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Abstract
In the histological study, mature spores of Myxobolus sp. 2 were found at the tip
of the gill filament of Cyprinus carpio. Two types of plasmodia were found and were
rounded in shape. Small plasmodia (mean: L = 36.8 x W = 36.5 µm) were observed
between gill lamellae. Large plasmodia (mean: L = 150.4 x W = 106.0 µm) were also
found in the distal, middle and basal region of the gill filament. Plasmodia were found
along the length of the gill filament. Some plasmodia were also found in the gill lamellae.
Dilation of blood vessels in the gill filament and infiltrated cells were found as
histopathological changes. With the evidence of histological changes, myxosporean
parasites may cause a disturbance in the respiratory process of the infected common carp.
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Introduction
Aquaculture plays an important role in Myanmar economy. It is
known that 25 % of total fish production was produced by freshwater
fisheries. Fourteen species of freshwater fish are known to cultivate
extensively throughout the country. Among these species, Cyprinus carpio
also is of economic importance in Myanmar. On the other hand, parasites
and diseases are one of the major problems in fish especially cultured in
restricted body of water since pathogens can easily spread among the fish
confined to the limited one(Hla Win, 2004).
Among the parasites of fish, myxosporea is a large group of
parasites causing serious damage to the aquaculture industry. There are
approximately 1350 species of myxosporean distributed in 52 genera, most
of which parasitize freshwater fish (Kent et al., 2001). Economically
important diseases caused by myxosporean parasites were swim bladder
inflammation (SBI), proliferative kidney disease (PKD), whirling disease
(WD) and proliferative gill disease (PGD). It is also recorded that
Myxobolus longisporus infected the gill of Cyprinus carpio in some
Chinese lakes and the cyst-like plasmodia are localized in the secondary
lamellae (Dykova et al., 2003). Similarly, the infection of Myxobolus sp. in
the gills of the common carp was reported by Yokoyama et al. (1997a) and
two types of Myxobolus cysts were recognized. One was a harmless small
Lecturer, Dr.Sein Sein Myint., Department of Zoology, University of Mandalay

2

Universities Research Journal (2012) Vol.-5

cyst. Moreover, infection of Myxobolus artus in the skeletal muscle of carp,
Cyprinus carpio was also reported (Ogawa et al., 1992).
Molnar (2002) proposed six types of plasmodia according to the site
of manifestation of the plasmodia. The most common types of plasmodia
were interlamellar type, intralamellar type, filamental vascular type,
filamental epithelial type, filamental intrachondreal type and basifilamental
type.
Based on the above references it can be clearly seen that
myxosporean parasites infect both fresh and marine fishes, under cultivation
in the ponds as well as in the wild. Thus, it became important to study the
biology of the causative agent of the disease and to find the ways to control
the spread of pathogen. In the present work, the common carp Cyprinus
carpio, was chosen for the histologically investigation of the parasites
infection.
The objectives of the present study are:
1)

to confirm the location of parasite in gill of fish host

2)

to study the histological changes induced by myxosporean infection
in the gill of fish host.
Materials and Methods

