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INTRODUCTION

Koi are ornamental domesticated varieties
of the common carp (Cyprinus carpio) that are
kept for decorative purposes in an outdoor Koi
pond or water gardens. They are also called
Japanese carp which are still popular as a sym-
bol of love and friendship. A variety of color
and its pattern have been developed; common
colors include white, black, red, yellow, blue,
and cream. The most popular category of Koi
is the Gosanke, which is made up of the Kohaku,
Taisho Sanshoku, and Showa Sanshoku variet-

ies. Koi are cold-water fish, but benefit from
being kept in the 15oC-25oC (59-77oF) range
and do not react well to long cold winter tem-
peratures, their immune system turns off below
10oC. Koi ponds usually have a meter depth or
more in areas of the world that become warm
during the summer, whereas in areas that have
harsher winters, ponds generally have a mini-
mum of 1.5 meters (4½ feet).

 Fish, like mammals, are frequently affected
by neoplastic proliferations. Those neoplasms
are classified according to mammalian tumour
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ABSTRACT

A case study of tumour in Koi Carp (Cyprinus carpio) was observed in rearing periode.
This tumour occurs solitary, large, pale red, fleshy masses under the lips and dental
plates on the outside, and by reason of its size, may prevent closure the mouth.
Moreover, this tumour goes through into the inside of the mouth. At necropsy, there
were two soft, firm, small mass at inside of the mouth and the bigger mass at outside
the mouth. Samples of this tumour were fixed in 10% formalin were used for histology
analysis. The clinical course of the tumour is one of relatively slow but progressive
growth. The proliferative stage of the neoplastic process is preceded and
accompanied by a striking vascular reaction. Intensed hyperemia invariably occurs
in that region of the mucosal surface which later becomes the site of neoplastic
proliferation. Neoplastic cells lied around lamina propria and submucosal. These
cells were joined together to make vacuolization and the other cells become
pleiomorphism with hyperchromatic nucleus and N/C ratio cells are 1:1. In some
area, there were many empty holes, around the holes there were debris cells,
inflammation cells, and erythrocytes.
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classifications. The neoplasms of the gills are
very rare, and few published cases include
papillomas, squamous cell carcinomas, fibro-
mas, chondromas, and branchioblastomas.The
term branchioblastoma refers to a neoplastic
proliferation of primitive, blast-like branchial
cells with the capacity to differentiate into
epithelial and mesenchymal cells. Based on its
macroscopic and histologic growth character-
istics, this tumour is considered benign. Its lo-
cally expansive growth.

Tumour formation is normally associated
with an increased in mitotic rate and less de-
gree of differentiation of the constituent cells.
While still part of the body, depending on its
blood supply and supporting stroma of con-
nective tissue, the cells appear unresponsive
to the normal controls of proliferation for the
cell of their type. Tumours can arise from virtu-
ally any tissue of the body. Only the adult neu-
ron, which is incapable of division, appears to
be refractory.

The aetiology of tumours is generally com-
plex and many of the factors which contribute
to tumour initiation and growth remain
unknown. Evidence supports of a multiplicity
causes in mammalian tumours differ in this re-
spect. Known and suspected factors contrib-
uting to tumours formation in fish include vi-
ruses, chemical or biological toxins, physical
agents, hormones, and the age, sex, genetic
predisposition and immunological competence
of the host. A genetic link may be closely as-
sociated with geographical location, which in
turn may facilitate transmission of an infectious
agent or aid the effects of carcinogenic chemi-
cal.

Epizootic of external neoplasms, such as
skin and lip papillomas, has been observed in
fish from the Great Lakes (Harshbarger & Clark,
1990). Lip and body papillomas are the most
common forms of neoplasia observed in white
sucker, Catostomus commersoni, from the
Great Lakes basin (Smith & Zajdlik, 1987)

Although there is some evidence that high
prevalences of external tumours in benthic
fish are linked to exposure to chemical con-
taminants (Bowser et al., 1991; Premdas et al.,
1995), external tumours are also found on fish
from relatively uncontaminated regions (Ro-
berts & Bullock, 1979).

METHODOLOGY

This is a case study, which is not based
on sampling. The discussion is based on the
maintenance in the initial conditions, clini-
cal symptoms, possible causes, type of tu-
mour and how to prevent it. Due to therapy
is very difficult and unprofitable because fish
will die.

Fish Rearing

Koi fishes were reared in backyard pond
and feed with worms (Lumbricus terrestris) and
commercial pellet in the morning and afternoon
at 8 a.m. and 4 p.m. Koi fish hatchery activities
was conducted at the Ornamental Fish Culture
Research Institute, Depok by using four types
of ponds which are broodstock pond, spawn-
ing pond, then nursery pond, and rearing pond.

The incidence of tumours in Koi fish are
found in the rearing ponds at the time fish were
moved to other places (pool display). There
was only one occurrence of the tumour in 400
fishes of 4-month-old Koi fish with a body length
of 17-21 cm. Fish that exposed to a tumour in
the mouth is directly taken and separated by
other healthy fish. Clinically the fish become
slow and would not eat.

