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Parasitism in Some Marine Mammals

I, Gordon Jodinston, MDD, and Sam I

AMONG MARINE MAMMALS in caphivity af
the Maval Undersea Hesearch and Devel-
opment Center’s Marine Bioscience Fa-
cililtv, Point Mugu, Calif., a varety of
interesting pathologie features have been
found, including bacterial infections and
parasitic infestationa. Parasitism has ae-
counted for a major portion of the patho-
logic changes found in marine mammals.*
Parazitic infestation has been the subject
of many reporis®4% Endoparasites found
have included a wvarety of cezlodes, ne-
matodes, acanthocephala® and  trema-
todes.”

Flukes identified as Zalophofrema he-
paticum were reportedly found in the
bile duct of an Atlantic bottlenose por-
poise, Twrsiops bruncaiust although it
appears lo be primarily a parasite of
pinnipeds® The pathogenesiz of infles-
tation with Brounine cordiformiz, an-
other trematode that we have encoun-
tered on several occasions, was recently
reported. ™ A filariid nematode was re-
ported from the right side of the heart
and branches of the pulmonary arlery of
a harbor seal, Phoca vitwling™  What
appear to be trematode ova were found
inn brain abscesses of & stranded common
dolphin, Delphinus beirdl,” Similar ova
were found in the brains of 4 addilional
animals—2 Lagenorhvnchus obliguidens
and 2 Tursiops fruncatus® The para-
sific gastrointestinal nemalode, Anizakis
maring, waz found to infect man as well
ag numerons spacies of scn mammala.’®
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The following case histories illuatrate
the variely of parasitic conditions found
among 4 species of porpeizes, the north-
ern elephant seal, and the California sea
lion during the past § years. The inci-
dence of parasitizm s striking, and one
cannol jgnore the possible hacards of
gimilar parasitism to men who work
within the ocean environment.

ase Histories
PHOCOENOIDES DALLL

Caze 1. —An adult pregnant femals
Dhall porpoise, P, delli, weighing 115 kg,
was captured east of Anacapa Island
near Santa Barbara, Calif.,, on Aprnl 21,
1965, She adapted well to caplivity and
was taking food from the hand 4 days
later., Food consumed during the entire
period of captivity averaged 15 kyg. each
day. On the 24th day of captivity, her
food consumption drepped to 7 kg, She
ate very little thereafter and died on
the 27th day of captivity.

Mecropsy revealed the lahia to be
enlarped and the birth canal to be open.
The cerviz was dilated and fetal mem-
brones were protuding from the cervix,
but a fetus was not vizible, Thick brown
fluid exuded feom the breasts when they
were cut. The mammary glands were
infested with Placentonema sp., a uterine
worm of whales, The dead fetus was
near term, but it had not undergone
antolvsia; it was not deformed, Pleural
membranes of the entive left thorax were
markedly injected, and purulent exudate
was found over the paristzl pleural
surfacez  and  anterior  mediastinum,
The fatty pad® along the margin of the
left. lung was enlarged and  extremely
firm. The cut surface of the nng and
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Fig. 1=Parasites [Pa-
cantonama 20l in mam-
mnry Hssue of Fhoooon-
crieles dalli (Gall porpaisal,
= 250,

fatty pad had a glistening, gelatinous,
firtn appearance. Bacteria cultured from
fluid in the thorax and Irom the ent sur-
face of the lnng were identified as Prafeus
vicdparis and Kecherichin coli.

Tissuez collected at necropay  were
fixed in formalin and processed  for
mounting in paraflin blocks, Tissue sec-
tionz were cut at thicknesses of 4 to 6 p
and stained with hematoxvlin-cozin or
periodic acid-Schill atain, or both.

The significant  histolegic  findings
were;  The mammary tissue was the
seat of lobular hvperplasia with marked
socrelory activity of acinar and ductal
epithelium. Within the mammary tis-
sue were scablered cross and tangential
gectiona of vellow hyvaline structures iden-
tifisdl a8 Plocentonema sp. (Fig. 1), Gi-
ant cells were not recognized, and there
was na significant fibresis nor infiltra-
tion of cellular elements arownd the
wiarm,

The pleural surfuce of the left lung
waz oovered bw fibrin, polyvmoorphon-
clear leukocovies, and hyvperplastic meso-
thelial  cells. There  was  subpleural
edema, with polymorphonuclear leuko-
eytic infiltration of the subjacent pul-
motary parenchyma, and focal abscessa-
tion. Within 1 abscess were fragments
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of upidentified organieed structures, sug-
gestive of portionz of a worm, Numerous
additional zections failed to diselose suf-
ficient detail for identification (Fig. 2).

