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AFIP Wednesday Slide Conference - No. 1
12 September 1984

Conference Moderator: LTC Ralph M. Bunte, VO, USA
Diplomate ACVP
Training Officer
Department of Veterinary Pathology
Armed Forces Institute of Pathology
Washington, DC 20306

Case 1 - 74032 (AFIP 1547458).
Hlst%x- Incidental fTinding in & 3-year-old Hartley guinea pig: grossly there
wAE & white, Ix5 mm nodule in the wall of the uterus which protruded into the lumen.

Contributor's Diasgnosis. Endometrial adenoma.
AFIP Diapnosis. Adenoma, endometrium, uterus, Hartley guinea pig, rodent.

Comment. Some tissue sections lacked outer myometrial layers with prominent
interposed vasculature, or areas of normal endometrium, making tissue
identification difficult. The myometrium was somewhat attenuated suggesting the
smooth muscle was stretched due to expansion of the tumor. Although the mass was
well-differentiated and hyperplastic in appearance, & dlagnosis of adenoma was
preferred based upon the size of the mass, its focal nature, and attempts at
encapsulation. A differential diagnosis of adenomyosis (endometriosis interna) can
be ruled out due to lack of a stromal component in this neoplasm. Spontaneous
neoplasms in the guinea pig are rare -- their incidence being one of the lowest
among all laboratory animal species. Of those reported, uterine tumors are rarely
mentioned and, when described, are usually sarcomss. Adenocarcinomas, adenomatous
polyps, and adenomyomas have been described (Blumenthal & Rogers, 1960) (Lipschutz,
1959). The paucity of spontaneous neoplasms in the guinea pig, and their
resistance even to experimental induction, is thought to be due to a factor in
their serum, which, when introduced into mice, inhibits the growth of lymphomas
(Blumenthahl & Rogers, 1965).

Contributor. Office of Blologics, Center for Drugs and Biclogics, Food & Drug
Agministration, £800 Rockville Pike, Bethesda, Maryland 20205.



gfﬂsteﬂ reading.
umenthal, HA. . and Rogers, J. B.: Spontaneous and induced tumors im the

guines pig. In Pathology of Laboratory Animals, Ribelin, W. E. and McCoy, J- R.
(Eds.), Charles C. Thomas, 1965, p. 18%.

Cotchin, E.: Spontaneous tumers of the uterus and cvaries in animals. In
Animal Tumors of the Female Reproductive Tract, by Cotchin, E. and Marchant, J-,
Chapt. 2, springer-Verlag, 1577, p. 3l.

Lipschutz, A. et al.: Spomtaneous tumourigenesis in aged guinea pigs. Brit.
J. Canc. Res. 13: 4BE-496, 195%.

Rogers, J. B. and Blumenthal, H. T.: Studies of guines plg tumors; report of
fourteen spontanecus guinesa pig tumors with @ review of the literature. Canc. Res.
EU: lgl'l??* 15"55-

Wagner, J. E. and Manning, P. 1., eds: The Biology of the Guines Pig.
Academic Press, New York, 1575, p. 217.

Lase 11 - 6407 - (AFIP l9plaps).
History. nasal blopsy was submitted from & 7-year-old female German shepherd

gog. The dog had been presented for intermittent sneezing of 2-3 weeks duration.
The vaccinations were up to date and she was in good physical condition. & & mm
diameter polypoid nodule was submitted for histologic examination.

Contr r's Dia - 1) Rhinitis, suppurative, chronic with mucosal
hyperplasias and sguamous metaplasia, due to Hh.incesEuridim seeberi. 2)

Microfilarissis, presumably due to Dirofilaris Immitis infection.

AFIP Dim 5. 1) Rhinitis, polypoid, chronic-active, focal, moderate, with
NUMETous sﬁﬁf fungal sporangis and moderate epithelial hyperplasia and
metaplasia, nasal mucosa, German shepherd, canine; etiology - Rhinosporidium
sesperi. 2) Microfilaremia, nesal mucoss.

IFﬁ"m The excised nasal polyp i= characterized by intense submucosal
infiltrs of neutrophils, plasma cells, and macrophages containing hemosiderin.
Numerous sporangia which have thick birefringent walls and measure up to 300
microns in diameter are present in the submucoss. Sporangia vary from smaller,
trophic stages to large mature forms containing numerous endospores. An intenss
neutrophil response is sssociated with the release of endospores. Neutrophils are
traversing the hyperplastic mucoss which in some areas has undergone sQuamous
metaplasia. Fibrosis and hyperemia of the submucoss are evident, as are’
microfilariae in many sections. The differsntial diagnosis includes Coccidioides
which also undergoes endosporulation but generally has smaller spherules than the
sporangia of Bhinosporidium. Adiaspores of Emmonsia spp- have much thicker walls,
lack endospores, and are generally restricted fo the lung. In Besnoitia infections
the compressed host cell nucleus is readily apparent.




Rhincsporidiosis is a rare disease in the U.S5. affecting cattle and horses
primarily in the Gulf States. In India and Ceylon where it is & common disease in
man, infection may occur through bresks in mucous membranes. Infection of the
nasal mucoss freguently results in polyp formation which may occlude nasal
paszsapges. Systemic infection is rare.

Contributor. C. E. Kord Animal Disease Laboratery, P.0. Box 40827, Melrose
Station, Nashville, Tennessee 37204.

SUEFEtBU reading.
nford, C. H., and Connor, D. H. (Eds.): Pathology of Tropical and

Extracrdinary Diseases, Vol. 2, AFIP, 1576, p. 5597.

Castellano, M. C.; Idiart, J. R., and Martin, A. A.: Rhinospiridiosis in a
dog. WVet. Med. 70: &45-46, 1984.

Chandler, F. W.; Kaplan, W.; Ajello, L.: Histopathology of Mycotic Diseases,
Chapt. 24, Wolfe Med. Publ. Ltd., 1980, pp 109, 27B.

Cavidson, W. R., and Nettles, V. F.: Rhinosporidiosis in a wood duck. J. Am.
Vet. Med. Assoc. 171(9): 989-290, 1977.

Emmons, C. W.; Binford, C. H., and Utz, J. P.: Medical Mycology, 3rd Ed.,
Chapt. 28, Lea & Febiger, 1977, p. 4&4.

Jungerman, P- F., and Schwartzman, R. M.: Veterinary Medical Mycology, Chapt.
5, Lea & Febiger, 1972, p. 40. ;

Myers, D. D. et al.: Rhinospiridiosis in & horse. J. Am. Vet. Med. Assoc.
145(4): 345-347, 1564.

Stuart, B. P., and 0'Malley, N.: Rhinosporidiosis in a dog. J. Am. Vet. Med.
Assoc. 157(10): 941-942, 1975.

Case III - & (AFIP 1947465).
story. o gram male Hartley guines pigs were exposed to a human

infectious agent via aerosol inoculation. Animals were killed at 3 days
post-inoculation {(pi) and 7 days pi. At 3 days pi the lungs collapsed partially
and had multiple nodular foei scattered throughout. At 7 days pi the lungs failed
to collapse and had disseminated to diffuse consolidation.

Laboratory Results. The infectious agent was routinely isolated by culture
from necropsy spec s of lungs, lymph nodes, and spleen. -

t tor's Disgnoses. 1) Pneumonia, fibrinopurulent, scute, multifocal,
min o d, lung, guinea pig (3 dpi). 2) Pneumonia, fibrinmopurulent,
subacute, diffuse, severe, lung, guinea pig (7 dpi); etiology - Legionella
pneumophilia (Philadelphia L-1 strain).

AFIP Disgnoses. 1) Pneumonia, suppurative, multifocal, minimal to mild, lung
(3 cays pi), Hartley guines pig, rodent. 2) Pneumonias, fibrinosuppurative,
subacute, diffuse, moderate to severe, with segmental bronchiolar spithelial
hyperplasia and squamous metaplasia, lung (7 deys pf); etioclogy - consistent with

Legionella pneumophilia.



