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Abstract
 The Myxosporea Myxidium rhodei Léger, 1905 was detected in the kidney and urinary ducts of
Chondrostoma polylepis Steindachner,1866 (Pisces: Cyprinidae) from River Ave, North Portugal
(prevalence 80%). Affected kidneys exhibited a high number of hypertrophyc Malpighian cor-
puscles containing plasmodia with glomeruli in different stages of degeneration and, sometimes,
fibrous material within the Malpighian corpuscles. Plasmodia in hematopoietic renal tissue and
in the lumen of renal tubules were also observed but a intensive granulomatous inflammatory
reaction was never observed in these tissues.

Introduction
Infections with Myxidium rhodei Léger, 1905
have been recorded in Rutilus rutilus, Leuciscus

cephalus, Abramis brama and many other Eu-
ropean cyprinid fishes (Bykhovskaya-
Pavloskaya et al., 1964; Lom and Dyková,
1992). In Iberian Peninsula, this species was
described in Spain by Alvarez-Pellitero (1989)
in L. cephalus cabeda and Chondrostoma

polylepis. M. rhodei is very common in the kid-
ney of the hosts (Lom and Dyková, 1992) but
it was also detected in muscles, liver, spleen
and heart (Athanassopoulou and
Sommerville 1993a,1993b). The pathological
effects of M. rhodei were studied in Rutilus

rutilus by Dyková et al. (1987) and
Athanassopoulou and Sommerville (1993b)
and in Leuciscus cephalus cabeda by Alvarez-
Pellitero (1989). In the present study the pres-
ence of this species is reported for the first
time in Portugal and, as far as we know, in
the urinary duct of the host. The histopatho-

logical effects of this parasite in Chondrostoma

polylepis are also reported.

Material and Methods
Specimens of Chondrostoma polylepis (n=25,
length = 8.2 – 17.5 cm) were caught in a trunk
of river Ave, immediately upstream of Ermal
reservoir, north Portugal, in June 1998 and
June 1999. The specimens were killed in the
laboratory, and fresh glycerine-gelatine
smears from several organs (muscle, kidney,
urinary ducts, liver, spleen and heart) were
inspected under 400x magnification. Spores
from kidney and urinary ducts were meas-
ured under 1000x magnification.

Samples of kidney were fixed in neutral buff-
ered formalin for histology. Sections of paraf-
fin embedded tissues were stained with hae-
matoxylin and eosin (H&E) and Periodic Acid
Schiff (P.A.S.). Urinary ducts were not sam-
pled for histological studies due to the small
size of the specimens.
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Results
Twenty out of twenty five specimens of C.

polylepis (prevalence 80%) were infected by M.

rhodei. M. rhodei spores were spindle to ellip-
soid shaped or strangulated in a central posi-
tion (Fig. 1). Urinary duct spores were usu-
ally slight wider than kidney ones (Table 1).
The spore valves had longitudinal ridges
which were difficult to count in light
microscopy. The polar capsules were of simi-
lar size, pear to spherical shaped and with 4
to 6, usually 5, coils of polar filament. The
polar filaments were slight oblique to longi-
tudinal axis of polar capsules. The polar cap-
sules of urinary duct spores were usually
slight longer than kidney ones (Table 1).
Polysporic plasmodia observed in the kidney
measured 87.5 to 175 µm by 75 to 150 µm.

The parasites were always observed in kid-
ney and urinary ducts and were never de-
tected in muscle, liver, spleen and heart. Ac-
cording to the number of spores detected in
the smears from kidney (hundreds spores per
field under 400x magnification) and urinary
ducts (up to 20 spores per field under 400x
magnification) we can stated that the inten-
sity of infection was much more higher in kid-
ney. On histological kidney slides, plasmodia
were detected in Malpighian corpuscles,

hematopoietic tissue and renal tubules.

Many hypertrophyc Malpighian corpuscles
containing plasmodia with glomeruli in dif-
ferent stages of degeneration were observed
(Fig. 2, 3, 4). In several cases only the parietal
epithelium of Bowman’s capsule of the Mal-
pighian corpuscles was seen. A very thin layer
of collagen fibres surrounded some of these
plasmodia and a moderated leucocyte infil-
tration was observed. In some cases, a fibrous
reaction was observed in very enlarged Mal-
pighian corpuscles with plasmodia undergo-
ing gradual degeneration (Fig. 4).

In hematopoietic tissue, plasmodia with de-
velopmental stages and plasmodia with ma-
ture spores (more easily detected in P.A.S.
than in H&E sections) did not cause marked
changes in the surrounding tissue (Fig. 5, 6,
7). Plasmodia containing developmental
stages were often observed in the lumen of
renal tubules causing slight degeneration of
the epithelium (Fig. 5, 8).