Fish were collected from Thayetkone fish farm. Gills were cut from
each specimen and were examined for the incidence of myxosporean
parasite infection using wet mount method under the light microscope. For
histological studies, the gill of 14 infected specimens were examined. The
infected gills were fixed in 10% formalin, and processed routine
histological procedures, sectioned at 3 µ and stained in haematoxylin and
eosin. Similarly, gill from the 7 uninfected fish were also processed for
control slides. Then, the histological slides were studied under Olympus
light microscope and photomicrographs were taken with DP 12 digital
camera. According to the size of plasmodia, small plasmodia were
determined as the size of length and width, < 100.0 µm, and those of large
plasmodia were > 100.0 µm, respectively. Two slides with 4 to 5 section for
each infected fish.
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Results
The infection caused clubbing of gill lamellar, pushing aside the
neighbouring gill lamellae (Fig.4). Fusion of gill lamellae resulted from
proliferative inflammatory cell infiltrations (Fig.2) and epithelial
hyperplasia (Fig.3). The histological change most commonly observed was
dilation of blood vessel in all (100 %), followed by hyperplasia (92.8 %),
epithelial cells separation (64.2 %), damage of blood vessel (64.2 %),
inflammation cell infiltration (64.2 %) and lamellae shortened (57.1 %).
The moderately changes observed were 42.8 % for lamellae fusion,
followed clubbing (42.8 %), and plasmodia (28.5 %) with plasmodia,
respectively (Table.2).
Mature spores of Myxobolus sp. 2 were also found in the gill
filament (Fig.5). Moreover, small plasmodia (mean: L = 36.8 x W = 36.5
µm) were seen (Table.1) with rounded or irregular shape between gill
lamellae (Fig.6). In some fish, plasmodia occupied the length of the gill
filament which were deformed and distended (Fig.7). Then, large plasmodia
(mean: L = 150.4 x W = 106.0 µm) were located at the tip, middle and base
of the gill filament of infected fish (Fig.8 and 9).
Histological changes in the gill
In the infected fish, mature spores of Myxobolus sp. 2 were found in
gill filament (Fig.5). These spores were easily distinguishable by their
shape. Many small plasmodia (mean: L = 36.8 x W = 36.5 µm) occupied
the length of the gill filament and between gill lamellae. Some large
plasmodia (mean: L = 150.4 x W = 106.0 µm) were also found at the tip,
middle and basal region of the gill filament.
The infection caused destruction and distiguration of the lamellae,
fused together and touched to each other. Normal structure of lamellae was
lost and severe hyperplasia in epithelial cells was observed (Fig.14). In
some infected gill, blood cells released from blood vessel in gill lamellae
(Fig.15), shortening of gill lamellae (Fig.16) and dilation of blood vessel
were observed (Fig.17). In some fish, dilation of blood vessels associated
with seperation of gill filament was found (Fig.18). Such characters were
mostly observed in infected fish but not in control (uninfected) fish (Fig.1).
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Infection associated with lamellae
Interlamellar type (Small plasmodia, mean: L = 36.8 x W = 36.5 µm)
In this type of infection (Fig.2) plasmodia were mostly found in the
basal region of stratified epithelium between the gill lamellae. Some
plasmodia located at the tip of gill lamella (Fig.10).
Filamental type (Large plasmodia, mean: L = 150.4 x W = 106.0 µm)
Mature spores of Myxobolus sp. 2 were observed at the tip of the gill
filament (Fig.5). Large plasmodia were also found at the tip, middle and
base of the gill filament of fish (Fig.8 and 9). Then Small plasmodia were
also found at the tip of gill filament (Fig.11).
Intrachondreal type (Large plasmodia, mean: L = 150.4 x W = 106.0
µm)
This type was observed in the cells of the cartilaginous supporting
tissue of the gill filaments. Moreover, plasmodia were formed in blood
vessel in middle region of gill filament (Fig.12).
Basifilamental type (Large plasmodium, mean: L = 150.4 x W = 106.0
µm)
The plasmodium of the basifilamental type was observed in the
epithelial tissue between the gill filaments, on the surface of the gill arch
(Fig.13).
Discussion
In the present work, out of six types of plasmodia only four types,
namely interlamellar type, filamental type, intrachondreal type and
basifilamental type were observed. Blood vessels infected by the parasite
become enlarged, some damaged with the release of blood cells the red
blood cells into the gill lamellae. Dilation of blood vessels resulted in
complete loss of normal structure in some infected fish. Moreover, large
plasmodia at the tip of some gill lamella resulted in club-shaped structure.
With reference to the site preference of fish myxosporeans in the
gills, four types of plasmodia were classified by Molnar (2002). The four
types are: Type I. plasmodia in the gill lamellae, which included small cysts
infecting the interlamellar epithelium and large one, producing deformities
in several gill lamellae; Type II. plasmodia located in the gill filament,
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some of which found in the intrafilamental epithelium; Type III. are those
which occupied the base of the gill filaments known as basifilamental
plasmodia; Type IV. plasmodia are located in the gill arch.
Two types of plasmodia, large and small types of plasmodia, were
recognized. Although it was disclosed that the large type plasmodia
developed along the primary lamella and small plasmodia grew in the
secondary lamella in the gills of the common carp (Yokoyama et al., 1997).
The histology of the gill in the present work showed that the large
plasmodia were located at the tip of the gill filament and also at the base as
well as in the middle of blood vessel, while the small plasmodia occupied
along the length of the gill filament. Both types of plasmodia were also
found to infect the same lamella of the gill filament (Fig.19).
Among the 14 infected fish examined (Table.2), the dilation of
blood vessels was revealed in all the samples. Hyperplasia was observed in
92.8 % of the infected fish (n = 13), accompanied by epithelial cells
separation of the gill tissues 64.2 % (n = 9) and damage of blood vessel 64.2
% (n = 9). Infiltrated cells especially white blood cells were observed in the
tissues 64.2 % (n = 9) of the infected fish. It is therefore assumed that such
a very high percentage of histopathological changes in the host would
probably harm the animals concerned, since gills are the primary organs for
respiration and which exchange of gas take place.
It is difficult to conclude whether the two types of plasmodia belong
to the same species of parasites or not. However morphometrical
comparison between the plasmodia revealed a distinct difference in size
(Table 1).
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Fig. 1 Normal structure of gill

