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Abstract
The study of the parasite fauna of the Siberian dace (Leuciscus leuciscus baicalensis) in Lake Baikal 
reveals infestation of the fish kidney with the trematode Phyllodistomum folium (prevalence 73%) 
and myxosporean Myxobilatus paragasterostei (prevalence 7%). P. folium is common parasite on this 
host. M. paragasterostei is endemic for Lake Baikal. 

The phenomenon of hyperparasitism (a para-
site which is parasitic upon another parasite) 
provokes keen interest among parasitologists 
as it is relatively rare and its detection is dif-
ficult to predict. 

The hosts of hyperparasites are reported for 
the most taxonomic groups of parasites from 
protozoa to insects, including trematodes. As 
hosts trematodes harbour hyperparasites at 
different phases of their life cycle (early stages, 
cercariae, metacercariae, and adults). Hyper-
parasites on trematodes were first described in 
the late 19th – early 20th century (Caulleri and 
Chappellier, 1906; Cort, 1915). In the 1930s-1960s 
the flagellates of the genus Hexamita (Hunnin-

en and Wichterman, 1938) and Haplosporidia 
Urosporidium tauricum (Zaika and Dolgikh, 1963) 
were defined as hyperparasites of trematodes. 
Data available on hyperparasites of trematodes 
were summarized in a monograph on Digenea 
(Ginetsynskaya, 1968). Myxosporeans have also 
been reported as hyperparasites of flat worms 
(Platyhelminthes) (Canning, 1975) and trema-
todes, in particular (Sprague, 1964; Hussey, 1971; 
Levron et al., 2004; Levron et al., 2005). There 
is no data available on finding myxosporean 
Myxobilatus paragasterostei (Zaika, 1963) in trem-
atodes. The purpose of this study is to describe 
hyperparasitism of M. paragasterostei in adult 
worms of Phyllodistomum folium (Olfers, 1926) 
from the urinary bladders of Siberian dace.
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The kidneys and excretory bladders of the Si-
berian dace Leuciscus leuciscus balcalensis (Dy-
bowski, 1874) were fixed in Carnua’s solution 
and 10% neutral formalin. A 5-7 mm thick par-
affin sections were stained with haematoxylin 
and eosin (H&E) following the Alcian Blue 
method. Glycogen was determined based on the 
PAS reaction; reference sections were processed 
with amylase. Photomicrographs were taken 
on a Micros MC 300A microscope. The excre-
tory system of nine fish from Lake Baikal was 
histologically examined. 

While histologically examining the excretory 
system of nine Siberian daces, in four of them 
we found spores and plasmodia of M. para-
gasterostei, located in the ureters and kidney 
tubules. Two adult P. folium and plasmodia M. 
paragasterostei were simultaneously found in 
the kidneys of one dace, with the myxosporidia 
infection rate being quite high. Its plasmodia 
were found in the ureters, receiving tubes, and 
nephron tubules. Within the ureters, the plas-
modia were localized on the epithelium, freely 
in the organ lumen, and on the trematode body, 
enveloping the adult digenenas (Figure 1a). 
Based on the series of histological sections, we 
managed to retrace the pathogenic impact of 
M. paragasterostei on P. folium. At sites, where 
myxosporean plasmodia are a�ached to the 
trematode body, they penetrate into the tegu-
ment, first, causing its thickening and loosening, 
then - thinning and degradation (Figure 2). The 
trematode parenchyma structures over these 
areas become degenerate, with cavities emerg-
ing in these areas later. A reduction in glycogen 
levels are noted. There are few mature eggs in 
the trematode, and they are mainly deformed. 
It is likely that over the time the trematodes 
parasitized with numerous plasmodia of myxo-

sporeans tend to die. This assumption can be 
confirmed by the finding of a dead trematode 
in the Siberian dace ureter (Figure 1b).

In kidneys infected with both phyllodistomes 
and myxosporeans, histopathological changes 
in the kidneys are more severe than in those 
infected with phyllodistomes only. The renal 
parenchyma is oedemic and haemorrhagic. The 
hyperplasia of the tubule epithelium, emergence 
of subepithelial edema, and epithelium break-
down at these areas of the mucous membrane 
are noted in the receiving tubules and ureters. 
The number of the goblet cells and their hyper-
trophy increase. The muscular membrane is 
infiltrated with leucocytes; it is thinned and 
distended or necrotizid in places. 

Using a scanning electron microscope, British 
researchers showed the accumulation of plas-
modia of myxosporean (not identified down to 
species), a�ached on all sides to the tegument 
of the trematode Phyllodistomum sp., within the 
urinary bladder of the dace Leuciscus leuciscus 
(Longshaw et al., 2005). 

Microsporeans of the genus Nosema adversely 
affect early stages and cercariae of trematodes 
(Ginetsynskaya, 1968; Cort et al., 1960). Micro-
sporeans of this genus are regarded as abun-
dance regulators for metacercariae – a serious 
pest for fish fry, especially in hatchery rearing 
(Bauer, 1980; Shigina and Grobov, 1972; Palm-
ieri et al., 1976). Sey and Moravec (1986), who 
described several cases of hyperparasitism of 
helminths on helminthes, believe that hyper-
parasitism results from intraspecific competition 
for space, when intensities of parasite infesta-
tion are high.
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Figure 1. Plasmodia Myxobilatus paragasterostei (arrows) a�ached to adult Phyllodistomum folium (a) and 
perished adult P. folium (b). (H&E). 

Figure 2. High power view of a section of P. folium and M. paragasterostei (arrows). (Alcian blue and H&E).
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The findings of this research testify to the mutual 
antagonism of relations between the trematode 
P. folium and myxosporean M. paragasterostei. 
Petrushevsky (1955) pointed to the competi-
tive, antagonistic relations between P. folium 
and Myxidium lieberkuhni, parasitic in the pike 
urinary bladder. It is shown that P. folium eats 
the plasmodia M. lieberkuhni with epithelium 
scaled off from the urinary bladder walls of pike 
(Krotas, 1959). We have found out that with its 
ventral sucker P. folium pinches quite big areas 
of the ureter wall epithelium in Siberian dace, 
causing its death and mortality of plasmodia 
residing in the epithelium. On the other hand, 
our results show that in the high infestation in-
tensity the plasmodia of myxosporean M. para-
gasterostei a�aching to the trematode tegument 
pathogenically affect the adults, which may 
lead to the trematode death. No doubt, these 
data facilitate be�er insight of the antagonistic 
mechanisms between the trematode P. folium 
and myxosporeans. 

To conclude, our paper for the first time de-
scribes hyperparasitism by M. paragasterostei on 
adult P. folium from the Siberian dace kidneys 
and the impact of this myxosporean on the 
trematode. 
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