Comment. Among lung sections of the same stage of disease, there was variation
in the distribution and/or severity of the lesions and in the amount of fibrin
present in alvecli. The organisms were not readily identifiable on HEE, Gram
stains, or immunofluorescent stains applied in the contributor's laboratory or at
the AFIP; in the contributor's experience, this is usually the case with
formalin-fixed tissue. The experience with human casse at the AFIP is that
organisms are readily seen on HAE within phagolysosomes of macrophages or free
within areas of leukocytoclasis: these findings are not characteristic of the
disease in guinea pigs. At the AFIP the Brown and Hopps Gram stain is preferred to
silver stains such as the Dieterle, which is the preferred stain in gt least one
ma jor diagnostic laboratory.

Pneumonia caused by Legionella pneumonia tends to be more suppurative in the
guinea pig than in man (In man the pneumonis is freguently termed "histiocytic").
The pneumonia in both species classically involves only respirstory bronchioles and
alveoli; it has been suggested that L- mﬁ has little affinity for
columnar epithelial cells or mucous sur aces, and that this may be due to a lack of
necessary molecular adherence mechanisms (Baskerville et al. ).

Ultrastructural studies supggest that guinea pig neutrophils kill
e Em@_‘ujiia. but that the organism thrives and replicates in macrophages.

o have alsoc been seen closely associated with s membranous organelle
resembling rough endoplasmic reticulum: the signficance of this is unclear. An
electron photomicrograph of this case (to be forwarded) shows viable bacilli and a
cegenerate neutrophil within am alveolar macrophage. Surrounding the macrophage
are other degenerate neutrophils, and proteinaceous material.

Despite dissimilarities between L. pne hilia infection in man and the guines
pig, Winn states that the latter provides & good model for the susceptible human
host (immunosuppressed or cigarette smoker), while the rat may provide an equally
pood model of the relatively resistant human host.

Contributor. Divisiom of Pathology, U.S. Army Medical Research Institute for
Infectious Diseases (USAMRIID), Fort Detrick, Maryland 21701.

%ﬂﬁt&d reading.
sker e, R. B. et al.: Histopathology of experimental Legionnaires’
disease in guinea pigs, rhesus monkeys, and marmosets. J. Pathol. 139: 349-362,

1583,

Chandler, F. W. et al.: Pathologic findings in puinea pigs inoculated
intraperitoneally with the Legionnaires' disesse bacterium. Amn. Int. Med. 90:
&§71-875, 1975.

Cho, S. et al.: Experimental infection of horses with Legionella pneumophilis.
Am. J. Vet. Res. &a(4): 662-668, 1983.

Hambleton, P. et al.: Pathological and biochemical features of Legionella
Emﬂiﬁﬂ infection in guinea pigs. J. Med. Microbiol. 16: 317-328, 158z

Horowitz, M. A. and Silverstein, 5. C.: Activated human monocytes inhibit the
intracellular multiplication of Leglonnaires' disease bacteria. J. Exp. Med. 154:
1€18-1834, 1981.

Katz, 5. M. and Hashemi, S.: Electron microscopic examination of the
inflammatory response to Legionells pneumophilis in guinea pigs. Lab. Invest.
ag(l): 24-32, 1982,



Locksley, R. M. et al.: Susceptinility of Legionells pneumophilia to oxygen-
gependent microbiocidal systems. J. Immunol. 125555: 2192, 1982.

Myerowitz, R.: Editorial. Legionnaires' disease: The problem of
pathogenesis. Lab. Invest. 47(&): 507-509, 1982.

Winn, W. C. et al.: Leglonnaires' pneumgnia after intrastracheal inoculation
of guirea pigs and rats. Lab. Invest. 47(8): S568-578, 1982.

Wong, K. H. et al.: "Endotoxicity" of the Leglonnaires' disease bacterium.
Ann. Int. Med. 50: 524-527, 1979.

Case IV - B3-3533 (AFIP 1947998).

History. Liver from s 4=-year-old, male beagle dog, which had autoimmune
remolytic anemia and was euthanatized. In the liver of this dog there were many
tiny dark red spots visible on both the visceral and cut surfaces.

Contributor's Diagnosis. Pelipsis hepatis-like lesion.

AFIP Diagnosis. Peliosis, multifocal, moderate, with multifocal thrombosis,
mild micronodular hemosiderosis anc biliary stasis, liver, beagle, canine.

Comment. Peliosis hepatis hes been reported in the cat, in apged rats, in rats
experimentally infected with a leukemia virus, in cattle with St. George disease
(associated with the plant Pimelsa), and in man. The condition in man has been
linked to chronic wasting disease, to include tuberculosis and neoplasia, and with
therapeutic doses of l7-alpha-alkylated steroids to include anabolic and
contraceptive steroids. The two types of peliosis hepatis can be differentiated by
the presence or absence of an endothelial-lined membrane surrounding the
bloog-filled cavity. Ultrastructurally, dilatation of both the space of Disse
and/or the slnusoidal lumen are seen, and occasionally passage of red blood cells
through the endothelial barrier of the sinusoids can be demonstrated. These

findings suggest that slterations of the sinuscidel barrier are primary events in
peliosis.

This condition must differentiated in cattle from telangiectasis which is a
dilatation of functional blood vessels, and in dogs from changes related to
post-caval syndrome as & result of D. immitis infection. Extrahepatic peliosis has
also been reported.

In this case, there was only an occaslionmal endothelial cell or membrane lininmg
the blood-filled spaces. The contributor reported seeing this condition in several
other dogs with autoimmune hemolytic anemia. Attendees speculated that such
lesions could have resulted from hypoxia secondary to anemia, or possibly from
sterold therapy (androgens to stimulate erythropoiesis, or glucocorticodds to
counter autoimmune disease) had such therapy been instituted.

Contributor. Department of Pathology and Microbiology, Faculty of Veterinmary
rvle:[iEine. C.P. 5000, St.-Hyacinthe, Quebec, Canada J25 TCh.



Su ted reading.
Bergs, V. V-: ﬁm-inﬂ;m peliosis hepatis in rats. Science 158: 377-378,
1987.

Kent, G. and Thompson, J. A.: Palipsie hepatis. Involvement of the
reticuloendothelial system. Arch. Path. T2: £58-£80, 19&l1.

Lee, K. P.: Peliosis hepatis-like lesion in 8ging rats. Vet. Path. 20:
£10-423, 1%83.

Seawright, A. A. and Francis, J.: Peliosis hepatis; a specific lesion in St.
Ceorge's disease of cattle. Austr. vet. J. &47: 21-59, 197]1.

Taxy, J. B.: Peliosis: & morphologic curicsity becomes an latrogenic
Prﬂﬂll‘m- H.ITI' Path- 9‘: 331-341]. IE?E-

Torry, J. M. and Walton, R. M.: Peliosis hepatis in 2 cat. Brit. vet. J. 131:
716-71%, 197s.

Zafrani, E. 5. et al.: Ultrastructural lesions of the liver in human
peliosis. Am. J. Path. 114: 349-359, 1984.

DAVID L. FRITZ, VY.M.D.

Captain, VC, USA

Registry of veterinary Fathology
Department of veterinary Pathology
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Registry of Comparative Pathology
Armed Forces Imstitute of Pathology
washington, OC 20306

Case I - Syntex - (AFIP 19456568).

Fistory. Tlssue from a &-year-old, OLH, female, cat. One year prior to
rmm?-fnls tissue, a cutaneous cyst appeared on the nose. The cyst was
aspirated at three-month intervals until it was surgically removed because of
invasion into the right nostril.

Contributor's Diagnosis. Mycotic granuloma - Cryptococcus neoformans.

AFIP Diamgnosis. Inflammation, pyogranulomatcus, focally extensive, severe,
with Intra- and extracellular yeasts, subcutis, nose, domestic long halir, feline.

Comment. 0On HAE sectlons, the yeasts are thin-walled and some are surrounded
by a variably-wide clear space suggestive of a capsule. The yeasts occasionally
are weakly carminophilic and stain weakly with alclan blue. A GMS stain
demonstrates the yeasts to have narrow-based budding to form short chains and
occasionally pseudohyphae and/or germ tubes. As a differentlal diagnosis,
Cryptococcus and Blastomyees are worthy of initial consiceration. The capsule of
Cryptococcus is generally EEnught to be strongly carminophilic in animal tissues,
yet COC has found In the past 4 years that 15% of their cases are not
mucicarmingphilic. Pseudohyphae and germ tubes are occasionally seen In
eryptococcal infectioms (Chandler, Kaplan, Ajello, 1580). The inflammatory
response in this case is more typiecal of Blastomyces but the yeasts should have
thick, double-contoured walls and brosd-base :uuﬁlnq. Also, their walls can rarely
be carminophilic, and pseudohyphae and germ tubes are occaslonally seen.
Alternaria spp. and other fungl were also considered. Although Alternaria has been
cultured Trom several cases of faclal mycosis in cats, the unstained SECLiONS WEeTe
not thought to be naturally pigmented.