Death was attributed to preumonia
and empyema probably caused by P.
pedearis and B, coli infection, There was
also acute suppurative intrathoracie lym-
phadenitis. The parasites of the mam-
mary glands, Plocenfonena ep., were not
congidered to have conlribuled lo the
death of the porpoize.

tage 2N 180-cm. long adult femals
Dall porpoise, weighing 80 kg., was taken
in the Sapta Barbara channel in Janu-
ary, 1965, and was apparently doing well,
until she died suddenly after 1 month
of caplivity,

Examination at necropsy revealed sov-
eral subculaneous podules, coptaining
worms, on the posterior half of the body.
Mumeraus worms were also found in the
ductz of the mammary glands, Speei-
mens from both these sites were identi-
fied as Plocentorenia #p. The subeutane-
oung nodules conteined fermale parasites
only. Parasites found in the mammary
glands were of both sexes.

The trachea waz fillad with bloody
froth, and there was considerable blood
in the lungs, There were no other signs
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of infection, and parasites were not found
in the lungs, The cavse of the intrapul-
monary bemorrhage remained unlonown,

Case 3. —A 188-em. long, 113-kg. fe-
male Dall porpeize was caplured  for
study of normal tissues on Aug. 14, 1985,
fifleen miles west of MMorro Bay, Calif,
The animal was harpooned in the right
thorsx with a swordfish dart. The dart
piercaed the lung, but the animal cone-
tinued to hreathe and to fight the line
atlached fo the darl. Adr was bubbling
from the wound, and there was a great
deal of hemorrhage, Breathing condin-
ped for 1% hour after capture and did
not cease until after the mtravenous ad-
minigleation of 2 G, of =odinm pento-
barbital. The animal was examined at
necrapsy immediately alter death, Ku-
merous amall nematodes, Sfenurus mnor,
were found in the sinuses of the head,
There were no other pross abnormalities.

Histologic examination revealed no ale
normalities, except in the lungs where,
in the subpleural parenchyma, there were
crazs sectionz of worma surrounded by
denze areas of fibrosis, infilbration of
polvmorphonuclear leulocybes, Ivmpho-
cvies, macrophages, and some plasma-
tvpe cells. There were o Iew foreign
body-type giant cella within this tissue.
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Fig, 2—Crags section of
unidentitied wérm in fueng
of o Dall peepoiss, » 125,

These worms were also identified as S.
minor (Figx 3).

Cse 4—A TT-kg., 18Z-cm. long fe-
male Dall porpoize was captured on
March 25, 1968, off the Southermn Cali-
fornia coast. Bhe voluntarily ate squid
and Spanish muackerel the day after cap-
ture and was eating well and scemed to
be adapting for 8 daya. On the 9th day,
however, she had  leouble  swimming,
struck her head apainst the walls, and
stuck her bead out of the water re-
peatedly.  She freguently passed dark
groen, zomelimes almost black, feces and
regurgitated red-tinged fuid freguently,
Adlempts Lo resuscitste her sfter re-
moval [rom the fank were accompanied
By m orreat deal of regpurgitation of fluid
from the mouth,

Examinstion at mnecropsy  disclosed
emall, firm, havd nodoles aversging 0.5
cm. in diameter throughout both lungs
which, in cross section, were found to
contain a vellow pasty substance, Other
areas of the lungs appeared hemorrhagic.

Histologic examination of the lung
lesions revealed foct of complete necrosis
surrounded by an intense accumulation
of polvmorphonuclear leukocyvies and by
moderately dense fibrouz connective tis-
sue infiltrated with similar cells, in addi-
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Fig. 3=—Parasite {5ton-
urud ikl im lung of
Phaocoonoides dalli (Dall
porpaisal. x 25,

tion to lvmphocyies and o few plasma
cells, Eosinophils were infrequently ob-
served. Within the necrotic arcas weore
frapments of an unidentified substance,
some of which was hyvalinized and acide-
philic. Some of these [ragments re-
sembled portions of worms, although
dereneration was so0 extenzive that iden-
tification was not possible. A few multi-
nucleated foreipn body-type giand cells
laid within the wall near the locations of
the wnidentified substance. Alveoli in
other sections of lung lissue, uninvolved
v the inflammatory process, in Somc
instances were markedly distended and
partiolly filled with proteinacecus fluid
and unidentified debriz. Adjacent areas
were markedly atelectatic. There was
extreme hyperemia of the pulmonary
parenchyma. Some  bacterial coloniza-
tion was found within alveoll. Death waz
attributed to poeumonia,