Fig. 2 Inflammatory cells

(x1000)

infiltration in gill filament
(arrow) (x400)

Fig. 3 Hyperplasia (arrows)

Fig. 4 Swelling (arrows) of

in gill lamellae (X1000)

lamellae into club-shaped
structure (x400)

Fig. 5 Mature spores (arrows)

Fig. 6 Small plasmodia (arrows)

of Myxobolus sp. 2 in the gill

between gill lamellae (x 400)

filament (x400)
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Fig. 7 Small plasmodia (arrows)
in the length of gill lamellae (x 400)

Fig. 8 Large plasmodia(arrow)
at the tip of gill filament(x400)

Fig. 9 Large plasmodia in the middle
(red arrow) and base (black arrow) of
gill filament(x400)

Fig. 10 Plasmodium (arrow)
at the tip of gill lamellae(x400)

Fig. 11 Small plasmodium (arrow)

Fig.12 Large plasmodium

in the gill filament (x 1000)

(arrow)in the middle region of
blood vessel (x400)
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Fig.13 Large plasmodia (arrows)
at the base of gill filament (x 400)

Fig.14 Hyperplasia and loss
of nomal appearence of gill
lamellae (x 400)

Fig.15 Blood cells release (arrows)
from blood vessel (x1000)

Fig.16 Shortening (arrows)
of gill lamellae (1000)

Fig.17 Dilation (arrow) of blood

Fig.18 Epithelial cells

vessel in gill filament (x1000)

separation (arrow) of gill
lamella (x400)
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Fig.19 Small (black arrow) and large (red arrow)
plasmodia between gill lamellae (x 400)

Table . 1 Comparison of large and small plasmodia of Cyprinus carpio
Large plasmodia (N=9)
Length
(µ)

Width
(µ)

Average

170.8

125.7

Range

129.2 – 233.7

104.5 – 147.6

N = numbers of plasmodia

Small plasmodia (N=20)
Length
(µ)

36.32
19.7 - 73.8

Width
(µ)

31.95
19.7 – 79.9
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1/14
(7.1%)

4/14
(28.1%)

13/14
(92.8%)

9/14
(64.2%)

14/14
(100%)

9/14
(64.2%)

6/14
(42.8%)

6/14
(42.8%)

8/14
(57.1%)

9/14
(64.2%)

Lamellae
fusion

Infiltrated
cell

8

Lamellae
shortening

7

Lamellar
clubbing

6

Blood
vessel
damaged

5

Blood vessel
dilation

4

Epithelial
cells
separation

3

Hyperplasia

2

Plasmodia

1

Spore

No.

Fish

Table 2. Histological changes in the infected gill

+Low,++ medium and+++ high were determined according to the
occurrence on each slide.

Universities Research Journal (2010) Vol.-5

11

Acknowledgements
I am very greatly indebted to Dr. Tin Tun, Rector, University of Yangon,
for his suggestion of the topic and close supervision and critical reading of the
manuscript throughout the research.
I am greatly indebted to Dr. Mie Mie Sein, Professor and Head, Dr. Naw
Dolly Wilbur,Professor, Dr. Thant Zin, Professor, Department of Zoology,
Mandalay University for permission to present this paper.
I also thanks to U Tin Maung Kyi (Division Officer), U Hla Tin and all
staff members of Fisheries Department, Thayetkone, Mandalay.

References
Bahmanrokh, M. and P. T. K. Woo (2001) Relations between histopathology and
parasitaemias in Oncorhynchus mykiss infected with Cryptobia salmositica,a
pathogenic haemoflagellate.Diseases of Aquatic Organisms. Vol. 46: 41-45.
Bartholomew, J. L. (1998) Host resistance to infection by the myxosporean parasite
Ceraromyxa shasta; A Review. Journal of Aquatic Animal Health10: 112-120
Bobadilla, S. and P. A. Pellitero (1992) Pathologic effect of Sphaerospora dicentrarchi
(Myxosporea: Bivalvulida) parasitic in the DMediterranean Sea bass
Dicentrarchus labrax L. (Teleostei: Serranidae) and the cell-mediated immune
reaction: a light and electron microscopy study. Parasitology. Research. (79):
119-129.
Desser, S.,K. Molnar, and I. Horvath, (1983): An Ultrastructural study of the
Myxosporeans, Sphaerospora angulata in the common carp, Cyprinus carpio
L. Journal of Protozool. 30 (2): 415–422.
Dykova, I. and J. Lom (1978) Histopathology changes in fish gills infected with
myxosporidian parasites of the genus Henneguya. Journal of Fish Biology 12:192202.
Dykova, I., J. Lom and G. Grupcheva (1987) Pathogenicity and some structural features of
Myxidium rhodei (Myxozoa: Myxosporea) from the kidney of the roach Rutilus
rutilus. Diseases of Aquatic Organisms. Vol. 2: 109-115.
Dykova, I. and J. Lom (1988) Review of pathogenic myxosporean in intensive culture of
carp (Cyprinus carpio) in Europe. Folia Parasitologica 35:289-307.
Dykoba, I. and J. Lom, (1990): Light and electron microscopic observation on the
swimbladder stage of Sphaerospora renicola, a parasite of carp, Cyprinus carpio.
Parasitology. 76, 208-237.

