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SOME HISTOPATHOLOGICAL LESIONS CAUSED BY
HELMINTHS IN MARINE MAMMALS®

GEORGE MIGAKI,Z DON VAN DYKE,E and RICHARD C. HUBBARDE

Abstract: Microscopic lesions caused by helminths discussed in this paper are ver-
minous pneumonia, gastric ulcers, and ulcerative enterocolitis in the California sea
lion (Zalophus californianus); biliary fibrosis and pulmonary granulomas in the dall
porpoise (Phocoenoides dalli); and gastric fibrosis in an Atlantic bottlenose dolphin

(Tursiops truncatus) and a Pacific bottlenose dolphin (Tursiops gilli).

The purpose of this paper is to describe
and illustrate the severity of the tissue
damage produced by helminths in wild
pinniped and cetacean animals. The re-
cognition of such parasite-related lesions
is an important consideration in evaluat-
ing the clinical behavior of the animal.
The identification of the parasite will
aid not only in establishing the cause of
the lesions but also in the proper treat-
ment of such affected animals.

During the past year necropsy speci-
mens from over 40 marine mammals
have been received in the Registry of
Comparative Pathology (RCP) and ex-
amined histologically. The specimens,
which were submitted to the RCP either
as contributions or for consultation, were
from wild marine mammals, some of
which had been used in experiments
following capture. During the course of
histologic examination of the specimens
we observed lesions caused by or
associated with helminths, which were

considered to be relatively common path-
ologic changes but worthy of documen-
tation. Specific case histories, though they
would be desirable, are not available.
Reviews of the literature concerning hel-
minths in marine mammals have been
reported by Johnston and Ridgway,’
Delyamure,* Woodard et al.,* Yamaguti,*
Fleischman and Squire,® Ridgway,"
Keyes,* and Cockrill.?

Verminous Pneumonia in the California Sea
Lion (Zalophus californianus)

Reports®®® indicate that verminous
pneumonia caused by Parafilaroides de-
corus is a common occurrence in the
California sea lion. A recent report®
indicates that the opaleye fish (Girella
nigricans) serves as an intermediate host
for this nematode.

The six sea lions with verminous pneu-
monia in this report were found stranded
along the coast of California. Clinical
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signs were nonspecific and consisted of
labored respirations and coughing. At
necropsy, the lungs had a mottled ap-
pearance and areas of consolidation. The
bronchial and tracheal lumens contained
a frothy reddish material. Fibrinous
strands were adherent to the pleura.

Histopathologic lesions in the lungs
caused by P. decorus have been well
documented.”* In our sea lions the adults
and larvae of P. decorus were found in
the alveoli and bronchi, and there was
considerable variation in the response of
the host tissue to the parasite. In some
areas there was little inflammatory re-
sponse (Figs. 1A, 1B), while in other
areas there was thickening of the inter-
alveolar septa from edema. In the con-
solidated areas, the alveoli and bronchi
were filled with polymorphonuclear
leukocytes, predominantly eosinophils,
with the interalveolar tissue containing
histiocytes, plasma cells, eosinophils, and
lymphocytes (Fig. 1C). The degeneration
and death of the adult parasite may
have caused hypersensitivity, as indicated
by the presence of many eosinophils.’

Gastric Ulcers in the California Sea Lion

Gastric ulcers in marine mammals
caused by the genera Anisakis and
Contracaecum have been reported.®'*%
The parasites, though seen in gastric
ulcers of our eight sea lions at necropsy,
were not identified. The gross appearance
of the ulcers varied, some being fresh
and hemorrhagic, others in various stages
of healing. The active ulcers were rela-
tively large, were situated in various
areas of the stomach, and had extended
deeply into the wall. They had a crater-
like appearance with thick, raised edges.
Histologically, the ulcers contained entire
intact parasites (Fig. 2A) and degener-
ated eosinophilic cuticular fragments
(Fig. 2B). The ulcers in many instances
extended beyond the submucosa and into
the tunica muscularis. The necrotic cen-
ters of the ulcers were surrounded by a
thick, fibrous tissue. The Y-shaped lateral
cords of the parasites suggests that the
nematode belongs to the genus Anisakis’
(Fig. 2C).
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Ulcerative Enterocolitis Caused by Unidentified
Flukes in the California Sea Lion

Flukes (Fig. 3A) were found in the
mucosa of both the small and the large
intestines of three sea lions. Small ulcers
(Fig. 3B) with catarrhal exudate were
adjacent to the flukes, and it is quite
likely that these flukes are responsible
for the ulcers. These small flukes, many
containing eggs, were not identified as to
species. In the northern fur seal (Callo-
shinus tarsinus), Keyes* found the follow-
ing trematodes in the small intestine:
Pricetrema zalophi, Phocitrema fusiforme,
and Cryptocotyle jejuna.

Biliary Fibrosis in the dall porpoise
(Phocoenoides dalli)

This condition was found in two dall
porpoises. Epithelial cells of the large
bile ducts had undergone extensive hyper-
plasia and many glandular structures
with wide lumens had formed (Figs. 4A,
4B). The cellular infiltrates consisted of
a mixture of leukocytes, predominantly
lymphocytes, plasma cells, and histiocytes,
with a few eosinophils. The connective
tissue surrounding the bile ducts was in-
creased in amount and was composed of
mature collagenous tissue. The fluke had
morphologic features similar to those
described for Campula oblonga.* Wood-
ard et al.” reported hepatic and pancre-
atic lesions caused by Campula palliata
in T. truncatus. The triangular pigmented
eggs in the uterus were an interesting
finding, and they may serve as a differ-
ential feature in the identification of this
genus of fluke in tissue sections (Fig. 4A,
inset). In the absence of a demonstrable
fluke in tissue sections, the severe focal
proliferation of the biliary epithelium
may be mistaken for a benign neoplastic
process.