Corser S0 99-kg, 182-0m. long fe-
male Dall porpoise was caplured approxi-
mately 8 milez zsouth of San Micholaz
Izland on April 1, 19646, From the time
of capture, she hod trouble swimming,
and =he often ran into walls or swam in
contact with walls, She never ook food
voluntarily during the 8 days she was
in captivity., She was force-fed through

Cetaber 1, 1969

an equine stomach tube twice daily. On
April T, 1965, she passed a dead calf
approximately 2 months prematare, and
the following day she was found dead.

Examination at pecropsy revealed the

uterus lo be filled with blood. There
waa no evidence of infection. Thepe were
FPlaocentonema sp. In the mammary fis-
SUE,

Histologic examination of lung fizsue
dizclozed a rather marked, diffuse, aote
bronchopneumonia involving both lungs.
Examination of pancreatic tissue re-
vaaled fibrosis and caleified objectz sug-
gestive of [oci of parasilic invasion.

TURSIOPS TRUMCATUS

A young female hottlenose porpoize,
T, bruncotus, 180 com. long and weizhing
78 kg, died auddenly, apparently as a
result of choking on & fish.

Examination al necropsy revealed a
forestomach filled with fish and paris
of fish in the pharvnx, Attached to the
mucoaa of the second stomach were fre-
matode parasites, Brounoma cordiformis
(Woll) (Fig. 4 and 5],

There were many nodules within the
main and  conmecting stomacha which
were tough and gritty and 0.5 to 1.5
cro. in diameter, These were found prin-
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cipallv near the pylorus and were iden-
tical to those found in another voung [e-
male hottlenose porpoise that died of
bronchopneumonia and pulmonary aba-
cessabion,  Microscopic examination of
the nodules disclosed within the muscu-
lar fizszue extensive fibrosis and polvmor-
phonuclear  leukocyle infliration  sur-
rounding cross sections of complicated
worms (Fig, 6 and 7).

[0ed

Fig. E—afrca of stomach
mucata o a8 Tocsmops
frunicatos, with attached
treratedes, Bravning eor-
diformis.

LAGENORHYMCIHUS ORLIGUIDENS

Cesge I—A wmwature female white
atriped porpoise, L. obliguidens, was cap-
tured with & hoop net in the Santa Bar-
bara Channel off Porl Hueneme, Calif.
Immediately after the porpoize was
placed on the deck of the boat she
atarted beating her tail in rapid swim-
ming motions. This rapudly deleriorabed

Flz. S3=—Trematode, Brau-
ming coraifovmis, attachad
fo stamach of Twshops
truncatus (Adlantic botHe-
rigse poarpdaisel. x 100
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Fig. d=={ross section of
fibrotic medule surround-
img frematods in mosow-
laris  musgcsae of  the
stomach <f a bottlenose
[alalfealt- R

into convulzive opizthotonos with pys-
tagmus of both eves. The porpoise died
within 5 minutes affer caplures,

There was no specific changse found on
cxamination ol necropsy that could be
econgidered fo have heen responsible for
the porpoisce’s death., Within the peri-
tomenm and around the urinary bladder
and uberine horns, larre nodular areas
were found, Histologic examination ro-
vealed these nodules to consist of granu-
latiom tissue surrounding cross scclions
of worms, Phyllobothrinum delphing,

T

Fig. —Enlarqerent of
Figurz 6, = 35,

Cretober 1, 1969

Case 2. —A female white striped por-
paoise weighing 64 kg, was caplured m
Maw, 1965 Two months later, she de-
veloped lovge blisters on both sides of
the back juat caudal to the dorsal fin.
The tissue was necrotie, and Psewdo-
maonas geriginose was izolated from it
The apimal responded well to treatment
with colistimethate sodivm,*  although
an uleernbed area remained. In October,
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1965, she was Lkilled in an experiment
mvelving anesthesia and a surgical pro-
cedure.