12

Universities Research Journal (2012) Vol.-5

Dykova I., I. Fiala and P. Nie (2003) New data on Myxobolus longisporus (Myxozoa:
Myxobolidae), a gill infecting parasite of Carp, Cyprinus carpio haematopterus,
from Chinese lakes. Folia Parasitologica. (50): 263-268.
EL-Matbouli, M., R. W. Hoffmann and C. Mandok (1995) Light and electron microscopic
observations on the route of the triactinomyxon-sporoplasm of Myxobolus
cerebralis from epidermis into rainbow trout cartilage. Journal of Fish
Biology 46:919-935.
Haaparnta A. E. T. Voltonen, R.W. Hoffmann (1994): Pathogenicity and seasonal
occurrence of Henneguya creplini (Protozoa, Myxosporea) on the gills of perch
Perca fluviatilis in central Finland. Diseases of Aquatic Organisms. Vol. 20:15–
22.
Johnson, K. A. (1975) Host susceptibility, histopathologic, and transmission studies on
Ceratomyxa shasta a myxosporidan parasite of salmonid fish. Fish Pathology, 14
(4): 183-184.
Jones, S., G. P. Porta, S. Dawe and A. Osborn (2004) Proliferative renal myxosporidiosis in
spawning coho salmon Oncorhynchus kisutch in British Columbia and
Washington. Folia Parasitologica (51): 221-227.
Korvenkontio, H. B., E.T. Valtonen and O. N. Pugachev (1991) Myxosporean parasites
in roach, Rutilus rutilus (Linnaeus), from rour lakes in central Finland. Journal of
Fish Biology, 38, 327 -332.
Lom, J. (1987): Myxosporea: A new look at long – known parasites of fish. Parasitology.
Today, 3, 327 -332.
Martins, M. L., E. M. Onaka, A. M. Faro and A. Goncalves (2002)
Recent studies on
parasitic infections of freshwater cultivated fish in the state of Sao Paulo, Brazil.
Maringa. Vol. 24 (4): 981-985.
Monlar, K. (1998): Taxonomic problems, seasonality and histopathology of Henneguya
creplini (Myxosporea) infection of the pikeperch Stizostedion lucioperca. Folia
parasotoogyl 45: 26-269.
Monlar, K. (2002) Site preference of fish Myxosporeans in the gill. Disease pf Aquatic
Organisms 48: 197-207.
Ogawa, K., K. P. Delgahapitiya, T. Furuta and H. Wakabayashi (1992) Histological studies
on the host response to Myxobolus artus. Akhmerov, 1960 (Myxozoa: Myxobolidae)
infection in the skeletal muscle of carp, Cyprinus carpio L. Journal of Fish Biology.
41: 363-371.
Reimschuessel, R., C. M. Gieseker, C. Driscoll, A. Baya, A. S. Kane, V. S. Blazer, J. J.

Universities Research Journal (2010) Vol.-5

13

Evans , M. L. Kent, J. D. W. Moran and S. L. Poynton (2003) Myxosporean
plasmodian infection associated with ulcerative lesion in young of the year
Atlantic menhaden in a tributary of the Chesapeake Bay, and possible links to
Kudoa clupeidae. Diseases of Aquatic Organisms. Vol. 53: 143-166.
Sahoo, P. K., S. C. Mukherjee, A. K. Jain an A. Mukherjee (2003) Histopathological and
electron microscopic studies of gills and opisthonephros of rohu, Labeo rohita to
acute and subchronic aflatoxin B1 toxicity. Asian Fisheries Science (16): 257-268.
Yokoyama,H. T. Danjo, K. Ogawa, T. Arima, and H. Wakabayashi (1996): Hemorrhagic
anemia of carp associated with spore discharge of Myxobolus artus
(Myxozoa : Myxosporea ). Fish paothoogyl. 31 (1) 19 – 23.
Yokoyama, H., D. Inoue, A. Kumamaru and H. Wakabayashi (1997)
Myxobolus koi
(Myxozoa: Myxosporea) forms large- and small-type cysts in the gills of common
carp. Fish Pathology. 32 (4): 211-217.

