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GASTRIC ULCERS ASSOCIATED WITH

Con t racaecum SPP. (NEMATODA: ASCAROIDEA)
IN A STELLER SEA LION AND A WHITE pELICANrn

Sl-KWANG LIU,L1 and ALFRED G. EDWARD

A bstract: Coiztracaecunz spp. (Nematode: Ascaroidea) caused gastric ulcers in a
Steller sea lion from the California coast and a white pelican from Tule Lake,
California. The parasite penetrated deeply into the gastric wall, causing extensive
inflammtory reaction. A hyaline material formed a mold surrounding the head of

the nematode in the granulation tissue.

Contracaecuin is a parasite of sea

mammals,”’” “‘ marine birds,” and

marine fishes.” In the cases reported here,

adult and juvenile worms were found in

ulcerative lesions of the stomach of a

Steller sea lion and the proventriculus of
a white pelican.

Gross Pathology

A piece of stomach 16.4 cm by 12.5

cm of a male Steller sea lion (Eutneto-

pias jubata) captured on the California

coast was submitted for pathologic and

parasitologic studies. Grossly, two ulcers
were observed in the specimen. The first

ulcer was irregularly shaped, 3.5 cm long,
1.2 to 1.8 cm wide and 0.6 to 0.9 cm

deep, and contained seven tightly attach-

ed worms. The second ulcer was round,
0.8 cm in diameter and 0.6 cm deep, and

contained four worms. Some worms were

free on the mucosa of the stomach.

The adult parasite had three lips and

interlabia and had a cervical collar be-
hind its head (Figure 2). The anterior

cecum was larger than the posterior
appendix. Spicules were equal, the guber-

naculum was absent in the male, and the

vulva was in the anterior part of the

female body. The parasite corresponded
closely to descriptions of Contracaecum

osculatuin.”’’”’

The ulcers were dark gray, and their
edges were sharp and distinct. Their

surfaces were coated with mucus, and
their bases with a layer of necrotic tissue
in which the heads of the parasites were
buried. The ulcers extended through
the mucosa, submucosa, and into the

musculature of the gastric wall. The

tissue surrounding them was swollen and

thickened, reddish-gray, and firm to the
touch. The vessels in the serosa were

congested.

A piece of proventriculus of a white

pelican (Pelecanus erytbzrorhyncbius) of
unknown sex captured on Tule Lake,
California, was submitted for pathologic

and parasitologic examinations. Three

irregular ulcers, 5 to 8 mm in diameter
and 3 to 5 mm deep, and two or three

worms tightly attached to each ulcer
were observed in the specimen. The para-

sites were identified as Contracaecum sp.

Histopathology

In the piece of stomach from the

Steller sea lion, the base of the ulcers

was covered first by a rather thick layer

of fibrinous necrotic material studded
with bacterial clumps. Beneath this was a

thin layer of nuclear debris and disinte-

grated granulocytes (Figure 1), which

merged into a thick layer of granulation
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FIGURE 1. Stomach of a Steller sea lion; ulcerated surface is coated with necrotic material

and fibrin. Mucosa has been replaced by granulation tissue. Sections of the nema-

tode are seen on the surface as well as deep within the granulation tissue. H & E

stain, x 25.
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tissue consisting mainly of granulocytes,
lymphocytes, plasma cells, macrophages,
histiocytes, fibroblasts, and angioblasts
Beneath the granulation tissue was fib-
rous (scar) tissue - chiefly fibroblasts,
angioblasts, histiocytes, collagen fibers
with a whorl pattern, newly formed blood
vessels, and a few lymphocytes and
plasma cells. The fibrous tissue extended
down between bundles of muscle. The
glands adjacent to the ulcer were de-
creased in height, tortuous, and dilated.
They were lined with undifferentiated,
mucin-secreting cells resembling intestinal
epithelial cells. Specific parietal cells and
chief cells were absent. The adjacent
mucosa and submucosa were infiltrated

with numerous lymphocytes and plasma
cells.

The heads of the immature worms
penetrated into the granulation tissue and
even extended deeply into the immature
fibrous tissue. The bodies of the parasites
were bathed in the necrotic debris and
masses of bacteria. A pink to bluish-pink
hyaline material formed a mold around
the head of the parasite deep in the
granulation tissue (Figure 2). Immediately
adjacent to this material was necrotic
tissue consisting of pyknotic nuclei and
eosinophilic cytoplasm. Masses of bacteria
trailed behind the hyaline material. The
hyaline image was mixed with streaks of
hasophilic nuclear fragments in the pen-
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FIGURE 2. Section of the head of Contracaecum surrounded by hyaline material and im-

mersed in the necrotic debris and granulation tissue. Bacterial masses trail behind

the hyaline material. H & E stain, x 50.
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phery. The hyaline mold, which had been
vacated by the head of the worm, was
occupied by numerous granulocytes and
macrophages. The periphery of the hya-

line substance had merged into the granu-
lation tissue.

Similar lesions were observed in the
proventniculus of the white pelican,

except that the granulation tissue was
minimal (Figure 3).

Histochemical reactions of the hyaline
material were varied. With the periodic
acid Schiff (PAS) reaction,’ the internal

border was yellow, the periphery was
light orange-pink, and the worm was a
yellowish pink. With Mallory Crossman
stain,’ the hyaline material was dark red
to red-orange, with some bluish staining
material. In trichrome Pollak stain,” it
was greenish, similar to collagen and
reticulum. It was negative for iron in
PenIs’ stain.4 There was no reaction in
Gram-Weigert stain.16 It was greenish in
Gordon Sweet stain,” negative for DNA
in the inner portion in Feulgen stain,4
and negative for RNA and DNA in
methyl green pyronine stain.4

FIGURE 3. Proventriculus of a white pelican. Hyaline material formed around Contracaecum

sp. has been surrounded by necrotic debris and inflammatory cells in the mucosa.

H & E stain, x 50.
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DISCUSSION

In the cases described here, the princi-
pal gastric lesions are probably due to
penetration of the immature worms, their
excretion or secretion causing local tissue
destruction and inflammation. The nema-
tode has been reported responsible for
gastric ulcers in sea mammals.6””

The formation of the hyaline substance
around the head of the immature nema-
todes in the stomach of the sea lion and
proventriculus of the white pelican is not
fully understood. Results of histochemical
studies, however, suggest that the material

consisted of secretions of the larva mixed
with necrotizing tissue and cells from
the host, indicated by the presence of
pyknosis and karyorrhexis of cell nuclei
in its periphery. The hyaline material
was similar, but not identical, to that of
cutaneous lesions in man,” in mice ex-
perimentally infected with the larvae of
Tro,nbicuba aka,nushi,’ and in black
ducks and mallards naturally infected
with Woinersia strandtinani.’ It was dif-
ferent from the cuticle and cast skin of
the nematode.” We thought the mate-
rial might be an antigen-antibody com-
plex. Identical lesions were also seen in
the stomach of a rabbit experimentally
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