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Coccidia, X-Cell Pseudotumors and Ichthyophonus sp. Infections in
Walleye Pollock (Theregra chalcogramma) from Auke Bay, Alaska

W. D. Eaton,'? M. L. Kent,® and T. R. Meyers,? ' Juneau Center for Fisheries and Ocean Sciences, University of
Alaska Fairbanks, 11120 Glacier Highway, Juneau, Alaska 99801, USA; 2 Alaska Department of Fish and Game F.R.E.D.
Division, Juneau, Alaska 99802, USA; 2 Department of Fisheries and Oceans, Biological Science Branch, Pacific
Biological Station Nanaimo, British Columbia, Canada VIR 5K6

ABSTRACT: One hundred twenty-five walleye
pollock (Theragra chalcogramma) were col-
lected from Auke Bay, Alaska (USA) in 1985
and examined for histologic evidence of disease-
causing infectious agents in 1987. A Goussia sp.-
like coccidium was found in the kidney tubules
of 75% and an Eimeria sp.-like coccidium was
found in the intestine of 18% of the fish ex-
amined. The kidney coccidium was associated
with sloughing of the tubular epithelium, peri-
tubular fibrosis and granuloma formation. The
intestinal coccidium was associated with severe
tissue displacement and inflammation. In ad-
dition, X-cell pseudotumors were observed in
the pseudobranchs (4%), and the fungus Ichthy-
ophonus sp. was observed in the kidney, intes-
tine or brain of 2% of the pollock.

Key words: Pollock, fish coccidians, Eime-
ria sp., Goussia sp., X-cell pseudotumors, Ich-
thyophonus sp., survey.

The walleye pollock (Theragra chalco-
gramma) is one of the most abundant and
heavily exploited of the ground fish in
Alaska, with harvests in the Gulf of Alaska
ranging from 115,000 to 5,500,000 metric
tons/yr since 1974 (Bakkala and Wespe-
stad, 1983). However, the size of the har-
vest fluctuates yearly among the different
age classes due to environmental pressures,
many of which are undefined, and ex-
ploitation rates (Francis and Bailey, 1983).
One such pressure may be the presence of
different pathogens.

Pathogens of the walleye pollock have
not been well characterized. Arthur (1984)
described the parasite fauna of pollock
grossly, but no histopathologic evidence of
disease was reported. The current study
was conducted to identify potential disease
producing infectious agents in walleye pol-
lock from Auke Bay, Alaska through his-
tological examination of various tissues and
organs.

One hundred twenty-five walleye pol-
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lock were collected from Auke Bay, Alaska
during April through August, 1985, using
a 5.4 m otter trawl, and examined in 1988.
After gross examination at the time of col-
lection, the fish were preserved in 10%
buffered formalin for later histologic ex-
amination. Wet mount examinations were
conducted using formalin fixed tissues.
Tissues were processed for histology using
standard techniques and stained with he-
matoxylin and eosin (Humason, 1979).

The fungus Ichthyophonus sp. was ob-
served in 2% (3/125) of the pollock. Ich-
thyophonus sp. resting spores were seen
within granulomata of the kidney, intes-
tine and brain while germinating spores
with pseudopodia-like hyphae were ob-
served within granulomata in the kidney
(Fig. 1). To our knowledge, this study pro-
vides the first record of Ichthyophonus sp.
in walleye pollock. Although Ichthyopho-
nus sp. infections have caused extensive
mortalities in numerous species of fish and
have been considered a possible limiting
factor to population growth in some ma-
rine fish (Sindermann, 1970), the fungus
probably has no significant effect on the
population of pollock in Auke Bay as both
the incidence and intensity of infection are
very low.

Pseudobranchial X-cell pseudotumors
were found in 4% (5/125) of the fish ex-
amined. The pseudotumors were generally
bilateral and were composed of large ag-
gregates of X-cells (8 to 17 um diameter)
surrounded by connective tissue. The
X-cells had infiltrated the pseudobranch
and replaced most of the normal tissue
(Fig. 1). These diffuse X-cell pseudotu-
mors appear to be more similar to those
found in the pseudobranchs and gills of
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A. Germinating resting spore of the
fungus Ichthyophonus sp. in the kidney of walleye
pollock (bar = 20 um). B. Pseudobranchial X-cell
pseudotumors observed within walleye pollock (x,
X-cells; p, normal pseudobranchial tissue; bar = 30
um).

