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Abstract
Spores similar to Myxobolus pseudodispar were observed in Chondrostoma polylepis and Leuciscus
cephalus captured in Portugal. This is the first observation of this parasite in Portugal. Although
presenting a great uniformity in size and shape, some variation in polar capsules position was
seen. Muscle, kidney, urinary ducts, liver, spleen and gills were infected. The prevalence of in-
fection was 71% in C. polylepis and 50% in L. cephalus.

Introduction
Reports of myxozoan parasites infecting
freshwater fish in Portugal are very scarce.
Only Hoferellus gilsoni (Saraiva & Eiras, 1996),
Myxidium giardi (Ventura & Paperna, 1984;
Azevedo et al., 1989; Saraiva & Chubb, 1989),
Myxobolus portucalensis (Saraiva & Molnar,
1990) and Zschokkella stettinensis (Saraiva &
Eiras, 1996) have been recorded and all these
reports have been done in Anguilla anguilla.
Chondrostoma polylepis and Leuciscus cephalus

are common fish species in Portuguese rivers
and, as far as we know, no survey of proto-
zoan parasites have been previously done on
these species in Portugal. Since December
1997, Chondrostoma polylepis and Leuciscus

cephalus have been captured in two Portu-
guese rivers and a parasitology survey was
initiated. Spores similar to Myxobolus

pseudodispar spores have been found in sev-
eral organs from these cyprinid fish.

Myxobolus pseudodispar Gorbunova, 1936 is a
parasite of cyprinid fish that was originally
described in Rutilus rutilus and Rutilus rutilus

caspicus (see Landsberg & Lom, 1991) and was
also recorded in Rutilus arcasi, Chondrostoma

polylepis polylepis and Leuciscus cephalus cabeda

(Gonzalez-Lanza & Alvarez-Pellitero, 1985).
Spores were observed in muscle, gills and in-
ner organs such as spleen, kidney, liver and
swimbladder (Bykhovskaya-Pavloskaya et al.,
1964; Gonzalez-Lanza & Alvarez-Pellitero,
1985; Baska, 1987). The spore is ellipsoid with
two pyriform unequal polar capsules, pointed
laterally, and polar filaments with 3 to 4 turns
in the smaller capsule and 4 to 5 in the larger
capsule (Bykhovskaya-Pavloskaya et al., 1964;
Gonzalez-Lanza & Alvarez-Pellitero, 1985).

Baska (1987) reported the intracellular devel-
opment of M. pseudodispar in striated muscle
fibres of Rutilus rutilus. After the maturation
of the spores, the membrane of the muscle
cells ruptured and the spores were realeased
into intersticial space. Some spores were fixed
in the intersticial space by the host cellullar
response whereas others were transported by
the lymph and blood circulation into several
organs. The spores which reached the body
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or mucosal surfaces were explused from the
organism and those which remained in the
inner organs were phagocytosed by
macrophages. This author reported that the
spores were uniform in shape and size.

Lom & Dyková (1992) consider M.

pseudodispar synonym of M. cyprini

Doflein,1898 which was originally described
from Cyprinus carpio, Rutilus rutilus, Tinca

tinca, Abramis brama and Cyprinus carpio

haematopterus (see Landsberg & Lom,1991).
According to these authors the spores of M.

cyprini vary greatly in shape, both in the same
and different populations, being ellipsoid to
ellongate ellipsoid, presenting two ellongated
unequal polar capsules, which may be
pointed apically, subapically or laterally, and
having a polar filament coiled obliquely with
3 to 4 turns in the smaller capsule and 4 to 5
turns in the larger capsule. According to this
description the spores of M. pseudodispar are
only one of the possible forms (presenting
polar capsules pointed laterally) of the spores
of M. cyprini.

In the present study the preliminary results
of this parasite infection in Chondrostoma

polylepis and Leuciscus cephalus captured in

Portugal are reported.

Materials and methods
Chondrostoma polylepis was obtained from
River Ave in December 1997, June 1998 and
June 1999 and from River Sousa in April 1999.
Leuciscus cephalus was captured in River Ave
in June 1998.

The specimens were killed in the laboratory
and fresh smears from several organs (mus-
cle, kidney, urinary ducts, liver, spleen, heart
and gills from Chondrostoma polylepis and
muscle, kidney, urinary ducts and liver from
Leuciscus cephalus) were inspected under 400x
magnification.

Spores from muscle of Chondrostoma polylepis

and from muscle of Leuciscus cephalus, ob-
tained from several specimens, were meas-
ured in fresh smears under 1000x magnifica-
tion. Additionally, spores from gills, kidney
and urinary ducts of Chondrostoma polylepis,
and from kidney and urinary ducts of
Leuciscus cephalus were also measured. The
measurements were made in accordance to
Lom & Arthur (1989).

Figure 1. Myxobolus sp. spores in muscle of Chondrostoma polylepis. Fresh smear. Bar = 10 µm.
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Histological slides from muscle and kidney
tissue of infected specimens were stained with
haematoxylin and eosin to examine his-
topathological changes caused by the para-
site.

The occurrence of the parasite from different
samples was compared by Chi-square test.

