatous 
tissue. The hyphae were mainly observed at necrotic 
cores while hyphae were often found in epithelioid cell 
layers and even out of the granulomas.

The hyphae were more easily recognized in Grocott-
H&E preparation, were stained pale brown with 
H&E and positively with PAS reaction and Schmorl 
method, which were approximately 2.0μm in width 
(n = 20). These characteristics suggested that the fungus 
belonged to imperfect fungi with melanin pigment, and 
therefore it should be classified as dematiaceous fungi 
(Hawkinsworth et al. 1995; Wada et al. 2004).

Fungal  isolation  was  performed  by  inoculating 
small  pieces  of  trunk muscles  removed from the 
ulcerative lesions on glucose-yeast extract-peptone-
sea water (PYGS) agar (Bian 1979). These agar plates 
inoculated with the muscular samples were incubated 
at 25℃. To inhibit bacterial growth, 500μg/ml each of 
ampicillin and streptomycin sulfate were added to the 
medium. Fungal colonies were subcultured on potate-
dextrose agar “Nissui” (PDA) to obtain pure cultures. 
The identification  was  made by  the  slide  culture 
method at 25℃. The slide cultures were examined for 
conidiogenesis with light microscope.

Colonies on PDA growing restrictedly, attaining 
a diameter of 14－16 mm within 14 days at 25℃, 
umbonate, velvety, raised at the center up to 3－4 mm 
high, composed of a tough basal felt and surface with 
conidia abundantly produced, dark mouse grey or dark 
green; exudate none; odor moldy; reverse olivaceious 
black or dark green.

Conidiogenenous cells undifferentiated, fragmenting 
and forming arthroconidia. Arthroconidia of one-type, 
formed in extended chains, hyaline to mid-brown, 
dry, simple, rather thick-walled, smooth or verrucose, 
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oblong, dolioform or broadly ellipsoidal, truncate at 
both ends, 0－1 septate, 4.0－30.0×2.0－4.5μm ( 0  
septate) or 7.0－23.0×4.0－5.0μm (1 septate), not 
easily detached. Chlamydospores were absent. Based 
on these morphological features, the isolated fungi were 
identified as Scytalidium infestans according to Iwatsu et 
al. (1990).

Although Scytalidium were reported as pathogens of 
human and cattle (Gendes and Evans 1970; Campbell 
and Mulder 1977; Dickinson et al. 1983; Udagawa et 
al. 1986), it has rarely been implicated in marine fish 

pathology. S. infestans was only reported as a causative 
agent of systemic mycosis in cultured striped jack, 
Pseudocaranx dentex (Iwatsu et al. 1990). In the present 
case, the fungal hyphae were obser ved massively 
but only from the dermal to muscular layers with 
granulomatous inflammation, while fungal lesions were 
found not only in the superficial layers but also in the 
internal organs of striped jack (Iwatsu et al. 1990). It was 
likely that the difference of the pathological features 
found in two fish species might be due to the diffrence of 
susceptibility to S. infestans.

The present study introduced S. infestans as a new 
mycotic pathogen of red sea bream, and other imperfect 
fungi, such as F. oxysporum (Hatai et al. 1986) and O. 
humicola (Wada et al. in press), were also reported as 
fungal pathogens. These findings may suggest that 
red sea bream is susceptable to fungal pathogens, and 
therefore.
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Fig. 1.  Histopathological  section  of  the  dorsal  part  of  the 
infected red sea bream, showing necrosis and granulomatous 
inflammation (arrowhead) with apparent penetration of fungal 
hyphae. Grocott-H&E. Bar = 500μm.

Fig. 2.  Numerous narrow, Grocott-positive hypnae were sur-
rounded by granulomatous inflammation. Grocott-H&E. Bar = 
50μm.
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