FIGURE 1.

eelpouts (Desser and Khan, 1982) and dabs
(Diamant and McVicar, 1987) than to those
previously reported in pollock and cod (Al-
pers et al., 1977; McCain et al., 1979; Mor-
rison et al., 1982) in that the X-cells in-
vaded the pseudobranch tissue rather than
occurring next to or on top of the pseudo-
branchs separated from normal cells by a
connective tissue capsule. Although Dia-
mant and McVicar (1987) concluded that
some secondary respiratory capabilities
may be lost due to severe X-cell infections,
similar to those observed in the current
study, the low prevalence of the pseudo-
tumors in the Auke Bay pollock suggests
that the X-cells do not have a significant
effect on the overall population.

Two different coccidian parasites were
observed; one in the kidney tubules and
the other within the intestine. The kidney
parasite was present in 75% (94/125) of
the fish. It appeared to belong to the genus
Goussia as examination of 20 formalin fixed
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oocysts (Fig. 2) showed that they were 12.1
+ 0.5 um long and 11.3 + 0.8 um wide,
contained four ellipsoidal sporocysts that
were 10.2 + 0.6 um long and 5.3 + 0.2
pum wide, each of which apparently lacked
a polar Steida body and contained two
elongate sporozoites which were 12.3 +
0.7 um long and 2.0 + 0.3 um wide. Macro-
gamonts within the kidney tubule epithe-
lium and between the epithelium and bas-
al lamina were the earliest form of the
kidney coccidium observed and were as-
sociated with sloughing of the epithelial
layer of the kidney tubules. Large num-
bers of macrogamonts, oocysts with de-
veloping sporocysts, and free sporocysts and
sporozoites within the kidney were asso-
ciated with peritubular fibrosis and gran-
ulomata formation (Fig. 2). No microgam-
onts or asexual stages of the parasite (mer-
onts) were observed.

The second coccidian was found in the
mucosa and submucosa of the intestine of
18% (23/125) of the pollock. It appeared
to be a member of the genus Eimeria as
examination of 20 formalin fixed oocysts
(Fig. 2) showed them to be 18 + 0.8 um
long and 14 + 0.9 um wide and contain four
ellipsoidal sporocysts which were 11 + 0.6
pm long and 5 + 0.4 um wide, each having
a structure suggestive of a Steida body and
two sporozoites which were 8.5 = 0.6 um
long and 2.1 £ 0.3 um wide. Macrogam-
onts and developing oocysts with sporo-
cysts were observed in the intestinal mu-
cosa and submucosa of infected fish. The
intensity of infection varied from a few
macrogamonts causing minor tissue dis-
placement to large numbers of macrogam-
onts and oocysts causing extensive tissue
necrosis, inflammation, and granulomata
formation (Fig. 2).

These two coccidians may have the po-
tential to cause disease when present at the
intensities seen in the Auke Bay walleye
pollock. Both infections probably resulted
in reduced function of the affected organ
and could be a contributing factor in in-
creased mortalities. Further investigations
are necessary to determine the taxonomic
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FIGURE 2. A. Macrogamonts (m) of the Goussia sp.-like coccidium in walleye pollock kidney tubules (bar
= 20 um). B. Developing oocysts (0) and sporocysts (s) with sporozoites of the Goussia sp.-like coccidium
within the lumen of a fibrotic kidney tubule of pollock (bar = 10 um). C. Kidney granuloma (g) containing
sporocysts (s) of the Goussia sp.-like parasite (bar = 30 um). D. Oocysts of the Goussia sp.-like coccidium
containing four sporocysts each with two sporozoites (from formalin preserved material) in walleye pollock
kidney (bar = 10 um). E. Eimeria sp.-like coccidium in the mucosa and submucosa of the intestine of walleye
pollock (bar = 20 um). F. Oocysts of the Eimeria sp.-like coccidium containing four sporocysts, each of which
has a polar thickening resembling Steida bodies (s; bar = 10 um).
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placement of these parasites and if they
are important in pollock survival and, thus,
may affect population size.

This work was supported by Alaska Sea
Grant Project Number NA-82AA-D-SG041
and conducted at the Juneau Center for
Fisheries and Ocean Sciences, which is part
of the University of Alaska Fairbanks
School of Fisheries and Ocean Sciences.
Histological preparations were done by
Sally Short, Alaska Department of Fish and
Game.
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