Evaluation by fluorescent antibody technigues at COC were negative for
Cryptococcus sp. Similar evaluation for Blastomyces sp. has not been completed.
The mycology Division at COC thinks that morphologically the fungus most closely
resembles a Phechyphomycete. They see light pigmentation (compatible with a
dermatiacecus fungus) and pleomorphic hyphal fragments and germ tubes and some
_pleomorphic yeasts. This fungal morphology coupled with the tissue response is

similar to several cases of Drechsleria and Alternaria they have seen. Further

evaluations are being made, yet without a culbure of the causative organism, a
definitive diagnozis cannot be made.



Contributor. Syntex Research, 3401 Hillview Ave., Palo Alto, California $4304.

ted reading.
¥y Mo J.: ontaneous cryptococcal meningitis in a group of guinea pigs

(]
caused by a hyphas-producing strain. J. Comp. Path. &7 3T7=-382, 1977.

Chandler, F. W.; Kaplan W., and Ajello, L.: Color Atlas and Text of the
Histopathology of Mycotic Diseases. Wolfe Med. Pub. Ltd., 1980.

Emmons, C. W.; Binford, C. H.e; Utz, J. P. Bt al.: Medical Mycology. 3rd Ed.,
Lea & Febiger, 1977.

Noble, R. C., and Fajardo, L. F.: Primary cutaneous cryptococcus: Review and
morphologic study. Am. J. Clin. Path. 57: 13-22, 1972.

Sisk, D. B., and Chandler, F. W.: Phaechyphomycosis and cryptococcosis in a
cat. Vat. Path. 19: 554-55§, 1982.

Sousa, C. A.; Ihrke, P. J., and Culbertson, R.: Subcutaneous phasohyphomycosis
(Stemphylium sp. and Cladosporium sp. Infectlons) in & cat. J. Am. Vet. Med.
Assoc. 185(6): 673-575, 1984,

Wilkinson, G. T.: Feline Cryptococcosis: A review and seven case reports. J.
Sm. Anim. Pract. 20: 749-788, 197%.

Case II - Path Br AFAMRL (AFIF 1946316).
History. Tissue from a cog.

Gross Findings. This animal had generalized lymphadenopathy, but lung
involvement was not seen.

Contributor's Diagnosis. Duodenitis, granulomatous, segmental, severe,
duadenum, canIne. 5355et; EEinlugy - compatible with Histoplasma capsulatym.

AFIP Diagnosis. Enteritis, granulomatous, transmural, multifocal, severe, with
NUMErous intracellular yeasts, small intestine, basset hound, canine: etiology --

compatible with Histoplasma capsulatum.

Comment. Pulmonary disease is the most common farm of infection by Histoplasma
capsulatum. Primary gastrointestinal infection has been clinically observed.
esults of experimental infection by the oral route have been egquivocal (Barsanti,
1584). The organism is infective primarily for macrophages and stimulates a mapked
reticulendothelial (RE) response with little assoclated necrosie {unlike
Toxoplasma). This RE response {s similar to that seem in visceral lefishmaniasis:
presence of Barr bodies (kinetoplasts) in the intranistiocytic amastinotes
differentiates it from Histoplasma. African histoplasmosis caused by !%EEEE&%EEE
ouboysil is rarely seen nutsfde of that continent and is characterized by having
yeasEs which are larger than H. capsulatum and which display "hourglass"=-1ike
budding.

Contributor. AFAMRL/THP, Bldg. 79, Area B, Wright Patterson OFB, OH 45433,



ted reading.
%rsaiti, 3. A.: Histoplasmosis. In Clinical Microbiclogy and Infectious
Diseases of the Dog and Cat. Greene, C. E., Ediftor, Chapt. 43, Saunder & Co.,

1984, p- &B7.

Binford, C- H., and Comnor, D. H., Eds.: Pathology of Tropical and
Extraordinary Diseases. vol. 2, Chapt. 1(12), AFIF, 1976, p. 578.

Dillon, A. R. et al.: Canine abdominal histoplasmosis: A report of four
cases. J. Am. Anim. Hosp. Assoc. 18: 498-502, 198Z.

Emmons, C. W.: Binford, C. H.; Utz, J. P. et al.: Mecical Mycology. 3rd Ed.,
Chapt. 20, Lea & Febiger, 1977.

Stark, D. R.: Primary gastrointestinal histoplasmosis in a cat. J. Am. Anim.
Hosp. Assoc. 18: 154-154, 198Z.

Stickle, J. E., and Hribernik, T. M.: Clinicopathological observations in
disseminated histoplasmosis in dogs. J. Am. Anim. Hosp. Assoc. l4: 105-110, 1978.

Case IIl - B4-48%4 (AFIP 1348244).
Story. |1ssue from a l7-year-old, female, collie, canine dog, which had
signs of gastroenteritis for two wesks.

Gross Findings. Dehydration and severe ulcerative colitis. Whipworms were
present in the caecum and proximal colon. Many variably-sized nodules were
distributed in the myocardium. Similar nodules were also observed in the liver,
kidney, and mesentery. Algas ware present In the heart, liver, colom, kidney,
lung, brain, and mesenteric lymph nodes.

Laboratory Results. Microbiological exam: Prototheca zopfil was isolated from
the heart and kidney. Clinical pathologic exam: The CBC was in normal range
except for a moderate eosinmophilia. Parasltological exam: fecal flotation was
positive for whipworm eggs.

Contributor's Diagnosis. Myocarditis, necrotizing, multifocal, severe, heart,
collle, canine, etiology - Prototheca sp.

AFIP Disgnosis. Myodegeneration and necrosis, multifocal, moderate, with
numerous intralesional algae, myocardium, collle, canine; etlology - Prototheca sp.

Comment. Host Inflammatory response was generally absent. Only rarely was a
minimal neutrophilic response seen. In many cases of disseminated protothecosis,
animals have had preexisting or intercurrent disease which may have increased host
susceptibility. Furthermore, it has beenm conjectured that high serum
concentrations of Prototheca-specific immunoglobln may cause 3 blockade of cell
mediated immunity, permitting the entrance and establishment of Prototheca (Cox,
1974). Another possible pathogenetic mechanism has been reported by Venezio and
co-workers who observed a deficiency in host neutrophils to destroy Prototheca
after phagocytosis. This deficiency appeared specific for totheca, as
destructlon of several species of bacteria was resdily accomplished by the
neutrophils of the same host. In cutaneocus cases of protothecosis in the dog and
cat only P. wickerhamii, which is smaller than P. zopfii, has been isolated. In
dogs, collles seem to have a greater susceptibiTlty tham other breeds {Tyler, 1984).



Contributor. Livestock Disease Diagnostic Center, University of Kentucky, 1429
Newtown Plke, Lexington, Kentucky a05ll.

Ew..lﬁgsted rﬁdIEg.
Cook; J= Rs; Tyler, D. E.: Coulter, D. B. et al.: Disseminated protothecosls
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1268-1272, 19B4.
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Imes, G. D.j Lloyd, J. C.; Brightman, M. D.: Disseminated protothecosis in a
dog. Onderstepoort J. Vet. Res. aa: 1-6, 1977.

Merideth, R. E.; Gwin, R. M.; Samuelson, D. A. et al.: Systemic protothecosis
with ocular manifestations in a dog. J. Am. Anim. Hosp. Assoc. 20: 153-156, 1984.

Migaki, G.; Font, R. L.; Sauver, R. M. et al.: Canine protothecosis: Review of
the literature and report of an additional case. J. Am. Vet. Med. Asspc. 181:
794=797, 1982.