There are two mass inoculation of the
tumours in the fish, which is outside and in-
side of the mouth attached. The tumour size
on the outside of the fish’s mouth is bigger
than that inside of the mouth fish. Subse-
quently performed minor surgery was done to
remove tumour mass from the mouth of the
fish. As a result of  bleeding from the tumour
and postoperative activity can not be stopped
so that the resulting weakened condition of
the fish and finally a few moments later the
fish died.

Tumour mass was successfully removed
subsequently prepared for histology test net-
work.

Clinical Signs

Top Swimming. It is distinguished from
swimming at the top to interact with the owner
or to feed. This is particularly abnormal if the
fish is breathing at the top or trying to gulp air
(also called piping), or are hanging around a
water fall as the source of oxygen. This can
happen to one or several fish, and is particu-
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larly significant when the entire school or
group of fish are at the top (especially in the
early morning hours just prior to dawn), or are
staying near an air stone or aerator.

Swimming on one side, upside down, or
unable to go to the bottom or top without a
struggle. Koi are normally able to move up and
down effortlessly in the water column, so that
a fish which has difficulty doing this is not
behaving normally. Suspect of gas bladder
problems can be many causes, three correc-
tions of swim bladder problems are rarely pos-
sible. Even if the cause can be identified and
eliminated, the gas bladder can form scars, and
scars in the gas bladder will not resolve. Bal-
ance, neurological dysfunctions, vitamin defi-
ciency, and injury can also cause abnormal
swimming.

There were masses found under the lips
and dental plates on the outside, and another
masses goes through into the inside of the
mouth. The colour of the tumour was gener-
ally white-reddish in the outside and inside the
mouth even the consistencies of the tumour
were compact and their surfaces were gener-
ally smooth.

Water Quality Management

Water used to mantain the parent directly
derived from irrigation without any treatment
in advance. quality management are also dis-
cussed here, only to show that water quality
does not play a role in the formation of tumours
in the case of Koi fish. Water used to maintain
the parent directly derived from irrigation with-
out any treatment in advance. Irrigation water
is also used for farming and livestock. Condi-
tions in the pond water, especially water depth
and smoothness of the inlet and outlet chan-
nels are controlled at feeding time in the morn-
ing and afternoon. During the dry season, in
the morning the inlet was closed and opened
in the afternoon to keep the oxygen supply. It
is done in accordance with the conditions
overgrown pond that many aquatic plants, so
at that night, the competition between fish of
oxygen occurs with the water plant that grows
in ponds and waterways, which was opened is
expected to help supply the oxygen in the
ponds. While the supply of oxygen during the
day fulfilled from the water plant photosynthe-
sis and diffusion of oxygen from the air.

When moss (algae filament) and water plant
in the pond began to cover the surface, then

do the cleaning algae and aquatic plants so
that is  not as to block the light, oxygen diffu-
sion,  and reduce competition. This cleaning
is done by lifting the moss and water plants to
the embankment.

Histological Examination

Koi showed clinical sign of tumour infec-
tion was necropted. The samples for histo-
pathological examination were prepared from
tumour mass outside and inside mouth then
preserved in 10% Neutral Buffer Formalin (NBF).
Histopatological processing followed to Gurr
Method (1956) there are consist of fixation,
cleaning, embedding, cutting, and staining
with hematoxylin and eosin. The tumours were
minimum fixation in 10% NBF not less from 24
h. The tumours were cutting into 3-5 mm and
1x1 cm thickness, later tumours were dehy-
drated using an ascending ethanol series,
cleared in xylene and infiltrated with paraffin.
The tumours were embedding in paraffin and
sectioned at 3-5 μm thickness. After dewaxing,
tissue section was stained with Hematoxyline
and Eosin (HE) for routine examination.
Futhermore, the preparation of tumour slide was
observed with microscope to know alteration
that was happened in 20x magnification.

RESULTS AND DISCUSSION

Tumours are classified (Tabel 1) on a histo-
pathological basis, according to the cell or tis-
sue of origin (this is known as the tumours his-
togenesis). In the more anaplastic tumours, the
cells are difficult to identify and this is compli-
cated further when a combination of tissues
occurs. Since the terminology used in classifi-
cation is based on the tumours in human be-
ing, the terms ‘benign’ and ‘malignant’ persist
to designate certain cell patterns. There is no
hard and fast line of demarcation to separate
the two types; it depends on the experience
of the individual pathologist.

On fish specimens affected tumour cases,
the history of the tumour is rarely known, it is
also important to note that determining whether
the tumour is malignant or vice versa.

