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Abstract
Nucleospora cyclopteri is an intranuclear microsporidian parasite that has recently been described 

make direct comparisons with the Canadian report. Mature spores are elongate ovoid, contain a 
-

and comparable developing plasmodial stages. Due to these close similarities, we conclude that 
the same parasite, Nucleospora cyclopteri

Introduction
Nucleospora cyclopteri is an intranuclear micro-

has recently been described associated with 
-

Canada was reported by Mullins et al., 1994. 

the same parasite is responsible, as the Icelandic 

sequence data but did not include ultrastruc-

N. cyclopteri and 
compare that to the original Canadian report.

Methods
N. 

cyclopteri, -

in northern Iceland (66° 3’37.29”N, 20°28’18. 

Transmission Electron Microscopy (TEM). The 

-

-
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Ultrathin sections (80 nm) were mounted on 200 
mesh Formvar coated copper grids and stained 
with uranyl acetate and lead citrate. Grids were 
viewed on a Tecnai Spirit G2 Biotwin TEM at 
120 kV and images taken.

Results

microsporidian spores were degenerate (Figure 
1a); however, some remained easily recognis-
able clearly showing the intranuclear location 

-

around the posterior vacuole having 10-12 turns. 
The single nucleus is not shrouded by the polar 

spore wall (Figure 2b). Average mature spores 
measurements in ultrathin sections were 2.53 
x 1.04 μm (n=10). Early developmental stages 

in our sections. The earliest developing stage 
observed was considered to be a sporogonial 
plasmodium, due to its multinuclear condition 

-

with electron lucent areas located adjacent to 
the peripheral nuclei (Figure 3b).

Discussion
We were not able to detect any merogonial 
stages in our samples and the earliest develop-

Figure 1. Nucleospora cyclopteri
(b). Black arrows indicate the nuclear membrane. Scale bars 1 μM.



196, Bull. Eur. Ass. Fish Pathol., 33(6) 2013

mental stage observed in this study we consider 
to be a sporogonial plasmodium (Figure 3). 

-

-

lymphocytes either already degenerate or con-
taining only mature spores. We believe that 
merogony must occur during the initial stages 

-

-
dium without undergoing division, as shown 
in the congener Nucleospora secunda (Lom and 

Figure 2. Nucleospora cyclopteri have a relatively thin spore wall (arrows) and contain an 

Figure 3. Nucleospora cyclopteri in the host cell nucleus (HN), 

(b). Scale bars 500 nm.
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Dyková, 2002). The sporogonial plasmodium 
N. cyclopteri contains electron dense discs, 

Sommerville, 2009) which are believed to be 
polar tube precursors and are an ultrastructural 

N. cyclop-
teri observed in an intact nucleus were between 
eight and twelve (Freeman et al., 2013). This 
likely represents the expected spore produc-

and spores are uninucleate (Figure 2). It may be 

cycles, merogony and sporogony, as described 

to be contained in a single host cell nucleus. 
In addition, the mechanism by which the cell 

and only one plasmodium has been observed 
per nucleus during our study.

observed in our samples suggests that this mi-

its close genetic relative Nucleospora salmonis, 
has also been reported as a serious pathogen 

Mullins et al. (1994) reported chronic mortalities 
associated with this microsporidian in captive 

N. cyclopteri will 
-

al., 2012; Freeman et al., 2013).

-

al., 2013), which is probably due to shrinkage 
-

ing small spores with a light microscope. The 
N. cyclopteri 

which usually have spores that are more sub-

N. cyclopteri
et al. (1994) also measured their spores during 
an ultrastructural study (2.1 x 1.0 μm) typically 

-

the Canadian and Icelandic isolates are very 
similar. In addition, both accounts describe de-

-
ate plasmodial stages with electron dense struc-

known to have a broad distribution (Freeman 
and Sommerville, 2011) and we consider that 
the same microsporidian parasite, N. cyclopteri, 

Canada and Northern Europe.

Acknowledgements
-

References
Freeman MA, Kasper JM and Kristmundsson 

Á (2013). Nucleospora cyclopteri n. sp., an 

Cyclopterus lumpus L., in Icelandic 
waters. Parasites & Vectors 6, 49.

Freeman MA and Sommerville C (2009). 
Desmozoon lepeophtherii n. gen., n. sp., 
(Microsporidia: Enterocytozoonidae) 



198, Bull. Eur. Ass. Fish Pathol., 33(6) 2013

Lepeophtheirus 
salmonis (Copepoda: Caligidae). Parasites 
& Vectors 2, 58.

Freeman MA and Sommerville C (2011). Original 
Desmozoon lepeophtherii, a 

salmon louse Lepeophtheirus salmonis, and its 
subsequent detection by other researchers. 
Parasites & Vectors 4, 231.

Haugland GT, Jakobsen RA, Vestvik N, Ulven 
K, Stokka L and Wergeland HI (2012). 
Phagocytosis and respiratory burst activity 
in lumpsucker (Cyclopterus lumpus L.) 

PLoS One 7, 10.

Enterocytozoon salmonis Chilmonczyk, Cox 
& Hendrick (Microsporea): an intranuclear 

Oncorhynchus tshawytscha. Diseases of Aquatic 
Organisms 10, 103–108.

Nucleospora secunda n. sp.(Microsporidia), 
Nothobranchius 

rubripinnis. European Journal of Protistology 
38, 19-27.

Mullins JE, Powell M, Speare DJ and Cawthorn 
R (1994). An intranuclear microsporidian 

Cyclopterus lumpus. Diseases of 
Aquatic Organisms 20, 7–13.


