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Abstract
A disease outbreak with 15 percent mortality was reported in a perch farm located in the Hsinchu 
County, Taiwan. The moribund fish showed signs of lethargy and frequent surfacing behaviour 
before death. Post-mortem examination revealed petechial haemorrhages at the base of abdominal 
girdle. The head kidney and liver were swollen and distorted due to infiltration of transparent, 
whitish, irregular semi-solid material. The epicardium was thickened and rough. The microscopic 
lesions included deposition of variable-sized nests of adipose tissue in the head kidney and liver, 
necrotic adipose tissue in the kidney, and inflammation with adipocyte infiltration at the epicardium 
of the bulbous arteriosus. Streptococcus iniae was isolated from the moribund fish and its identity 
was confirmed by the biochemical properties and the nucleotide sequence of the 16S rRNA gene. 
Based on these findings, a disease of lipidosis, steatitis and streptococcosis was suggested. This is 
the first report of lipoidosis, steatitis, and streptococcosis in mariculture of silver perch in Taiwan.

Introduction
Silver perch, Bidyanus bidyanus, was introduced 
into Taiwan in the 1990s. The fish is one of the 
popular cultured species in commercial op-
eration because of its tasty flesh and absence 
of intramuscular bones (Liu and Liao, 1999). 
Furthermore, diseases associated with dietary 
problems have not been reported in the domes-
tic culture of silver perch, even though studies 
of dietary effects on growth performance have 
been documented by Yang et al. (2009). To date, 
hepatic lipoidosis, lipoid liver disease or fa�y 
degeneration of the liver, has been described 
mainly in rainbow trout, Oncorhynchtis mykiss 
(Ghi�ino, 1961; Roberts and Richards, 1978; 

Roberts, 1989; Ferguson, 2006). It also has 
been reported in the common dab, Limanda 
limanda (Begg et al., 2000), African stonefish, 
Synanceja verrucosa (Penrith et al., 1994), sap-
phire damselfish, Pomacentrus pavo (Weisman 
and Miller, 2006), and flag cichlid, Cichlasoma 
festivum (Cooper, 1972). 

Steatitis is characterized by inflammation of 
fat tissue caused by lipid peroxidation, and 
is commonly found in domestic cats fed diets 
high in fish oils and low vitamin E (Niza et 
al., 2003). In fish, steatitis has been reported 
in Atlantic salmon, Salmo salar (Roberts and 
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Richards, 1978), bluefin tuna, Thunnus thynnus 
(Roberts and Agius, 2008), Sunapee trout, 
Salvelinus alpinus oquassa, striped jack, Caranx 
vinctus, guppies, Poecilia reticulata, and rainbow 
trout, O. mykiss (Roberts and Richards, 1978; 
Helder, 1979; Wada et al., 1991), tilapia, Oreo-
chromis niloticus (Soliman et al., 1983), sturgeon, 
Acipenser transmontanus (Guarda et al., 1997), 
channel catfish, Ictalurus punctatus (Goodwin, 
2006) and wild common dab, L. limanda (Begg 
et al., 2000).

Streptococcosis is a major problem in freshwater 
and saltwater cultured fish species worldwide. 
Streptococcus and Enterococcus spp. are com-
monly associated with mortality (Nieto et al., 
1995). Although Streptococcus iniae infection of 
silver perch has caused significant losses in a 
few outbreaks, the disease is rarely reported 
(Read et al., 2010). In this study, we report the 
first incidence of lipidosis, steatitis, and strep-
tococcosis in silver perch in Taiwan. 

Material and methods
Clinical history
The owner purchased 2000 fish from a farm in 
south Taiwan and stocked the fish into the salt-
water pond in his theme park. Seven days a�er 
purchase, the moribund fish began to exhibit 
signs of lethargy and frequent surfacing. Three 
days later, on average 5 fish died per day a�er 
the initial outbreak at, resulting in apporxi-
mately 15-percent (300/2000) cumulative mor-
tality. Moribund fish (500 g mean weight, were 
transferred live to the Livestock Disease Control 
Centre, Hsinchu County for diagnosis.

Bacterial Cultures
Samples collected from the liver, spleen and 
kidney of the 3 moribund fish were plated onto 

tryptic soy agar (TSA). The plates were incu-
bated at 25°C for 48 hours. The morphology of 
the colonies on the plates was observed. Three 
bacterial isolates were examined by Gram stain-
ing, and further characterized by a biochemical 
assay performed with API20Strep test strips 
(bioMerieux, Marcy l’Etoile, France). 
 
Polymerase chain reaction (PCR) 
Chromosomal DNA was prepared by following 
the method described by Lawson et al. (1989). 
The universal primer sets used for amplification 
contained pA: 5’ AGA GTT TGA TCC TGG CTC 
AG 3’ and pH: 5’ AAG GAG GTG ATC CAG 
CCG CA 3’ (Domeénech et al., 1996). A 50 uL 
reaction mixture was prepared with 10 μL of 10x 
buffer, 0.1 mM of deoxyribonucleotide mixture, 
0.4 μM of each primer, 100 ng of purified DNA, 
and sterile distilled water to bring up to the final 
volume. The mixture was denatured at 94°C for 
3 min before addition of 1 U of Taq polymerase 
(Promega). The amplification profile consisted 
of 32 cycles of denaturation at 94°C for 3 min, 
annealing at 55°C for 1 min, and extension at 
72°C for 1 min, followed by elongation at 72°C 
for 7 min. The PCR-amplified samples were sub-
jected to electrophoresis (40min, 100V) in a 1.2% 
agarose gel with 1X TAE buffer (40 mM Tris-
acetate, 1 mM EDTA [pH8.0]). A 100-bp DNA 
ladder was included on each gel as a molecular 
weight standard. Gels were stained with ethid-
ium bromide (Sigma), and photographed under 
UV-light transillumination. Direct sequencing 
of 16S rRNA genes was carried out by using the 
ABI PRISM 377-96 Sequencer (Perkin-Elmer).