Tyler, D. E.: Protothecosis. In Clinical Microbiological and Infectious
ﬂisauges of the Dog and Cat. Greene, C. E., Chapt. 49, W. B. Saunders. Co., 1984,
p. 747.

Tyler, D. E.; Loring, M. D.; Blue, J. L. et al.: Disseminated protothecosis
with central nervous system involvement in a dog. J. Am. Vet. Med. Assoc. 176:
§87-993, 1980.

Venezio, F. R.; Lavoo, E.; Williams, J. E. et al.: Frogressive protothecosis.
Am. J. Clin. Path. 77: 485-453, 1982.

Case IV - LAIR 35£38 (AFIP 1545809).
StOry. ssue Trom a young adult, male Megellanic penguin found dead in its
pen.

Gross FI.I'H:I%HES- There was serous atrophy of cardiac fat. Multiple small white
foci were randomly distributed throughout the lung parenchyma. Large green powdery
fungal colonies were in the thoracle and abdominal alr sacs. There was greater
involvement of the left side.

Contributor's Diagnosis. Preumonis, necrotizing granulomatous, multifocal,
severe, with vascular Enwaslnn of mycotic hyphae and thrombosis, lung, avian.
Etiolegy - Asperglillus sp.

AFIF Dia%t}ses. 1) Necrogranulomas, heterophilic, multifocal, severe, with
diffuse fungal hyphae, diffuse pulmonary congestion, and perivascular and

interstitial edema, lung, Megelanic penguin, avian. Eticlogy - compatible with

Aspergillus spp. 2) Vasculitis and thrombosis, segmental, severe, with fungal
Ryphae, lung.

Comment. In most animals, fungal infections are usually secondary to other
preexis infections. In waterfowl and penguins, however, fungal infections are
frequently primary; these birds are extremely susceptible, especially to infection
by Aspergillus sp. This could be due to lack of inherent immunity to fungl; the



most susceptible species, sea ducks and Antarctic penguins, are rarely exposed to
such fungi in the wild. Another possibility is that these birds are naturally
immunosuppressed, a theory supported by the paucity of lymphoid tissue they possess.

Early in A illus infections of birds, there is an accumulation of
heterophils in %ngenfed parabronchi. Since liguifaction necrosis is poorly
accomplished in birds, the herterophil-filled parabronchi are surrounded by
granulomatous inflammation in an attempt to wall off the infection. These sites
are often resolved as discrete granulomas if the host lives long enough.

Elaboration of elastase by some strains of Aspergillus fumigatus has been
correlated with its fnvasiveness in pulmonary tissues.

Contributor. Letterman Army Institute of Research, SGRD-ULY-P, San Francisco,
California 94129-

S ted reading.
Efin%?ﬂr. F. W.; Kaplan, W.; Ajello, L.: Color Atlas and Text of the

Histopathology of Mycotlc Diseases. Chapt. £, Wolfe Med. Pub. Ltd., 1980.

Kothary, M. H.; Chase, T. Jr.; McMillan, J. D.: Correlation of elastase
production by some straims of Aspergillus fumigatus with ability to cause pulmonary
invasive aspergillosis in mice. Infect. & Immun. 43: 320-325, 1984.

Mortelmans, J.: Mycotic infections in captive wild mammals and birds: Some
considerations on epizootioclogy, pathology, and prophylaxis. In The Comparative
Fathology of Zoo Animals. Montali, R. J. and Migaki, G., Eds., Smithsonian Inst.
Press, 1980, p. 277-

DAVID L. FRITZ, V.M.D.

Captain, WC, USA

Registry of Veterimary FPathology
Department of Veterinary Pathology
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Washington, DC 20306

Case I - EEDIE? (AFIP 1897187).
ssue from an adult male gost. The goat was euthamatized because it

story.
was blind Frcm pink eye and circled constantly.

Gross Pathology. Multiple soft raised areas approximately 1/2 to 1-1/2 om wide
were visible under the pleural surface in the dorsal regions of both lungs. (Gross
photos ASB to be forwarded.) No exudate was at the cut surface of the lesions.

Contributor's Diagnosis & Comment. Pulmonary nematodiasis - Muellerius
caplllaris.

s condition appears to be fairly common in goats and is not usually
associated with clinical disease. It has been associated with suppurative
bronchopneumonia and may be a significant problem in research goats purchased for
cardiovascular studies that reguire prolonged anesthesis. It can be diagnosed by
fﬂﬁl Eminatinn and differentiated from other lungworms of goats by the following
criteria:

D. filaria M. capillaris F. rufescen
Adult location Bronchl ﬁThun%I ZTmall bronchioles
Fecal larval length 0.55 = 0.58 mm 0.23 - 0.30 mm 0.25 = 0.33 mm
Other larval charac- - Dorsal spine Mo dorsal spire
teristics

Mo middle ear or CNS lesions were found to account for the cirecling behavior.

AFIP Diagnosis. Preumonia, Interstitial, granulomatous, multifocal, moderate,
with asm:IaEﬂ alveolar, bronchiolar, and bronchial nematode parasites, lung,

brown and white, caprine, etiology - compatible with Muellerius sp.

Conference Note. All stages of the parasite are seen in the lung parenchyma;
eggs, uninucieate to embryonated, are usually seen in alveoli. Mature larvae are
most common in bronchioles; they measure approximately 10 micrometers in diameter
and can be seen in some sectione to have both an eccentric tail tip, a short dorsal
epine, and lateral alae. Adults are most freguently seen in alveoli, occaslonally
in bronchioles: females are approximately 55 micrometers in diameter and males
measure up to 35 micrometers. The differential diagnosis includes Dictyocaulus
spp., Muellerius sp., Frotostrongylus spp. and Cystocaulus sp. Adults of



Dictyocaulus and Cystocaulus are almost twice as large as the largest adult female
seen in this case. Adults of Protost lus and Muellerius are of similar size,
but larvae of the former lack The ErsaE spine of Tarvae seen in this case. This
parasite 1s morphologically compatible with Muellerius capillaris.

Although many authors write that H.:PEJ.%EH.I.IE is found primarily in subpleural
alveoli, and that this can be used to differentiste it from other metastrongyles,
this case demonstrates that it can be found in the alrways to the level of
bronchioles.

Contributor. Department of Comparative Medicine, Hershey Medical Center,
FE!'-H"IE_'.TI'H'HH%H State University, Hershay, Pennsylvania 17033.

Suggested reading.
Lqune, N. D.: Hmtnﬂe Parasites of Domestic Animals and of Man. 2nd Ed.,
Chapt. 7, Burgess Pub., 1980, p. 24l.

Nimmo, J. 5.: Case report - six cases of verminous pneumonis (Muellerius sp.)
in goats. Can. Vet. J. 20: 49-52, 1979. i

Rose, J.: Site of development of the lungworm Muellerius capillaris in
experimentally infected lambs. J. Comp. Path. &8: 359-362, 195a. '

Rose, J. H.: Experimental infection af lanhs with Muellerius capillaris.
Jl Ew. pﬂtﬁ- 65: “la"m’ 1959-

Stockdale, P.H.G.: Pulmonary pathology associated with metastrongyloid
infections. Br. vet. J. 132: 595-608, 197s.

Case II - B4437-6, -7, or =9 (AFIP 1947588).

History. Tissue from a 2-year-old mixed breed stesr from a herd known to be
perﬂsﬁmﬂy infected with bovine viral diarrhes (BVD) virus. The steer had been
vaccinated with a modified-live BVD vaccine on 1 Dee B3. There were no clinical
signs of BVD after vaccination. The steer was challenged with the cytopathic
Tifton strain of 8vD virus on 14 Jan B4. In March it developed a chronic
progressive wasting syndrome characterized by weight loss, intermittent diarrhea,

and dehydration. This steer had severe watery diarrhea and marked anorexia for one
week prior to necropsy on 16 Mar 4.

Laboratory Hﬂﬁuitﬁ- Cytopathic BVD virus was isolated from intestine. Blood
was collec mmediately prior to death . Tests showed: Virus - 10,240
BVD-infectious units/ml serum (cell culture infectious doses). Antibody: BVD

neutralization titer: 4 [against noncytopathic BVD virus (Nebraska)].
BVD neutralization titer: 1024 [against cytopathic BVD virus (Singer)].

