
Abstract
Routinehistologicalexaminationof formalin-fixed tissuesobtainedfrom subsistenceharvestedsealsand
walrusestakennearthe North SlopeBoroughvillagesof BarrowandWainwright,Alaskawasconductedin
order to surveythese important subsistenceresourcesfor evidenceof contaminantexposure,disease
surveillance,and infection with zoonoticpathogens. Tissueswere collectedfrom 86 BeardedSeals,20
Ringed Seals,and 16 Walruses. Mild exertional rhabdomyolysiswith loss of sarcoplasmicdetail,
fragmentation,myositis, repair and healingwasconsistentlyobserved. Sarcocystswere identified in the
skeletal musclesof seals,but not walruses. Endoarteritis in ringed sealswith moderate to severe
fibromuscular-intimal proliferation, fragmentation of the internal elastic membrane, and thrombi
formation indicativeof Acanthocheilonemaspirocaudainfectionwasrepeatedlyobserved. Parafilaroides
spwere positivelyidentified in sectionsof lungsfrom ringedsealsandwere implicatedin the presenceof
verminouspneumoniain beardedseals. A consistentfinding amongall sectionsof liver examinedfrom
seals and walruses was focal areas of hypertrophied Kupffer cells, occasional neutrophils and
lymphoplasmacyticinfiltration suggestiveof parasitic migration through the hepatic parenchyma.
Positive identification of eggs and flukes consistent with Orthosplanchnussp infection along with
moderateto severechronicactivecholangitis, cholangiohepatitisand hepatocellularnecrosiscausedby
fluke presencewasa commonfinding. Thesameflukeswere responsiblefor inflammationandfibrosisof
the pancreaticducts and periportal fibrosis. One seal had a focus of severechronic granulomatous
pancreatitiswith focal peritonitis. Therewas no histopathologicalevidenceof renal colonizationwith
Leptospiraspp. Histologicalevidenceof immunosuppressionassociatedwith environmentalcontaminant
exposurewas not observed. Lymphoidtissueswere normal to active with no evidenceof lymphoid
depletion.

Tissuesfrom subsistenceharvestedseals
and walruses were collected by CSU
veterinary student Greta M. Krafsur
during the summersof 2008 and 2009.
Routine formalin-fixed tissues were
prepared and examinedat the Colorado
State University Diagnostic Medicine
Center. Approximately800 slides were
read by Greta with the guidance of
marine mammal pathologist, Terry R.
Spraker, DACVP.

Marine mammal subsistencehunting has sustained the
North SlopeIñupiat Eskimosfor thousandsof years. The
ringed seal (Phoca hispida), bearded seal (Erignathus
barbatus) and walrus (Odobenusrosmarusdivergens) are
important subsistenceresources (Egeland et al., 1998).
Diminishingseaice, increasedship traffic and expandingoil
andgasdevelopmentin the ChukchiandBeaufortSeashave
the potential to devastatehabitat critical to the survivalof
the animalsthat feed and clothe subsistencehunters and
their families. Scientistswith the North Slope Borough
Departmentof Wildlife Managementin Barrow,Alaskaare
working closelywith community membersfrom the North
SlopeBoroughvillagesto monitor the health of subsistence
resourceswith the intent of generatingbaselinedatasets
from areasnot yet impactedby industrialdevelopment.

Photosbelow demonstratemild exertional rhabdomyolysis, a common
histological finding in sections of skeletal muscles from ringed and
bearded seals and walruses. Exertional rhabdomyolysisdescribes
exercise-related changes in muscle fibers. Early changes involve
myofiber hypercontractionproducingmyofiber rounding, homogenous
eosinophilicappearance,loss of sarcoplasmicdetail and cytoplasmic
fragmentation. Mixed inflammatory cells remove damaged muscle
fibers and satellite cells divide in preparation for regenerationof the
damagedmyofiber segment. Observationof rhabdomyolysisin seals
and walrusesis a normal finding. Musclefiber repair and regeneration
likelyoccurswhensealsandwalrusesarehauledout on the ice.

Large Variant Sarcocyst Mature Sarcocyst

HypercontractedSegment of 
Bearded Seal Myofiber-Note 

Rounded Appearance

Loss of SarcoplasmicDetail, 
MyofiberFragmentation, 

Cleavage

Healing and Repair with Removal 
of Necrotic Myofibers

Small and large variant sarcocysts were repeatedly
identified in bearded and ringed seal skeletal muscle
sections, but not walrus skeletal muscle. Protozoal
infectionsof the skeletalmusclesof domesticand wildlife
speciesis not an uncommon finding, these speciesare
intermediatehostsfor Sarcocystisspp, becominginfected
upon ingestion of sporulated oocysts. Sporozoitesare
releasedupon ingestion,migratingto muscletissuewhere
they encyst, largely evading host defense mechanisms,
inflammationisgenerallylimited. IHCandPCRtechniques
are underway to determine if indeed this particular
sarcocystis different from others described in existing
marinemammalliterature.
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Lungworms (Parafilaroides sp) were identified in the alveolar
spaces of ringed and bearded seals with rare verminous
pneumonia. Limitedhost reactionsuggestsa parasitewell adapted
to the host lung tissues. Thisspeciesof lungwormhasbeenlinked
to brucellosis in a harbor seal. Immunoreactivity for Brucella
antigen has been demonstratedin the gut and uterine lumen of
adult Parafilaroides, suggestingthat infectedlungwormsmayplaya
role in the transmissionof brucellosisto pinnipeds(Garneret al.,
1997). IHC for immunoreactivity to Brucella antibodies in
Parafilaroidespositivelungsectionsisplanned.
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Theprincipalinvestigatorwishesto acknowledgethe overwhelmingkindness
and generosityextended to her by membersof the North Slopevillages,
allowingher to examineandcollecttissuesfrom their sealsandwalrusesand
inviting her into their homesand livesto sharein the fruits of their harvests.
The contributions these people have made to the �]�v�À���•�š�]�P���š�}�Œ�[�•veterinary
pathologytraining and the marine mammalscientificcommunityexemplify
the cooperationand collaborationbetweensubsistencehunters,traditional
knowledge and the scientific community. Specialthanks to UAF doctoral
studentJillSeymourfor her assistancewith tissuecollection. Quyanaqpak!

Pulmonary lesions associated with the presence of heartworm,
Acanthocheilonemaspirocaudawere routinely identified in sectionsfrom
ringed seal lungs and included moderate to severe endoarteritis of
medium-sizedarteries with myointimal proliferation, fragmentation of
the internal elastic membrane and thrombosis. The seal louse,
Echinophthiriushorridus servesas the intermediate host for the first
three larval stagesof the parasite. This sucking louse transmits the
infective L3 stageto the ringed seal with adult worms maturing in the
right heart.
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Grossand histologicallesionspathognomonicfor liver fluke diseasein
beardedsealswere repeatedlyobserved,rangingfrom mild neutrophilic
and lymphoplasmacytic infiltration consistent with immature fluke
migrational tracts throughout the hepaticparenchymato chronicactive
cholangitis, cholestasis, cholangiohepatitis, and hepatocellularnecrosis.
Adult flukesconsistentwith Orthosplanchnusspp were identified in the
intrahepatic and extrahepatic bile ducts. Despite the untoward
pathologicalsequelaeassociatedwith fluke infection, body condition of
infectedbeardedsealsremainedexcellent.
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