Histopathology
Tissues were fixed in 10% neutral formalin 
fixative and processed for routine histological 
examination. Tissue blocks were cut 5 um thick, 
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stained with hematoxylin and eosin, Mallory 
Trichromic stain, Periodic acid-Schiff (PAS) and 
Ziehl-Nielsen stain, and were observed using 
a light microscope.

Result and Discussion
An a�empt to isolate micro-organisms from 
the morbid fish was conducted with samples 
collected from the liver, kidney and heart of 
the fish. On the overnight TSA so� agar plates, 
uniform pale-colour colonies of round shape 
with diameter of 1-2 mm were observed. By 
staining, the bacteria isolated from heart and 
liver were shown Gram-positive. Subsequent 
biochemical analysis of the isolates revealed 
an API20Strep profile of 4563117, indicating 
the bacteria is S. dysgalactiae subsp. equisimilis. 
Finally, PCR (Figure 1) and nucleotide sequenc-
ing were carried out to characterize the 16S 
rRNA gene of the isolated bacteria. The PCR 
product was identified as the 16S rRNA gene 
of S. iniae by conducting a BLAST search in the 
GenBank. Similar results of API20Strep test and 
PCR study has reported by Koh et al. (2004).

Post mortem examination of moribund fish 
revealed petechial haemorrhages at the base of 
abdominal girdle. The contour of head kidney 
was swollen and distorted as a result of the in-
filtration of whitish transparent semi-solid ma-
terial from the outer surface into parenchyma. 
More severe lesions were noted in the liver. The 
liver was covered with transparent, whitish ir-
regular masses that have led to abnormal and 
swollen appearance (Figure 2). The surface of 
the myocardium was rough and thickened. 

The microscopic lesions revealed variable size 
of nests of adipose tissue deposited beneath the 
parenchyma of head kidney (Figure 3). In some 
areas beneath the parenchyma of head kidney, 
necrotic adipose tissue was accompanied by 
granulocytes, macrophages, and the lesion was 
surrounded by fine connective tissues (Figure 
4). The tissues were stained negatively by PAS 
and Acid Fast. The adipose tissue covering the 
head kidney exhibited focal to local lesions of 
extensive necrosis accompanied by infiltration 
of granulocytes and macrophages (Figure 5). In 
the liver, appearance of diffuse vacuoles in the 
hepatocytes and random infiltration of nests of 
adipocytes in the parenchyma were observed. 
In some areas, the compression from adipose 
tissues on the neighbouring hepatocytes led 
to proliferation of fine connective tissues. In 
the heart, infiltrations of macrophages, small 
amount of granulocytes and proliferative fi-
brotic tissues were observed and confined to 
the epicardium of the bulbus arteriosus.

Based on the histological lesions and the isola-
tion of S. iniae, diseases of lipidosis, steatitis 
and streptococcosis were suggested. Of note, 
the heart lesions described in this case were 
similar to the streptococcosis reported in tilapia 

Figure 1. S, sample; C, negative control; M: marker. 
The expected fragment size is 1484 bp.
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Figure 2. The liver was infiltrated with transparent, whitish irregular masses that have led to swelling and 
loss of normal appearance of liver.

Figure 3. Adipocyte-formed nests surrounded by thin fibrotic tissue were noted in the parenchyma of head 
kidney. (H&E) Bar= 200 μm.
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Figure 4. In some areas beneath the parenchyma of head kidney, necrotic adipose tissues accompanied by 
granulocytes and macrophages were evident. The areas were surrounded by fine connective tissues. (H&E) 
Bar= 200 μm.

Figure 5. Focal to local extensive necrosis accompanied by infiltration of granulocytes and macrophages was 
noted in the adipose tissue covering the head kidney. (H&E) Bar= 200 μm.
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and rainbow trout (Chang et al., 2002). To our 
knowledge, this is the first report of streptococ-
cosis in silver perch in Taiwan.

The trigger of lipidosis in the current case is 
unknown. Diets could be a primary cause. Ste-
atitis associated with rancid feeds or vitamin E 
levels has been suggested in animals (Niza et 
al., 2003; Smith, 1979). It has also been shown 
that the level of dietary fermented soybean 
meal (FSB) could affect the lipid metabolism 
and deposition in the silver perch. Nonetheless, 
despite high level of dietary FSB could lead to 
lower intraperitoneal fat ratio and visceros-
omatic index, diets containing FSB up to 24% 
does not have an adverse effect on the growth 
of silver perch (Yang et al., 2009). Unfortunately, 
the feeds in this case were no longer available 
to be used for testing of the vitamin E content 
or lipid quality.
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