Gross Pathology. There were srosions and ulcers of the mucosae overlying the
intestinal Imhn?d tissues. There were ulcers of the abomasum and thickening of
the distal ileum, cecum, and proximal colen.




tributor's Diagnosis & Comment. Savers, multifocal, subacute,

fibrﬂmmpum enteritis w ocal necrosis of lymphold naduleai PR e

e e o Thets vas o signficant antioody clrculating 1
noncytopathic strain of BVD virus. I8 was o arid B4
the steer directed against this persistent nancytopathlc stra o

resulted from infection. It is not known whether the anima

ﬁiﬂiﬂéuﬁﬁtﬁgﬂf or if @ small amount of antibody was produced and Hgir?.llatgg
complexed to BVD virus. When challenged with 2 virulent, cytopathic BVD virus o
vaccinated with a modified, cytopathic BVD virus (we are uncertain which cytopathic
virus is involved), the animal developed signs of chronic BVD.

AFIP Dimonoses. 1) Ulceration, focally-extensive, severe, with a
fibrinosuppurative pseudomembrane, small intestine, bovine. 2) Enteritis,
fibrinosuppurative, subacute, diffuse, moderate to severe, with meoderate villous
atrophy, blunting and fusion, small intestine, bovine.

Conference Mote. Based upon the histolegic sections examined, conference
attendees could not determine if the mucosal ulceration of the small intestine was
located over a necrotiec Peyer's patch. Lymphoid necrosis was not obvious, and the
abundant lymphocytes present in the submucosa appeared essentially normal. The
contributor, however, included focal necrosis of lymphoid nodules in the
morphologic diagnosis. Conference attendees thought that the numerous
intralesional neutrophils were probably due to secondary bacterial infection.
Several studies have identified a small proportion of cattle seronegative to BVD-MD
virus in seropositive herds and have further found that mucosal-disease deaths
occurted only in these animals, sometimes many months later. It has been suggested
that mucosal disease might be the result of immune tolerance established as a

result of Intrauterine infections. Several studies have supported this but it
remains unproven (Roeder, Drew, 1984).

Antigen-localization studies have shown that the major areas of antigen
concentration are the same as the aress with the most marked pathomorphological
changes - the lymphoid tissues of the distal ileum and proximal colon. Since
infections of animals by the alimentary route seems unlikely, 1t has been suggested
that infection is primarily via the respiratory tract, and that dissemination to

varlous tissues l1s carried out by cells of the mononuclear phagocyte system
(Ohmann, 1983).

Contributor. Mational Animal Disease Center, P.0. Box 70, Ames, Iowa 50010.

gy_-mited rmdi?g.
rownlie, J.; Clarke, M. C., and Howard C. J.: Experimental production of

fatal mscosal disease in cattle. Vet. Rec. 1ll4: 535-534, 19B84.

Cutlip, R. C.; McClurkin, A. W., and Coria, M. F.: Lesions in clinically
healthy cattle persistently infected with the virus of bovine virus diarrhea -
glomerulonephritis and encephalitis. Am. J. Vet. Res. a&l: 1938-1%4l, 1980.

Liess, B.; Frey, H. R.; Orbans Hafez, 5. M.: Bovine virus diarrho= (BVD) -
"Mucosal Disease"™: Persistink BVD Feldvirus infektionen bei serologische
selektierten Rindern. Dtsch. Tierarztl. Wschr. 90: 2£1-286, 1983.




Otsmann, H. B.: Pathogenesis of bovine viral diarrhoea -mucosal disease and
significance of BVDV antigen in diseased calves. Res. Vet. Sci. 34: 510, 1983.

Roeder; P. L., and Drew, T. W.: Mucosal disease of cattle: A late seguel to
fetal infection. Vet. Rec. 114: 309-313, 1984.

Roth, J- A.; Kaeberle, M. L., and Griffith, R. W.: Effects of viral diarrhea
virus infection on bovine polymorphonuclear leukocyte infection. Am. J. Vet. Res.
42: 244-250, l198l1.

Case III - B4-03Z&3 (AFIP 1947999).

History. Tlssue from a 4-year-old female Hampshire sheep. Eight of 30 sheep
in the ?Ingﬁ became {1l about 36 hours after initial access to a new and weedy
pasture. Clinical signs included salivation, mydrissis, tremors, ataxia, and
paresis. Within four days, 5 of B died.

Laboratory Results. FPertinent laboratory data om admission included elevations
in BUN E%:EEE. creaffnim (3.6-8.4), and isothenuria.
Gross Path - Kidneys bllaterally swollen, pale, moist, fluctuant. Cut

edge o ¥y molist with radially arranged tannish-white ppague flecks in cortex.
Urine transparent, virtuslly colorless.

Contributor's Diagnosis & C nt. Nephropathy, remal tubular degeneration and
necrosis; renal tubular asis (oxalate). Oxalate intoxication due to ingestion

of F_hﬁg_x_ rispus.

refringent crystals of oxalate were present in the rumenal mucosa but were
not observed in other loci of the body. Rumex crispus {curly dock) was abundant in
the pasture and had been extensively grazed by the sheep. The terminal foliage of
the Rumex contained 11% oxalate expressed as oxalic acid.

AFIP DiHEﬂsis- Nephrosis, diffuse, moderate, with moderate diffuse dilation
of cortlca es and Bowman's spaces, intratubular and intraductal birefringent
crystals, and medullary eosinophilic casts, Hampshire, ovine, etiology - compatible
with oxalate toxicosis.

Conference Note. The most common causes of oxalosis are ingestion of
nxﬂlaie-cmfainIng plants (ruminants) and ethyleme glycol. Also, oxalate crystals
are often seen in Aspergillus niger infections and may be the source of systemic
toxicosis. In the ruminant, ingested oxalates may be degraded to carbonates and
blcarbonates, may precipitate as calcium oxalate and remain with the feces, or may
be absorbed into the bloodstream and tissues where it binds with ionic calcium to
produce insoluble calcium oxalate. The net result is cften a precipitous
hypocalcemia to which several pathological processes can be attributed:
nyperglycemia may be attributable to the effect of low serum calcium on insulin
secretion; inhibition of succinate dehydrogenase may be a significant factor in
death (Simensen, 1980); and there may be interference with the essential roles of
calcium and magnesium in oxidative phosphorylation at the cellular level (Van
Kampen, James, 196%). A second problem is that of crystallization of calcium
oxalates In vessel walls causing vascular necrosiz amd hemorrhage, and in renal



tubules and ducts causing blockapge and necrosls. An Interesting study by Van
Kampen and James showed crystal deposition at different levels of the renal
caollecting ducts and tubules at different time Intervals after ingestion of

Halogeton by sheep.

Contributor. College of Veterinary Medicine, Oklahoms State University,
Stillwater, ahoma 74078.

Sy sted readi =
Buck, W. B.; Osweller, G. D., and Van Gelder, G. A.: Clinical and Diagnostic
Veterinary Toxicology. 2nd Ed., Kendall Humt, 1978, p. 121.

Dickie, C. W.; Hamann, M. H.; Carrcll, W. D. et al.: Oxalate Rumex venosus
poisoning in cattle. J. Am. vet. Med. Assoc. 173(1): 73-74, 1978.

Shupe, J. L., and James, L. F.: Acditional physiopathologic changes In
Halogeton glomeratus (oxalate) poisoning in sheep. Cornell Vet. 59: 451-55, 1989.

gfrleun. M. G.: Calcium, phosphorus, and magresium metabolism. In Clinical
Biochemistry of Domestic Animals. 3rd, Ed., J.J. Kanekp, Editor, Chapt. 15,
Academic Press, 1980, p. 591.

Van Kampen, K. R., and James, L. F.: Acute Halogeten poisoning of sheep:
Pathogenesis of lesions. Am. J. Vet. Res. 30(10): 1779-1783, 1985.

Case IV - 7042-3 (AFIP 1945250).

story. Tissue from a male bavine fetus aborted approximately & weeks
prematurely. The dam appeared normal prior to abortion and had no clinical
evidence of disease after expulsion of the fetus.