Fxamination at necropay revealed no
rrogs pathologic findings. Histologie ex-
amination of the skin cbiained prior to
death revealed uleeration, with sn in-
flammatory  reaction  exlending  rather
desply into the underlying subcutaneous
tissue. Within the inflammatory tiszue
mvalving  the uleer defect, numerows

Fig, B—Llnidentificd par-

asites  in subcutis  mears
skin wloer im oa  Pacific
white-shriped  pospaize
= X000,

small owal bodies with well-delineated
cell outlines were found. Many of the
oval bodiez contained dark blue granu-
lar structures resembling portions of
paraziles; some were shaped like =sau-
sages.  The preatest diasmeter of the
structures was approximately 30 o The
contentz were otherwize composed of a
finely  granular acidophilic  substanoe,
’1’]1-:1-:: bodies were not identified (Fig.

Fig. 9—Farasite fenia-
tively identitized as Fava-
filarpides aloocovus in lung
of California  sea  licn.
« 125,
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Fig. 10—Unidentified
parasite in lung of Adie-
Suripa angustinestris (Ele
rdant senll, = 75,

ZALOPIIUS CALIFORMIANUS

A female California sea lion, 2. cali-
fornianue, weighing 225 ke, was found on
the beach near Point Mugu on Sept. 3,
1965, The animal was obviously sick and
appeared to have o respivatory infection.
She was given an injection of 96-hour-
acting penicillin, and on the 5th day, she
ate a small armount of squid. The animal
died on the Gth day of eaptivity.

Examination al necropay revealed the
right lung to be of increased weighil; a
palpable induration waz found through-
out the parenchyma., Mumerous worms
were found in the fundus of the stomach
as well as in the pylors.

Microscopic examination of an infected
gile within the stomach revealed il to
be the zeat of marked degeneration.
Acidophilic struciures with hyaline-Lvpe
walls wore found associated with small,
doubly refractile, walled structures. The
latter contained hlue granular inclusions
resembling ova. They were surrounded
by polymorphonuclear  leukocytes, his-
tinevies, and some plasma cells, and wers
associabed with a dense fibrous connec-
tive tissue response.

Bome of these zlruclures appeared Lo
be free within the uleer hase. The candal
part of the mbestine bad some uleerated
areas, and 1 of the infrathorvacic lymph
nodes appeared ealeified.

Detober [, 19647

Microscopic examination of tizsue sec-
tiona of the right lung revealed diffuse
mnfillration of polvmorphonuclear leuko-
exvtes and large macrophages into inber-
stitial connective tizsue and  alveolar
spaces, Hronchi were filled with similar
inflammatory cells. There were parasiles
in much of the pulmonary parenchyma
surrounded by an intense area of inflam-
mation, bevond which were zones of
fibrosis,

The parasites found in the stomach
wiers Wlentified a2 Controceecun: ascnla-
tumy, and those in the lungs were tenta-
Lively udentified az Porafilaroides decorus
{Fig. 1).

MIROUNGA AMGUSTIRCSETRIS

A male northern elephant zeal, M, an-
puztirostriz, 136 em, leng and welrhing
226 kg, was found on the beach at
Point Mugu on April 12, 1966, extremely
emaciated. The seal had a purolent na-
sal dizcharge. This, together with the
findings of labored hreathing and a rectal
temperature of 103 T, (3953 C), sug-
gested preumenia, He was placed on
formula feeding via stomach fube wvery
4 or 5 heours, and antibiolics (pemcillin-
streptomyein and chloramphenicol) were
sivenn bwice daily., The seal died 9 davs
after he was found., Examination at
necropsy revealed some worms in the
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stomach and hemorrhage in the caudal
part of the small intestine.

Microscopic examination of the lungs
revealed no evidence of acute poewmonia,
There was marked passive hyperemia,
angl the lumens of amall arteries and
velns were filled with crganizing (heombi,
Small nematode parasites were found in
many alveoli (Fig. 10). These were not
identified.

Death was attributed to respirafory
failure causcd by thrombesis of pulmo-
nary arteries and wveins, the nature of
which was not understood, but was prob-
ably related to the nematodes found in
the lungs.

TIHSIOFS GILLD

A wvery old male Pacific hottlenose por-
poiss, T gili, weighing 200 lg., was cap-
tured in Movember, 1965, near Cataling
Islanud, The animal died in the spring
of 1966 and was perfused in situ with
10% formalin solution. On cxamination
at necropsy, many calcified masses were
found within the lungs. On histologic
examination, the lungs were found tfo
have calcified [oci throughout. These
were surrounded by a thin zone of fibro-
giz, with little infiltration of inflamma-
tory ¢ellz. There were particles of what
appeared to be degencrated parasites
within these foci. These were nol iden-
tifiad,
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