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Gill Sphaerosporosis in Goldfish (Carassius auratus)

R. P. Hedrick, J. M. Groff, and T. S. McDowell, Department of Medicine, School of Veterinary Medicine, University
of California, Davis, California 95616, USA

ABSTRACT: Infections caused by a Sphaerospo-
ra sp. resembling S. chinensis are reported for
the first time in goldfish (Carassius auratus)

from North America. The myxosporean was
found in the respiratory epithelium of the gill
of pond-reared fish. Spores from stained tissue
sections were spherical with an equal mean
length and width of 6.3 �m. Spore valves were
thickened at the suture which lies in a plane
perpendicular to two prominent pyriform polar
capsules. The polar capsules were 4.0 x 2.8 �m
in length and width. Both monosporous and di-
sporous development within a surrounding
“pseudoplasmodium” was detected. Infections
caused moderate hyperplasia and occasional ne-
crosis of the respiratory epithelial cells of the
gill.

Key words: Goldfish, Carassius auratus,
Sphaerospora sp. , myxosporean infection, gill
epithelial hyperplasia, case report.

Thirty seven species of Sphaenospona

(Myxosporea) have been described, most

from the uniniferous tubules and bladder

of fish (Arthur and Lom, 1985). Two spe-

cies parasitize the gills of cypninid fishes

(Lom et al., 1983). Sphaerospona canassius

was found from gills of the crucian carp

(Carassius canassius) by Kudo (1919) but

was later characterized as the cause of epi-

zootic gill sphaenosponosis of common carp

(Cypninus carpio) in Hungary (Moln#{225}r,

1979, 1980). A second species, S. bnan-

chialis, was reported from common carp

from the USSR (Lom et al., 1983) and Chi-

na (Chen Chih, 1973). Lom et al. (1983)

reclassified the gill sphaerospores and pro-

posed two new species names, S. molndni
which was formerly S. canassii and S. chi-

nensis as a replacement for S. bnanchialis.

Abnormally high losses among 2 g gold-

fish (Carassius aunatus) from a commer-

cial farm were submitted to the laboratory

in March of 1989. The fish were being

reared in #{188}acre earthen ponds and the

water temperature was 17 C. Affected fish

had pale gills but were otherwise normal

in external appearance. Skin and gills

scrapings showed numerous Ichthyoboda

necatrix. Two fish were fixed in Davidson’s

solution (Humason, 1979) for later exam-

ination following standard techniques for

paraffin embedding, sectioning and stain-

ing with hematoxylin and eosin.

Sections of the gills of two fish showed

a moderate to severe hyperplasia of the

gill epithelium with some fusion of sec-

ondary lamellae (Fig. 1). On closer study

numerous developmental stages and

sphaerospores in the gill epithelium were

detected (Fig. 2). Prespore stages were

characterized by a large diffuse cytoplasm

or “pseudoplasmodium” with one to six

internal cells. This enclosing cell has been

referred to as a “pseudoplasmodium” be-

cause spore development occurring within

this enveloping cell differs from that of

most myxosporeans in which sporogonic

cells are surrounded by plasmodia distrib-

uted throughout a larger enclosing sack-

like body or pansporoblast (Lom, 1987).

Spores were spherical with an equal

mean length and width of 6.3 �sm (n = 10),

as measured from the sections. Spore valves

were slightly thickened at the suture, par-

ticularly anteriorly. The suture lies in a

plane perpendicular to two prominent

pyniform polar capsules of 4.0 x 2.8 �sm

in length by width. One, occasionally two,

spores developed within a surrounding

pseudoplasmodium. Development and re-

lease of the spores caused spaces to be

formed in the epithelium and several spores

were found in the interlamellar spaces (Fig.

2). Multicellular aggregates found in the

interstitium of the kidney had some similar

features to blood stages of Sphaerospora

spp. as described by Lom et al. (1985) for

other cypninid fishes (Fig. 3). Sporogonic

stages of the myxosporean were not found

in the lumina of the kidney tubules non in
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FIGURE 1. Hyperplasia of the gill epithelium of

goldfish associated with the presence of sphaerospores

(arrows). Bar = 100 �tm. H&E.
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FIGURE 3. Multicellular forms (arrows) in the si-

nuses of the kidney of goldfish with gill sphaerosporo-

sis. Bar = 10 sm. H&E stain.
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the blood as described for S. molndni in-

fections (Lom et al., 1983).

Although renal sphaenospores have been

detected among several fishes in the U.S.A.

and Canada, including cypninids in Cali-

fornia (Hednick et al., 1988), we could not

find any reports of gill sphaerosporosis in

North America. We have found renal

sphaerospores in Calico goldfish (C. au-

natus) imported from Japan and among

feeder goldfish from farm ponds (unpubl.

data) and in neither case were they asso-

ciated with disease. In contrast, the gill

sphaerospones in our study were associated

with pathological changes in the gills of

the goldfish.

The myxosporean observed in our study

resembles S. chinensis as found in the gills

of common carp in USSR, eastern Europe

and China (Lom et al., 1983). Sphaerospo-

ra chinensis spores are nearly spherical

(7.4 x 7.0 �m in length by width) and two

pyniform polar capsules occupy up to two

thirds of the length of the spore (Lom et

a!., 1983). Although the spores we found

were smaller than those reported for S.

chinensis this may have been due to

shrinkage during fixation. The size and

shape of the polar capsules cleanly sepa-

FIGURE 2. Sphaerospores (arrows) in the gill ep-

ithelium between adjacent secondary lamellae of

goldfish. Bar = 10 zm. H&E.

rates S. chinensis in the goldfish sphae-

rospores from S. molndni which possesses

two small spherical polar capsules (Lom et

al., 1983; Desser et a!., 1983). Further stud-

ies on fresh spores are needed to confirm

our identification. Importations of orna-

mental cypninids from eastern Asia are the

probable origin of this myxosponean now
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present in populations of goldfish in Cal-

ifornia.
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