Gross Pathology. The fetus had massive ascites and hemoperitoneum. MNumerous
discrete whitIsh nodules measuring from several millimeters to centimeters in
diameter were attached to the parietal and vizceral peritoneum. Other gross
changes were not observed.

Ennttigftnr‘s Diaﬁnrsls & Comment. Mesothelioma, congenital, bovine.

Mesa oma is most commonly diagnosed congenital tumor in calves. The
greatest incidence is observed in fetal and neonatal calves but reports of
mesothelioma in older cattle have been documented. Peritoneal mesotheliomas may
take either of two histolegical forms, predominantly flbrous resembling a

fibrosarcoma or papillary mimicking a papillary adenocarcinoma.

AFIP Diagnosis. Mesothelioma, sbdominal peritomeum, Holsteins fetus, bovine.

Conference MNote. Mesothelial cells are similar in structure and function to
epithellal and endothelial cells but are of mesodermal origin. Major diagnostic
problems can arise when mesotheliomas must be differentiated from epithelisl
negplasms. Ultrastructurally, mesotheliomas possess microvilli and desmosomes
characteristic of epithelial cells. Using immunocytochemical technigues, Warhol
has recently shown that cells of human mesotheliomas alsc contain abundant keratin,
and that they irregularly express carcincembryonic antigen (CEA), markers
heretofore thought unique to epithelial cells.



In differentiating mesotheliomas from carcinomas by light microscopy, several
special staining characteristics have been suggested by the Departments of Chemical
Fathology and Pulmonary and Mediastinal Pathalogy, AFIP.

Carcinoms Mesothel {oms
1) PAS positive-diastase sensitiye IT PAS positive-diastase sensitive
due to the presence of glycogen. due to the presence of glycogen.
2) PAS positive-diastase resistant due 2) (does not produce epithelial
to production of epithelial mucin. mucin).

Therefore, the presence of PAS positive-diastase resistant material should rule out
the diagnosis of mesothelioma.

3) Colloidal iron (AMP) positive dus to 3) Colleidal iron {(AMP) positive

production of mucopolysaccharides. due to production of mucopoly-
saccharides.
4) Hyaluronidase resistant - mucopoly- 4) HWyaluronidase sensitive -
saccharide is not hyaluronic acid. hyaluronic acid
acid.
5} Alcian-blue positive material 5) Alcian-blus positive material
should be seen. should be seen.
&) Cells more pleomorphic. 5) Cells less pleomorphic.
7) Muclei more irregular. 7) Nyclei more regular.
B) More likely to form acinar 8) Less likely to form acinar
structures. structyres.

Stains Reguired
1. PAS r%& and without diastase.

2. A with and without hyaluronidase.
3. Aleian blue.

The guidelines may be helpful but results must be interpreted with great care
ogue to the many variables invelved in special staining technigues. The above
stains were used on this WSC case, but the results were eguivocal.

Contributor. Veterinary Diagnostic Center, University of Nebraska, Lincoln,
Nebraska &8583.
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Warhol, M. J.: The ultrastructural localization of keratin proteins and
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1984.
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Case I - A25704 (AFIP %ﬂ;@g;.
story. ssue from an 8-year-old male castrated cocker spaniel. The dog had

a proliferative mass in the right ear canal with purulent exudate. The mass was
removed in May 1981 with regrowth removed in Dec 1581. The dog presented in May
1582 with tetraparssis. Radiographs revealed osteoclytic lesion of C5. Cervical
myelogram indicated space-occupying mass in the lateral spinal canal at C5. The
dog was euthanatized at owner reguest.

Gross Pathology. The right venmous sinus at the C5 is dilated and filled with
gray ssue, projecting into the spinal canal and compressing the cord.

Laboratory Results. Results of all serum chemistry, hematologic and urinary
analyses were wit normal limits.

Contributor's Diagnosis & Comment. Metastatic chemodectoma to the FTifth
cervical vertebrae.

Chemodectoma was diagnosed in the first and second biopsy surgical removal,
based on the round ovoid epithelial-like nepplastic cells arranged in nests or
clusters, associated or separated by delicate fibers or blood spaces. This tumor
originating from the ear canal is unusual, inasmuch as chemodectomas have been

fgmd in the carotid, sortic and pulmonary bodies and occasionally in the urinary
bladder.

AFIP Diagnosis. Malignant neoplasm, vertebral body, cocker spaniel, canine.

Confe Note. The attendees' differential diagnosis included mast cell
tumor, UmOT emodectoma), and plasma cell tumor (myeloma). In some
sections, the morphology of the tumor cells resembles that of mast cells; however,
numerous special stains failed to yield conclusive results.

Some conference attendees thought that the tumor cells were packeted by fine
fibrovascular septa, while others thought this septal network was probably the
sinusoidal septa mormally found in the medullary cavity. A Churukian and Schenk
silver stain failed to demonstrate argyrophilic granules in the cells. The
Department of Endocrine Pathology, AFIP, thought this neoplasm is of neurcendocrine
origin.



Most conference attendees thought that, based on the morphology of the
neoplastic cells and the radiolucencies in the affected cervical veterbrae, s
diagnosis of myeloms could be made. However, most neoplastic cells lack eccentric
nuclel, & perinuclear Golgi halo, and heterochromatin patterns typical of plasma
cells. Methyl-green-pyronin staining is often nelpful in demonstrating RNA in the
coplous rER of plasma cells. Best results in bore sections would be obtained using
EDTA as the decalcifying agent.

Contributor. The Animal Medical Center, 510 East 62 Street, Mew York, New York
100z1.

Su ted reading.
Fairmik, A. E.; LIu. S. Kj Hurvitz, A. I. et al.: Canine chemodectoma

(extra-adrenal paragangliomas) -- a comparative study. J. Sm. Anim. Pract. 1s:
785-B01, 197s.

Patnalk, A. K.; Lord, P. F., and Liu, 5. K.: Chemodectoma of the urinary
bladoer in & dog. J. Am. Vet. Med. Assoc. 16&: T797=800, 1974.

Patnaik, A. K. et al.: Extracutaneous mast cell tumor in the dog. Vet. Path.
15: &08-£15, 1982.

Case I - QOO784 (AFIP 194 '
History. Tissue from a %b:p:m:l §-year-old msle springer spaniel canine. This

dog was presented with a 2-year history of chronic pyoderma. The referring
veterinarian had observed polyuria and polydipsia in addition to severe pyoderma,
alopecia, and rapid weight loss. The dog was treated with antibiotics but
developed a respiratory infection and was euthanatizes at the owner's reguest.

Gross Pathology. The dog had bilateral alepecis, caleinosis cutis and an
ulcerative pyoderma of the face, lege and lateral thorax. The lung lobes were
firm, reg-brown and contained multiple dark red-grey foci filled with purulent
material. The conducting airways were filled with purulent exudate. A large, dark
brown, irregular mass was present in the ares of the pituitary (10xBx7 mm) and
compressed the hypothalamus. The adrenszl glands were bilaterally enlarged with
thildm:r » nodular cortical tissue. The parathyroid glands were moderately
enlarged.

Laboratory Results. At presentation, the referring veterinarian observed that
this dog had a mature Iauk:rcytusis. elevated serum alkaline phosphatase, alanine
aminotransferase, and cholesterol, but a near normal BUN and creatinine. Its urine
specific gravity was very low (1.005), did not respond to water deprivation, but
did increase to 1.016 with the vasopressin test (pitressin). The owners refused
I'urthegt tests or treatment when the respiratory infection developed shortly
thereafter.



Contributor's Diagnosis & Comment. Chromophobe adenoms in the pars distalils,
with necrosis, cyst fum&tinn anc compression of the neurchypophysis and
hypothalamus, pituitary, dog-

:-rpnln anditinﬁ tnitheypituftary tumor this dog had bilateral cortical hyperplaslas
of its adrenal glands, an ulcerative dermatitis with epidermal atrophy and dermal
mineralizaetion, mild parathyroid gland hyperplasia, marked lymphoid depletion of
ite spleen and lymph nodes, and a severe, chronic active, suppurat ive
bronchopneumonia with abscessation and interstitisl fibrosis. This dog probably
had an endocrinmologically active corticotroph (ACTH-secreting) adenoma of the
adenohypophysis that resulted in an almost classical presentatlon of pituitary
dependent hyperadrenocorticism (canine Cushing's syndrome). Regretfully,
pituitary-adrenocortical function tests were not performed; however, the
morphological lesions observed at necropsy are typical for this syndrome. This
dog's clinical signs of diabetes insipidus were likely the result of the tumor
destroying the normal sdenohypophysis, meurchypophysis and hypothalamus (Capen,
C.C., 1978 and 1983). This syndrome of long term cortisol excess is often
complicated by severe bacterial infections. This was seen in this case, with a
severe suppurative bronchopneumonia the final outcome.