Macroscopically, this tumour occur soli-
tary, large, pale red, fleshy masses under the
lips and dental plates on the outside, and by
reason of its size, may prevent closure the
mouth. Moreover, this tumour goes through
into the inside of the mouth. At necropsy, there
were two soft, firm masses, small mass at in-
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Tabel 1. Classification on of tumours*)

*  Modified from Mawdeslay-Thomas (1974)

Tissue Benign Malignant

Epithelial Papilloma Carcinoma
papillary  folder Epithelioma
squamous cell epidermoid carc inoma

basal cell
odontoma, adamantinoma

Adenoma Adenocarcinoma
gland-like
duct-like

Mesenchymal
Non-haemotopoietic Fibroma (fibrous connective tissue) Sarcoma (undifferentiated)

Leiornyoma (smooth musc le) Fibrosarcoma
Rhabdormyoma (striated muscle) Leiomyosarcoma

Lipoma (fat) Liposarcoma
Chondroma (cartilage) Chondrosarcoma

 Osteoma (bone) Osteosarcoma
Haematopoietic Lymphoma Malignant lymphoma

Lymphosarcoma
Neural (nerve cell) Neuroma

Neurolemmoma
Ganglioneuroma

Pigment Melanoma Malignant melanoma
Embryonal Teratoma

Nephroblastoma

Figure 1. Koi with tumours

a. Front view of tumour, b. Side view of tumour, c. Total length of
infected fish, d. Preparation for minor surgery
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side the mouth and the bigger mass at outside
the mouth (Figure 1).

The clinical cause of the tumour is one of
relatively slow but progressive growth. The
proliferative stage of the neoplastic process
is preceded and accompanied by a striking
vascular reaction. Intensed hyperemia invari-
ably occurs in that region of the mucosal sur-
face which later becomes the site of neoplas-
tic proliferation. Neoplastic cells lied around
lamina propria and submucosal. These cells
were joined together to make vacuolization
and the other cells become pleiomorphism with
hyperchromatic nucleus and N/C ratio cells
are 1:1. In some area, there were many empty
holes, around the holes there were debris
cells, inflammation cells and erythrocytes.

Based on these histo morphology charac-
teristics, tumour was diagnosed as
branchioblastoma. This neoplasm is rarely re-
ported in fish. Spontaneously occurring
branchioblastomas have been described in
rainbow trout (Oncorhynchus mykiss) and
brown trout (Salmo trutta) and one koi carp
(Wildgoose, 1992). In contrast, Bond, (1996) that
case described here had well-demarcated,
neoplastic masses originating from the man-
dibular arch, respectively. The pseudo branch
is a remnant of the mandibular arch. The tu-
mour could not be included in the classifica-
tion of tumours in Table 1, because not listed
in it. Classification of tumours in Table 1 is the
classification that occurs in humans. The clas-

Figure 2. Histopathological of tumour in Koi (H&E, 20x)

sification of tumours in fish is not yet exist. In
fish, neoplasms are frequently reported to be
chemically inducible. Branchioblastomas can
be experimentally induced by exposure to
carcinogens, such as N-methyl-N’-nitro-N-
nitrosoguanidine and nifurpirinol, in Medaka
(Oryzias latipes), sunshine bass (Morone
saxatilis x Morone chrysops), Japanese Medaka
(Oryzias latipes), Channel Catfish (Ictalurus
punctatus) and Platyfish cross-swordtail F1
hybrids (Xiphorus maculates cross helleri)
(Chen et al., 1996; Thiyagarajah et al., 2001).
Formaldehyde and malachite green are known
tumour inducers in mammals (Fernandez et al.,
1991; Srivastava et al., 2004).  There are, how-
ever, these chemicals are usually used in or-
namental fish.

The degree of differentiation of epithelial
cells in the tumour varies, some being rela-
tively normal and others greatly enlarged, with
poorly stained or vacuolated cytoplasm, large,
occasionally multiple nuclei, and prominent
nucleoli. Mucous cells may be reduced in num-
ber or may be absent. There is a wide variation
in form from tumours with only slight hyper-
plasia of the epithelium and a broad-based
thickened dermis, to those which are truly
papillary, having long finger-like projections
of multiple layers of epithelial cells supported
by a stroma of connective tissue (Carlisle &
Roberts, 1977).

Recurrent exposure of formaldehyde and
malachite green are likely because they are

= Vacuolitation

=  Inflammation

= Vacuolated Cytoplasm

= Necrosis

= Degenerative

Notes:
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frequently used for prophylactic anti parasitic
and antifungal treatments. Breeding and selec-
tion criteria for koi carp are mainly based on
the external appearance, with less emphasis
on health conditions. Therefore, genetic pre-
dispositions for the development of certain
tumours are possible.

Water Quality Analysis

Water temperature during the dry season
ranges between 19oC-28oC (Tabel 2). Fluctua-
tions occur because of the hot afternoon air
temperatures, while at night the temperature
decreases.

CONCLUSION

Tumour was diagnosed branchioblastoma
nevertheless neoplasm is rarely reported in
fish. If local invasion of tissues and metastases,
as opposed to multiplicity of foci, are carefully
noted and detailed gross and histopathologi-
cal descriptions are recorded, a basis for fur-
ther study and comparison is established with-
out requiring the use of tumour nomenclature
which can be confusing in the case of fish
neoplasms.
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