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A coccidian (Apicomplexa: Eimeriidae) with extracytoplasmally loca-
ted stages in the kidney tubules of golden carp (Carassius auratus
gibelio L.) (Cyprlmdae)
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Abstract. Numerous coccidian stages were found in the kidney tubules of the golden carp (Carassius auratus gibelio). The
merogonial and gamogonial stages were localized extracytoplasmally in the microvillous region of the epithelial cells. The
host-parasite interface consisted of i) a large area where the parasite was separated from the host cytoplasm by the parasitophorous
vacuole membrane only, and ii) a zone of multiple fusions of the host cell membrane investing the parasite to the neighbouring
microvilli, The taxonomic status of the extracytoplasmic stages is not clear, however, their possible appurtenance to Eimeria scardinii,

which was frequently found in the kidneys of golden carps in the same population, is discussed.

Several coccidia located extracytoplasmally have been
recently described from various freshwater (Lands-
berg and Paperna 1987, Molndr and Rohde
1988, Molndr 1989, Jastrzebski and Komo-
rowski 1990, Luke$ and Dykova 1990, Lukes
1992) and marine fish (Lom andDykov4 1982, Da-
oudi etal 1987, Kent et al. 1988). All of them were
localized in the intestinal epithelium except for one exam-
ple. Morrison andPoynton (1989 a,b) published an
ultrastructural study on a coccidian extracytoplasmally
located in kidney tubules which was, according to the
presence of a sporocyst wall suture, placed into the genus
Goussia.

In this paper we present ultrastructural data on another
extracytoplasmic coccidian from the kidney tubules of a
golden carp.

MATERIALS AND METHODS

Oocysts were found in 11 golden carps (Carassius auratus
gibelio L.) from 32 specimens examined in July, September, and
December 1989.and January 1990 at Pohofelice, South Moravia.
Other developmental stages were only found in the histological
material from a single specimen. Fifty fresh oocysts derived from
kidneys were measured, while measurements of the merogonial
and gamogonial stages were taken in semithin sections. Small
pieces of kidney from selected specimens were fixed in 2 %
osmic acidin 0.2 M cacodylate buffer at 4 °C for 1 hr, dehydrated,
through propylenoxide embedded in Epon-Araldite resin, and
sectioned on LKB Ultratome III: For light microscopy, the
semithin sections (1-1.5 um) were stained with 1% toluidine
blue. For transmission electron microscopy, thin sections (0.5-
0.7 um) were stained either with uranyl acetate and lead citrate
(Venable and Coggeshall 1965) or with Sato’s lead stain
solution(Hanaichi etal. 1986) and examined in a Philips 420
electron microscope.

RESULTS
Light microscopy

During the examination of fresh material from 32 gold-
en carps, no merogonial and gamogonial stages were
observed either in the kidneys or in other tissues exami-
ned. Developmental stages were only found in toluidine
stained semithin sections in the kidneys from one speci-
men caught in December 1989.

All merogonial and gamogonial stages were localized
either on the surface of the kidney epithelium or, less
frequently, floating freely in the lumen of the tubules
(Figs. 1-3). »

The infection was quite massive since in all processed
pieces of the kidney, many kidney tubules were invaded
by the coccidium. The lumen of some tubules was almost
completely filled with developmental stages (Fig. 3),
however, numerous tubules lying closely to the infected
ones remained uninfected.

Spherical meronts, 5-8 pum in diameter (Figs. 1 2),
contained eccentrically located nucleus and small vacuo-
les in the dense cytoplasm. Meronts containing merozoites
or mature merozoites could not be found.

- Early microgamonts (10-15 um x 8-13 um) (Fig. 3)
contained multiple small nuclei and less dense cytoplasm.
Macrogamonts (15-20 um x 11-17 um) were charac-
terized by a large nucleus with a prominent nucleolus and
a cytoplasm filled with transparent and dense granules.

In the kidneys of 34 % of the fish examined, sporulated
oocysts (Figs. 6, 7) and/or nodules containing the rem-
nants of oocysts (Figs. 4, 5) were observed both in fresh
and embedded samples collected in January, July, Septem-
ber, and December.

The oval oocysts (23.5-32.0 um x 17.2-21.0 um) have
a smooth thin, single-layered oocyst wall and a prominent


















Although in the light microscope the location of stages
studied by us seemed to be the same as it was seen in
Goussia spraguei, the ultrastructural study revealed signi-
ficant differences. The parasitophorous vacuole of the
developmental stages of G. spraguei protruded into the
epithelial cytoplasm through more or less deep invagina-
tions which were filled with dense granular material
(Morrison and Poynton 1989 ab). Moreover, no
fusions to the microvilli surrounding these stages can be
identified from published microphotographs.

In our material, invaginations into the host cell cyto-
plasm were lacking. However, multiple fusions of the
epithelial membrane stretched around the parasite to the
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