AF1P Diagnosis. Chromophobe adenoma, pituitary gland, Springer spaniel, canine.

Conference Mote. Immunohistochemical stains revealed that the tumor cells were
producing ACTH and that the remnants of normal adenohypophysis situated around the
edge of the mass were producing prolactin. Similar staining procedures to detect
the pituitary glycoprotein hormones (TSH, FSH, LH) are often unrewarding; these
hormones share @ common beta chain which freguently leads to cross reactivity.

Contributor. Department of Pathology, University of Maryland School of
Medical, Baltimore, Maryland.

ted reading.
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Case II] - B3-2189 I, B3-2189 II (AFIP 1947253). (EM slide included). .

Nistory. Tissue from @ S-week-old male Persian kitten. rhree of five
litterma in a purebred cattery died within 24 hours after exhibiting mouth
breathing and lethargy, i.e. signs of a "cold". Two kittens were submitted for
necropsy. A foster kitten (1 week older) had been introCuced into the litter ome
week previously. It died 4 days after the first 3 animals died.

Gross Pathology. Both kittens were fat and hydrated. One kitten had numerous
oral punctate 2xZ mm ulcers on the tongue. Both had large confluent areas of
consolidation and pneumonia in the lung.

Contributor's Diagnosis & Comment.
tiglogy: aline harpes virus.
Pneumonia, necrotic and proliferative, subscute, multifocal, severe, lung.

Necrosis, acute, multifocal, moderate, liver with numerous Cowdry Type A
intranuclear inclusions in hepatocytes.

The initial presentation of this case corresponds with the respiratory feline
viral rhimotracheitis syndrome. However, due to the age and relatively Immature
immunological status of these kittens, they rapidly developed & fulminating
systemic disease with characteristic multifocal areas of parenchymal cell necrosis
in several visceral organs. The electron micrographs demonstrate numerous
particles within the nucleus, budding through the cytoplasm of a hepatocyte and
free within the space of Disse. The nuclear particles have an average dismeter of
106 nm consisting of a central dense core surrcunded by a clear zone bounded by an
outer membrane. Cytoplasmic particles have an average diameter of 153 nm and are
bounded by an additional clear zome surrounded by another membrane.

AFIP Diagnoses. 1) Pleuropneumonia, fibrinous, necrotizing, subacute, diffuse,
severe, with mu ocal moderate arteritis and ecsinophilic intranuclear inclusion
bodies, lung, Persian, feline. 2) Mecrosis, hepatocellular, multifocal, mild to
moderate, with eosinophilic intranuclear inclusion bodies, liver, etiology -
compatible with feline herpesvirus.

Confe NMote. Conference attendees discussed feline calicivirus (FCV) as a
differen agnosis. Lung lesfons of FCV would be more patchy, more cellular,
and frequently have hyperplasia and hypertrophy of Type II pneumocytes. Vvascular
lesions are not typically seen, nor is overt systemic disease. Due to the finding
of lingual ulcers at necropsy, the possibility of a dual (FCV and Herpes) infection
was discussed, although oral ulcers are occasionslly seen with herpesvirus
infections alone.

Herpesviruses are highly cell-associsted: they can mature intracellularly and
spread contiguously from cell to cell avoicing exposure to circulsting antibodies.
These characteristics are responsible for the poor Immunity which fnlilnus EXpOSUTE
to this agent. Local production of IghA is thought to be of importance, and new
evidence suggests an active role for cell-mediated immunity. Isolation of the
virus from the trigeminal ganglia of cats suggests there may be persistence of the
virus in a latent form similar to that seen in bovines and humans (Nasisse, 1982).

Contributor. Comparative Fathology Branch, US Army Research Institute uf"
Chemical ﬁIsease, Aberdeen Proving Ground, Maryland 21010.
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Case IV - VB2-487 (AFIP 1897382).
History. Tissue from an ll-year-old male terrier cross dog. Sudden onset of
8 mass 1ln ventral neck region was seen 3=& months pricr to presentation.

An aspirate of the mass produced & large volume of serosanguinous fluid. The mass
was removed surgically but recurred Z months after surgery, at which time the dog
was euthanatized.

Gross Fathnlggg- At necropsy the neoplasm was found to have metastasized to
region ymph nooes, but distant metastases were not noted.

Contributor's Disgnosis & Comment. Malignant mixed thyroid tumor.

Malignant mixed thyrold tumors are more common in dogs than in humans (where
they are considered to be rare). Some authors make a distinction between the terms
malignant mixed tumor (where the epithelial and mesenchymal elements are separate)
and carcinosarcoma (where these two components are more closely intermixed). In
this particular case, the glandular and mesenchymal components seemed, for the most
part, to reside in separate regions of the tumor. Although not present within
every section, both osteoid and cartilage were found within the sarcomatous regions.

AFIP Diagnosis. Malignant mixed neoplasm, thyroid, with metastases to lymph
node and lung, terrier cross, canine.

Conference Note. There is variation in the tissues present; some microslides
include sections of lymph node and/or lung, and in some there are remnants of
normal thyroid along the margins of the tumor. The amount of osseous and
cartilagenous differentiation alsc varies, but souamous differentiation is
consistent in most sections. Some attendees noted what appeared to be empty
abortive follicles within the epithelial areas of the neoplasms.
Immunohistochemical stains for thyroglobulin and calcitonin were negative.

A recent study by Moore et al., suggests that only carcinomas with follicular
patterns show any consistency in immunopositivity for thyroglobulin.

Most carcinomas metastasize via lymphatice and are usuwally first detected in
draining lymph nodes. Thyroid carcinomas are locally invasive: early invasion of
cranial and caudal thyroid veins will result in multiple pulmonary metastases



refore involvement of local lymph nodes is seen. Mixed neoplasms are more commonly
seen in the mammary and salivary glands.

Contributor. Bushy Run Research Center, R.D. 4, M=llon Road, Export,
Pennsylvania 15632. (Submitted for the FDA).

Sugoested reading.
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BY ,
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Buergelt, C. D.: Mixed thyroid tumors In two dogs. J. Am. Vet. Med. Assoc.
152: 1£58-1663, 196B.

Johnson, J. A., and Patterson, J. M.: Multifocal myxedems and mixed thyroid
neoplasm in & dog. Vvet. Path. 18: 13-20, 198l.

Leav, l.; Schiller, A. L.; Rijnberk, A. et al.: Adenomas and carcinomas of the
canine and feline thyroid. Am. J. Path. 83: £1-83, 1976.

Mason, R., and Wells, H. G.: On the occurrence of true mixed carcinomatous and
sarcomatous tumors (sarcocarcinoms) with report of & mixed carcinoma-chondrosarcoms
of the thyroid of a dog. J. Canc. Res. 13: 207-217, 1925.

Moore, F. M.; Kledzik, G. S.; wolfe, H. J. et al.: Thyroglobulin and
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Captain, VC, USA
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Results
AFIF wWednesday Slide Confarence - Mo. 5
10 October 1984

Conference Moderator: Marion G. Valerio, D.V-M.
Diplomate, ACVYF
Department of Pathology
Litton Bionetics, Inc.
5516 Micholson Lane
Kensington, MD 20733

Case I - MK B4-B4ag’ (AFIP 1947596 ) .
SLOTY. =sue from an incidental finding at necropsy of an aged female

rhesus monkey.

Gross Pathology. Present adjscent to the right ovary was & 2.5 cm diameter
multilobulated white mass.