Discussion
This is the second report of the occurrence of
M. rhodei in C. polylepis. The first was reported
by Alvarez-Pelliteiro (1989) in Spain. The
present results indicate that infection with M.

rhodei can also occur in urinary ducts.

yendiK tcuDyranirU

eropS
htgneL )31-01(65.0±9.11 )31-01(07.0±3.11

htdiW )5-3(85.0±2.4 )5-4(05.0±6.4

eluspaCraloP
htgneL )5.3-2(33.0±9.2 )4-3(04.0±2.3

htdiW )3-2(63.0±4.2 )3-2(44.0±5.2

Table 1. Characteristics of Myxidium rhodei from kidney and urinary ducts. Mean ± standard deviation
(minimum–maximum). Measurements (n = 30) expressed in µm.
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Fig. 1 to 8. Myxidium rhodei in Chondrostoma polylepis. Fig. 1. Fresh spores of Myxidium rhodei (scale bar = 10 µm). Fig. 2.
Plasmodium of Myxidium rhodei developing within a hypertrophied Malpighian corpuscle. A: atrophied glomerulus, B:
plasmodium (H & E, scale bar = 25 µm). Fig. 3. Malpighian corpuscle completely filled with a plasmodium (H & E, scale
bar = 25 µm). Fig. 4. Very enlarged Malpighian corpuscle with plasmodium undergoing gradual degeneration and a
fibrous reaction (P.A.S., scale bar = 25 µm). Fig. 5. Developmental stages of plasmodia in the hematopoietic renal tissue
and in the lumen of renal tubules (P. A. S., scale bar = 25 µm). Fig. 6. Early developmental stage of plasmodium in the
hematopoietic renal tissue (P. A. S., scale bar = 10 µm). Fig. 7. Plasmodium with mature spores in the hematopoietic renal
tissue that underwent a slight degeneration (P. A. S., scale bar = 10 µm). Fig. 8. Developmental stages of plasmodia in the
lumen of renal tubules (H & E, scale bar = 10 µm).



Bull. Eur. Ass. Fish Pathol., 20(3) 2000,  109

The features of spores found in this study are
similar to those previously reported for M.

rhodei. The differences observed in spores size
from kidney and urinary duct could be ex-
plained by differences in spore maturity in
these organs. Previous studies report imma-
ture spores to be smaller but wider than ma-
ture ones (Athanassopoulou and
Sommerville, 1993a).

The prevalence observed in the present study
is clearly higher than that reported by several
authors (Dyková et al., 1987; Alvarez-Pellitero,
1989; Athanassopoulou and Sommerville,
1993b) from several hosts.

It is interesting to note the location of plas-
modia within the kidney tissue. Dyková et al.
(1987) indicate that Bowman’s space of the
Malpighian corpuscles is the typical site of M.

rhodei spores formation, and interstitial plas-
modia with mature spores are rarely found.
On the other hand, Alvarez-Pellitero (1989)
found spores and plasmodia much more fre-
quently in the renal interstitial tissue than in
glomeruli. In the present study, we found a
higher frequency of plasmodia with mature
spores in Malpighian corpuscles than in the
interstitial tissue. It must be stressed that the
presence of plasmodia in Malpighian corpus-
cles is difficult to detect because, once this
structure is reduced to the parietal epithelium
of Bowman’s capsule, plasmodia may appear
to be within interstitial tissue.

The presence of early developmental stages
of M. rhodei in the lumen of some renal tu-
bules was reported for the first time by

Alvarez-Pellitero (1989) in specimens of L.

cephalus cabeda. In our material, a high number
of lumen tubules were filled with develop-
mental stages of, almost certainty, M. rhodei.

In contrast to the results of several authors
(Dyková et al., 1987; Alvarez-Pellitero, 1989;
Athanassopoulou and Sommerville, 1993b),
an inflammatory reaction was only observed
on very enlarged Malpighian corpuscles con-
taining plasmodia undergoing gradual degen-
eration. In some cases, a moderate leucocyte
infiltration was detected in the surrounding
hematopoietic tissue of Malpighian corpus-
cles containing plasmodia with mature
spores. An intensive inflammatory reaction in
hematopoietic renal tissue was never ob-
served.

This is the first report concerning the patho-
logical effects of M. rhodei within its host, C.

polylepis. The authors of the present study
agree with Alvarez-Pellitero (1989) who stated
that the observed differences in the pathologi-
cal effects of myxosporeans may depend on
the hosts species and environmental condi-
tions and, in our opinion, also on the host size.
According to Athanassopoulou and
Sommerville (1993b), the development of this
parasite seems to be more favourable when
the water temperature is high. It is possible
that the weak host response and the high
prevalences observed in the present work
were related to the small size of the host as
well as to the environmental conditions,
namely high temperatures, observed in Por-
tugal.
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