Pulmonary Granulomas in a Dall Porpoise

The lungs had many small nodules at
the edges of the lobes. Microscopically,
the lesions were large, discrete histiocytic
granulomas surrounded by a wide band
of collagenous tissue (Fig. 5A). The
centers of some of the granulomas con-
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FIGURE 1.

Verminous pneumonia in the California sea lion.

A. Parafilaroides decorus, containing many larvae in their uteri, in the alveoli.
Note the slight inflammatory process. AFIP neg. 71-670, X 63. B. Numerous
P. decorus in the alveoli, with thickening of the interalveolar septa resulting from
collapse of the alveoli anl leukocytic infiltrates. AFIP neg. 71-503, X 55. C. Broncho-
pneumonia with the lumina of the alveoli, bronchioles, and bronchi filled with
polymorphonuclear leukocytes (mostly eosinophils), lymphocytes, plasma cells, and
macrophages. Edema is demonstrated in the thickened interalveolar tissue. AFIP
neg. 71-661, X 45.
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tained cross sections of a nematode that
was identified as Halocercus sp. These
nematodes were found in the small bron-
chi (Figs. 5B, 5C) and were causing a
severe bronchitis with a considerable
amount of mineralization and desquama-
tion of the bronchial epithelium. Since

this animal has a poorly developed cough
reflex, it has been suggested that bron-
chial exudate descends towards the
alveoli and results in the histiccytic
granulomas. In T. truncatus, H. lageno-
rhiynchi has been reported as a common
nematode in the lung."

FIGURE 2.
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Gastric ulcers in the California sea lion. A. Numerous sections of nematodes found
in an ulcer. Mucosa (1) and muscularis (2) of the stomach. AFIP neg. 71-509, X 8.
B. Eosinophilic cuticular remnants of the nematode (arrows) found in the necrotic
portion of the ulcer. AFIP neg. 71-2140, X 50. C. Higher magnification of a cross
section of a nematode. Note the Y-shaped lateral cord (arrow), which suggests the
possibility that the nematode belongs to the genus Anisakis. AFIP neg. 71-2157, X 75.
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Another nematode, Stenurus minor,
has been reported in subpleural granulo-
mas in lungs of a dall porpoise.’

Gastric Nodular Fibrosis in an Atlantic Boitle-
nose Dolphin (Tursiops truncatus) and a Pacific
Bottlenose Dolphin (Tursiops gilli)

The fluke causing gastric nodular fib-
rosis in T. truncatus has been reported as
Pholeter gastrophilus.” In our specimens,
such gastric lesions were observed in a
T. truncatus and a T. gilli. Histologically,
there were large fibrotic nodules in the

submucosa of the stomach. The cystic
centers of these nodules contained adult
flukes (Fig. 6A). The flukes were sur-
rounded by a thick layer of collagenous
tissue, containing small accumulations of
eosinophils. The presence of cuticular
spines and of yellow eggs with a single
operculum (Fig. 6B) and the absence of
a body cavity are criteria that are useful
in the identification of a trematode in
tissue sections. In the event that parasitic
structures are not demonstrable, such
fibrotic lesions may be mistaken for a
neoplasm because of the extensive fibrosis
in the gastric wall.

FIGURE 3.
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Ulcerative enterocolitis associated with flukes in the California sea lion. A. A fluke,
containing eggs (arrow) locatel in the mucosa of the small intestine. AFIP neg.
71-662, X 175. B. Focal necrosis of the mucosa of the large intestine resulting in
small ulcers. AFIP neg. 71-2153, X 56.
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FIGURE 4.

Biliary fibrosis in the dall porpoise. A. A large bile duct in the liver, with exten-
sive fibrosis on the periphery (1) and proliferation of the epithelial cells (2) and
several Campula oblonga (3) present in the lumen. AFIP neg. 71-498, X 10. (Inset)
Higher magnification to demonstrate the triangular-shaped eggs of C. oblonga.
AFIP neg. 71-497, X 180. B. Higher magnification of portion of A to demonstrate
the cuticular spines (arrow) and oral sucker of C. oblonga. Note glandular hyper-
plasia of the biliary epithelium. AFIP neg. 71-2155, X 75.
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FIGURE 5.

Pulmonary granulomas in a dall porpoise. A. The large, discrete granulomas are
composed essentially of histiocytes. AFIP neg. 71-2144, X 56. B. Bronchus containing
several sections of the nematode, Halocercus sp. Note desquamation of the
bronchial epithelium and leukocytic infiltrate in the submucosa. AFIP neg. 71-502,
X 45. C. Higher magnification of portion of same tissue as B to demonstrate the
morphologic features of Halocercus sp. Note the cuticular ridges and spines. AFIP
neg. 71-2154, X 180.
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FIGURE 6. Gastric nodular fibrosis in a Pacific bottlenose dolphin. A. The fluke, Pholeter
gastrophilus (1), anl eggs (2) are located in the center of a large fibrotic nodule in
the submucosa of the stomach. AFIP neg. 71-2147, X 16. B. Higher magnification
of portion of A to demonstrate the collagenous connective tissue surrounding the
fluke. Note the cuticular spines (arrow) and eggs. AFIP neg. 71-2148, X 180.
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