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HISTOPATHOLOGIC ALTERATIONS ASSOCIATED WITH

Anisakis LARVAE IN PACIFIC HERRING FROM OREGONrn

A. K. HAUCK,L� Department of Fisheries and Wildlife, Oregon State University,

Corvallis, Oregon 97331, USA

E. B. MAY, Department of Veterinary Medicine, Oregon State University,

Corvallis, Oregon 97331, USA

Abstract: A histopathologic study of Anisakis sp. larvae in Pacific herring (Clupea

harengus pallasi) is presented. Tissue alterations included mechanical compression
of the pancreas and liver, granulomatous inflammation and necrosis of the liver, and
trauma to the muscularis externa of the pyloric caeca. Host exudate in most lesions

contained macrophages (histiocytes) and lymphocytes.

INTRODUCTION

Anisakis sp. larvae have a wide dis-
tribution in many species of marine
fishes, which serve as transfer hosts.
Anisakis larvae are a stable part of the
parasitic fauna of herring (Clupea sp.)

The importance of Anisakis larvae as
a public health problem became known
when they were found to cause gastric

granulomata in man. This condition,
presently known as human anisakiasis,
was initially reported from Holland,”
then later from Japan,’ and more re-
cently from the U.S.’1 Subsequently, the
histopathologic changes and the visceral
larva migrans accompanying anisakiasis
have been thoroughly investigated in
man and in experimental wild animals.8’9’

‘#{176}“�“� Relatively little is known of the
pathologic effect of Anisakis larvae upon
fish hosts,2 and although various inves-
tigators have described lesions in some
fish species infected with Anisakis lar-
vae,”6 its histopathology in Pacific her-
ring (Clupea harengus pallasi) from
Oregon waters has not been documented.

MATERIALS AND METHODS

Between April and July, 1975, 116
herring were purchased at Newport, Ore-
gon. All specimens were examined for
Anisakls larvae. A total of 15 fish, with
varying levels of infection, were selected
for the study. These were killed and
fixed immediately after purchase. Since
the larvae excysted and continued to
migrate from fish being fixed in 10%
formalin, Dietrich’s fixative was selected
to fix the larvae in situ. To facilitate
fixation of the gastrointestinal tract,
Dietrich’s fixative was injected into the
esophagus using a 50 cc syringe. Tissues
were processed according to standard
histological methods, and 6 �m sections
were stained with Harris’ hematoxylin-

eosin for conventional light microscopy.
Tissue sections and blood smears were
respectively stained with Giemsa and
Wright-Leishman stains to identify blood
cell types. Liver sections with granulo-
mas were stained with Gram’s and acid
fast methods. Larvae were identified
following the descriptions of various
investigators.”1’

Lii Oregon Agricultural Experiment Station Technical Paper No. 4190.

�1 Present address: Fish Pathology Laboratory, State of Alaska, Department of Fish and Game,
Anchorage, Alaska 99502, USA.
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FIGURE 1. Anisakis larvae (L) within host

capsules (C) and cellular exudate (E). H & E

x240.

FIGURE 2. Compressed hepatic tissue (H) with

associated Anisakis larva (L) and host capsule

(C). H&E x74.
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RESULTS

Anisakis larvae were present in all
fish examined. At gross inspection the
larvae were coiled inside a connective
tissue capsule at the surface of the
pyloric caeca, pancreatic tissue, liver and
large intestine. Gross lesions were not
detectable.

Most larvae found in microscopic ex-
amination were encapsulated in a con-
centrically layered capsule (Fig. 1). In
some cases the capsule adhered to the
tissue serosa, but it was generally separ-
ated by a layer of host exudate contain-
ing free macrophages and lymphocytes.
Macrophages also were aggregated to-
gether, forming the denser part of the
capsule. Larger numbers of lymphocytes
appeared to be associated with the cap-
sule of lightly to moderately infected
fish than of heavily infected fish.

All specimens examined demonstrated
mechanical compression and displace-
ment of the pancreas as well as host
exudate at sites of close or direct larval
contact. Numerous macrophages and
lymphocytes had infiltrated the same
region, but they were not found within
the pancreatic tissue.

Four of the fish had high larval in-
fections; these specimens had Anisakis

involvement at or near the liver. In mo-
derate to light infections, larval concen-
trations near the liver did not exist. All
four fish had parenchymal granulomas
of an undetermined nature. Acid fast
and Gram stained sections did not give
evidence that the granulomatous lesions
were of bacterial etiology. Necrosis,
often associated within granulomatous
inflammation in mammals, was not ob-
served. Mechanical compression of the
liver by Anisakis larvae was found in
all cases of liver involvement. Necrosis

I;’ �“f�
5.. ‘-‘.‘
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was not associated with this compression
(Fig. 2). One heavily infected fish had
severe, diffuse liver necrosis. Since com-
pression of the parenchyma was not
evident in this case, Anisakis larvae were
not considered to be the cause. Larval
penetration of the parenchyma was non-
existent in all fishes examined; one spe-
cimen, however, showed larval penetra-
tion deep in the interlobular spaces.

Mechanical injury to the muscularis
externa of a pyloric caecum was noted
on one fish, and a single autolytic larva
was found in the muscularis externa and
lamina propria of a pyloric caecum in a
second specimen (Fig. 3).

FIGURE 3. Autolytic larva (L) within pyloric

caecum (P), serosa (5) and cellular exudate

(E). H&E x180.

DISCUSSION

Capsule formation around A nisakis

larvae in the Pacific herring appears
similar to that described in other species

of fish.’ A thin, hyalinized layer of de-
generative tissue was located adjacent
to the larva. The next layer contained
loose connective tissue and aggregated
macrophages; this was followed by free
macrophages and lymphocytes. The ma-
crophages appeared morphologically sim-
ilar to the “finely reticular cells” de-
scribed by various investigators.’ How-
ever, macrophages of the present study
were identified as such because they
participated in capsule formation, con-
tained a foamy cytoplasm, lacked gran-
ules, and were numerous. Although the
macrophages lacked the characteristic
“dirty” cytoplasm resulting from phago-
cytosed particulate matter, the cells may
be actively imbibing the serous inflam-
matory exudate in the lesion.

The specific route of parasitic pene-
tration from the gastrointestinal tract to
the final position in the peritoneal cavity
was undetermined. The reaction in two
fish indicated that the pyloric caecum
may be a route to the peritoneal cavity.
More fish should be examined before
the penetration route can be determined.

The origin of the liver granulomas
and necrosis remains unclear. These con-
ditions existed only in heavily infected
fish, but the absence of repair tissue
does not indicate direct mechanical in-
jury.

Helminthic infections in higher verte-
brates often elicit an eosinophilic inflam-
matory response in host tissues. Such re-

sponse is common in human anisakiasis,
but was not present in the fish examined
in this study. This corroborates the find-
ings of other investigators,7 who asser-
ted that extensive eosinophilia is not the
usual inflammatory reaction of fish hosts
against parasites.

It is unlikely that a critical organ
dysfunction results from A nisakis infec-
tion in Pacific herring. But the presence
of the exudate and inflammatory cells
suggest an immunologic response of the
host to the larvae. The cellular com-
ponents of the lesion indicate a chronic
pathology, which would be significantly
serious only in older, more heavily in-
fected fish.
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