Results
Myxobolus sp. spores were observed in
smears. The spores are ellipsoid with unequal
polar capsules pointed laterally with polar
filaments coiled obliquely (Figure 1). A few
spores with polar capsules pointed apically
were also observed. The morphometric char-

acteristics of spores are presented in Table 1.

Spores from different organs from the same
host species were identical in size and shape.
The spores from C. polylepis and L. cephalus

were also identical in shape but slightly dif-
ferent in size (Table 1).

All the organs inspected, except heart, showed
the presence of spores. The prevalence of the
parasite were slightly higher in kidney, uri-
nary ducts and spleen. The intensity of infec-
tion was very low. Scattered spores were ob-
served in the smears of the organs. In some
muscle smears small groups of spores were
also seen.

sipelylop.C sulahpec.L

eropS htgneL )21-9(5.0±7.01 )21-9(6.0±8.9

htdiW )8-5(7.0±8.6 )5.8-5(8.0±6.6

ssenkcihT )5.5-5.4(3.0±0.5 )5.5-0.4(4.0±8.4

eluspacralopregraL htgneL )6-4(5.0±8.4 )5.5-3(6.0±5.4

htdiW )5.3-2(4.0±7.2 )3-2(3.0±4.2

snruttnemaliF )5-4( )5-4(

eluspacraloprellamS htgneL )5-3(6.0±9.3 )5.4-3(4.0±7.3

htdiW )3-5.1(4.0±3.2 )5.2-5.1(2.0±0.2

snruttnemaliF )4-3( )4-3(

Table 1. Characteristics of Myxobolus sp. spores from muscle of Chondrostoma polylepis and Leuciscus cephalus.
Mean ± standart deviation (minimum – maximum). Measurements (n=30, except for thickness – n=12)
expressed in µm.

tsoH noitacoL etaD )mc(htgnelhsiF
DS±naeM eN/iN ecnaleverP

)%(

sipelylop.C evA.R 7991ceD 6.2±0.02 82/22 97

sipelylop.C evA.R 99/8991enuJ 2.2±8.11 52/71 86

sipelylop.C asuoS.R 9991lirpA 5.3±3.71 31/8 26

sulahpec.L evA.R 8991enuJ 3.3±0.21 41/7 05

Table 2. Prevalence of Myxobolus sp. in Chondrostoma polylepis and Leuciscus cephalus captured from River
Ave and River Sousa. Ni = number of specimens infected, Ne = number of specimens examined.
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the occurrence of the parasite in samples car-
ried out in early winter, spring and early sum-
mer suggest absence of seasonality, which
agrees with the monthly observations of
Gonzalez-Lanza & Alvarez-Pellitero (1985)
carried out in Spain.

The parasite was found in all but one of the
organs inspected with higher prevalences in
kidney, spleen and urinary ducts, which is
similar to M. pseudodispar distribution re-
corded in Spain (Gonzalez-Lanza & Alvarez-
Pellitero, 1985). The main differences are the
absence of the parasite in gills from the speci-
mens captured in Spain and the absence of
the parasite in the heart from the specimens
captured in Portugal, which may be attributed
to a very low intensity of infection.

The distribution of the spores observed in the
present study with small groups of spores in
muscle and scattered spores in almost all the
organs inspected may suggest a development
of the parasite similar to that described for
M. pseudodispar in Rutilus rutilus by Baska
(1987).

Histopathological changes were not found in
histological sections of the muscle and kid-
ney from infected specimens but as spores or
development stages of the parasite were not
observed in sections inspected, probably due
to the low intensity of infection, it is not pos-
sible to evaluate the effects of the parasite on
the host tissue.
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logical changes were never detected in the
histological slides of muscle and kidney from
infected specimens.

The parasite was found in Chondrostoma

polylepis and in Leuciscus cephalus from all the
samples (Table 2). The occurrence of the para-
site was similar in all the samples (χ2 =3.75,
d.f. = 3, P > 0.05).

Discussion
Although slightly smaller, the spores were
very similar to the description for M.

pseudodispar given in the key of Bykhovskaya-
Pavloskaya et al. (1964) and to M. pseudodispar

recorded in Spain by Gonzalez-Lanza &
Alvarez-Pellitero (1985). The uniformity in
size and shape of spores agrees with the ob-
servations of Baska (1987) in his description
of M. pseudodispar, and to the statement that
this species is a valid one. However it must
be stressed that a few spores with polar cap-
sules pointed apically were also seen. The
variation in polar capsules position, besides
the variation in shape, is one of the character-
istics of M. cyprini as was defined by Lom &
Dyková (1992) and one of the reasons to con-
sider M. pseudodispar synonym of M. cyprini.

Myxobolus sp. occurs in both cyprinid species
(Chondrostoma polylepis and Leuciscus cephalus)
captured in the two Portuguese rivers stud-
ied. The prevalence is lower than the preva-
lence recorded in Spain for M. pseudodispar

from Chondrostoma polylepis polylepis and
Leuciscus cephalus cabeda (Gonzalez-Lanza &
Alvarez-Pellitero, 1985). Although monthly
samples from both fish species have not been
done, the absence of significant differences in
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