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in wild carp, Cyprinus carpio: optical, 
immunohistochemical and ultrastructural study
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Abstract

-

Introduction

(Schwann cell), a neural crest derivative 

cardiac neoplasms (McAllister and Fenoglio, 

(Andrew et al., 2012; Teredesai and Wöhrmann, 
2005). 

-

malignant schwannomas, and hyperpigmented 

-
bromatosis in humans has been described as 

(Riccardi, 1981).

-
mas in the heart in wild carp arising in the 
ventricleas studied with light microscopy, im-
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munohistochemical and electron microscopy.

Materials and methods

and 0.3 cm diameter; Figure 1) was observed. 

stained with haematoxylin and eosin. Histological 
sections were stained with immunohistochemi-

biotinperoxidase complex technique (Hsu, 1981). 

The endogenous peroxidase activity was blocked 

2O2 in 

were incubated in normal 1/100 serum (Vectastain 

bovine serum albumin (BSA) solution at room 

and S-100 protein antibody (Dako, Argentina) and 
the slides were incubated overnight at 41°C in a 
humid-chamber. The slides were then rinsed in 

-
aminobenzidine (DAB, Sigma- Aldrich) solution 

2O2. Counter-
-

lin. Images were obtained by photomicroscopy 
(Olympus BX51 with a digital camera Olympus 

-

acetone, immersed in propylene oxide and em-
bedded in Durcupan ACNI (Fluka Chemie A.G., 

LKH ultramicrotome and double stained with 
uranyl acetate and lead citrate. Examination 
was using a Jeol JEM-8T electron microscope 
(Jeol, Tokyo, Japan).

Figure 1.



Bull. Eur. Ass. Fish Pathol., 35(1) 2014, 3

Results
Microscopically, the neoplasms number 2, 3, 4 
and 5 (Figure 1) were composed predominantly 

a stroma containing collagen embedded in a 
myxoid substance (Figure 2). The specimen 

neoplasm were similar to the 2, 3, 4 and 5 in that 
they were variably cellular with collagenous 

densely packed tumour cells with pleomorphic 
hyperchromatic nuclei (Figure 3).

In all neoplasm immunohistochemical exami-
nation revealed that the neoplasm cells were 

-

-
brane investing some neoplasm cells and the 
immunohistochemical examination showed 
positive phenotypic expression with antibody to 

this neoplasm. Cytokeratin stains were negative.

variably shaped nuclei and abundant cytoplasm 
crowded with rough endoplasmic reticulum, 

Figure 2. The tumour number 2 (similar to 3, 4 and 

in myxoid stroma. The nuclei are hyperchromatic 
and varied in shape. Mitoses are not present. H&E-

Figure 3. The neoplasm number 1, neoplasm cells 
were embedded randomly in the myxoid stroma. 
In several areas neoplasm cells vary markedly 
in size. The nuclei are large hyperchromatic and 

acidophilic nuclei. Mitoses are not present. H&E-

Figure 4.
number 2 (similar to 3, 4 and 5). The neoplasm cells 
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osmiophilic dense material. These cells stood 
singly within the matrix, lacked a basement 
membrane, and had irregular cytoplasmic pro-

junctions between neoplasm cells were not iden-

was discontinuous or appeared to be separat-

rough endoplasmic reticulum, and large collec-

in whorled bundles. The nuclei were irregular 

large nucleoli. Neither myelinated nor nonmy-

This report provides histological, immuno-

a myxoid ground substance containing abun-
dant collagen and several thick- walled blood 
vessels. These are well-recognised histologic 

and Schmidt, 2014). Immunohistochemical ex-
amination showed positive phenotypic expres-
sion with S100 protein. Cytokeratin stains were 
negative (Omi, etal., 1994; Chijiwa, et al., 2004).

-

stand singly within the matrix. Some have ir-
regular cytoplasmic projections, but none had a 

in close apposition to one another through long 

-

-

similar in appearance; however, the Schwann 

basement membrane investing the cell (Weiss 
and Goldblum, 2014). Fibrous long-spacing 
collagen, reported by some investigators to be 

Figure 5.

S-100 protein. Anti- S-100 protein staining. 
Thickened pericardium (P), heart chamber (HC) 
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Figure 6.
ultrastructurally. Both cell types are embedded in abundant myxoid stroma containing collagen (C) and 

shaped nuclei (N). The nuclear chromatin is peripherally aggregated, and the nucleolus is not conspicuous. 

Figure 7.



with numerous cells with irregular and hyper-

-
bromas are rarely malignant, however in horses, 

but the malignant variant have occasionally 
been reported in other sites, namely the heart, 
oral cavity and intestine (Quinn, et al., 2005).

plexus, which penetrates the myocardium or 
pericardial nerves. However, some authors 

In this case viral particles not have been detected 
in neoplasm cells.

changes, the ultrastructural characteristics and 
immunohistochemical examination. Neoplasm 

cells showed positive phenotypic expression 
with antibody S-100 protein and cytokeratin 
stain was negative.
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