Contributor's Diagnosis & Comment. Endometrlosis, periovarian, rhesus monkey,
Macaca mulatta-

Endometriosis is & common occurrence in rhesus monkeys; it occurs spontaneously
but has also been associated with surgical manipulation of the uterus (hysterotomy)
and exposure to ionizing radiatiom. Clinically, monkeys exnibit dysmenorrhea,
menorrhagia, irregular menstrual cycles and infertility. The endometrial tissues
which are within the abdominal cevity are responsive to hormones and can enlarge,
form cysts filled with brown to red fluid, and rupture during menstruation,
producing extensive adhesions. Complications such as colonic and ureteral
stricture, intra-abdominal hemorrhage and anemia can result.

The cause of endometriosis is not known. There may be regurgitation of
endometrium through the infundibulum of the oviduct into the peritoneal cavity
during menstruation; endometrium may be seeded into the peritoneal cavity during
uterine surgery; there may be metaplasia of coelomic epithelium into endometrial
tissue; cell rests of the Wolffian duct system may undergo transformation to
endometrial tissue, or thers may be lymphatic or hematogenous metastasis of
endometrial tissue.

AFIP Dia is. Endometriosis, periovarian (per contributor), rhesus monkey,
{Macaca Elag%aé, primate.

Conference Mote. The site of the lesion in this case cannot be determined from
the histologic sections provided. Even though the stroma in endometriosis is
characteristically uterine in appearance, endometriosis generally can be
differentiated from uterine adenomyosis because the former lacks myometrial layers
with interposed vasculature. A uterine neoplasm usually can be ruled out because
it generally would not be as well-differentiated as this lesion, would often
contain more glandular structures and thers would be no endometrial stromal
proliferation. Cells resembling eosinophils are scattered throughout the stroma.
These are endometrial granulocytes which are derived from stromal cells; at .
menstruation they congregate subjacent to the endometrium and secrete relaxin which
causes dissolution of the stroma. They are seen in primates and rats.



Endometriosis is & condition seen only in primates and the epithelium is
responsive to estrogen and progesterone. This condition has been ﬂﬂrnﬂutid Hh
seeding of the abdomen with minced endometrial tissue followed by treatment w v
ovarian steroids (Bertens et al., 1982). Adenomyosis is seen in primates as we
as other mammals and is generally not responsive to ovarian sterclds.

Contributor. Comparative Pathology Sectlon, National Institutes of Health,
9000 Rockvllle Fike, Bethesda, Maryland 20205.

Suggested reading.
Bertens, A.F.M.G. et al.: Endometriosis in rhesus monkeys. Lab. Anim. 1&:

281-284, 19B2.

DiGiacomo, R. F.: Gynecologic pathology in the rhesus monkey (Macaca
mulatta). II. Findings in laboratory and fres-ranging monkeys. Vet. Path. l4:
£39-548, 1977.

Fanton, J. W., and Hubbard, G. B.: Spontaneous endometriosis Iin & cynomolgus
monkey (Macaca fascicularis). Lab. Anim. Seci. 33: 597-59%, 19B3.

MacKenzIe, W. F., and Casey, H. W.: Animal model: Endometriosis in rhesus
monkeys. Am. J. Path. BO: 341-344, 1975.

McClure, H. M.: Endometriosis. In Spontaneous Animal Models of Human
Disease. WVol. 1, Andrews, E. J., Ward, B. C. and Altman, N. H. (Eds.), Academic
Press, Mew York, 1979, pp. 215-218.

Case II - BGSM 2171 (AFIP 1947391 ).
story. Tissue from a lé-month-old, male, African green monkey (Cercooithecus

ﬂ@ﬁﬁim was found semicomatose, with a temperature of S4°F. Petechl
hemorrhages appeared on the ventral sbdomen, and spread to the axillary region and
arms within minutes. He died shortly thersafter.

Gross Pﬂti!&lﬂii- The large intestine was externally dark red; it contained
dark red, -smelling fluid. The mucosa had scattered round, raised white

nodules up to 3 mm in diameter, which were most numerous in mid-colon. Mesenteric
lymph nodes were enlarged and hemorrhagic. The liver was enlarged and friable.

t__gunratufz Results.

Bacterial isoclates at necropsy:

Lung, spleen, liver, kidney: Yersinia enterocolitic
Gut: E. coll, Campylobacter fetus, ssp. Jejun

Contributor's Diagnoses & Comment. 1) Colitis, acute, necrotizing, multifocal,
severe, African green monkey, etiology - Yersinis entero tics. 2) Hepatitis,
acute, necrotizing, multifocal, African green monkey, etiology - Yersinia

mtarnm%itim.
Multifocal necrotizing lesions containing bacterial colonies were also found in
spleen and kidney frem this case. The bacteris were gram-negative.

Yersiniosis' is a well-documented disease in nonhuman primates. In our colony
it occurs in young animals with access to outdoors, in sporadic outbreaks. A1l
cases prior to this in our coleny had been due to Y. pseud tuberculosis. This case
was also unusual for the severity of the lesions, In our experience. necrotic
foci in the colon mucosa usually are more superficial, but in this case some
lesions are transmural, apparently due to infarction. The short eclinical course
and the presence of bacterial colonies in necrotizing lesions, however, are typical.

T



AFIP Diagnoses. 1) Colitis, necrotizing, acute, multifocal, moderate to
severe, with numerous bacillary colonies and submucosal phlebitis and
phlebothrombosis, large intestine, African green monkey {Cercopithecus aethinE521
primate. 2) Serositis, acute, focally extensive, mild, with phlebltis, ig,
and numerous bacillary colonies, mesenteric attachment of large intestine, etioclogy
- compatible with Yersinia spp. 3) Hepatitis, necrotizing, acute, multifocal,
mild, with nmumerous coccobacillary colonies, liver.

Confersnce Mote. Conference attendees noted areas of apparent infarction in
the Colon as mentioned by the contributor. Also, several attendees saw
intralesional amebold organisms, and spirochetes within colonic crypts in areas
unaffected by the inflammatory process.

A rallmark of Yersinis enterocolitics infections is that the lesion{s) are
usually of mild severity, making this case unusual as noted by the contributor.
The pathogenesis and epidemiology are not well known because infections are
difficult to reproduce experimentally. Swine and dogs have been incriminated as
potential reservoirs of Y. enterocolitica; in contrast, human infection by Y.

seudotuberculosis is assoclated with contaminated food. Interestingly, the peak
antibody titer to Y. enterocolitiea is during convalescence rather than during the
acute phase of the disease (Baskin, 1580). The aforementioned criteria help to
differentiate disease caused by Y. enterocolitics from an otherwise gimilar disease
caused by Y. pseudotuberculosis.

The most severs form of Y. pseudotuberculosis infection is seen in nonhuman
primates, artiodactyls, and edentates, and is characterized by acute, severe
fibrinonecrotic enteritis and mesenteric lymphadenitis with disseminated necrotic
foci in the liver, lung and spleen. A less acute form is seen 1n birds and some
mammals in which there is development of disseminated pyogranulomstous nodules
throughout the viscera, except for the Intestines where lesions are absent or
similar to the acute form but less severe. A chronic form is seen in rodents,
especially rats, and is characterized by the presence of occasional granulomatous
nodules in lymph nodes, liver and spleen (Baskin, 1980).

since most strains of Y. pseudotuberculosis do not produce exotoxins, the
tissue necrosis produced during infections is thought to be due to an endotoxin
which may also be coupled with the effects of lysosomal proteclytic enzymes of
dying leukocytes (Obwolo, 1980).

Contributor. Department of Comparative Medicine, Bowman Gray School of
Medicine, 300 South Hawthorne Road, Winston-S5alem, North Carolina 27103.

Suggested reading.
Baskin, G. B.: Comparative aspects of Yersinia saudotuberculosis infection in
animals. In The Comparative Pathology of Zoo Animale, Monmtali, R. J- and Migaki,
G., (Eds.), Smithsonian Institution Press, 1980, p. 219.

Bronson, R. T.; May, B. D., and Ruebmer, B. H.: An outbreak of infection by
Yersinia pseudotuberculosis in nonhuman primates. Amer. J. Path. &9: 289-303, 137Z.

rter, P. B.: mal Model: Oral Yersinia enterocolitics infection inm mice.

Am. J. Path. B8l: 703-708, 1975.

MeLure, H. M.; Weaver, R. E., and Kaufman, A. F.: Pseudotuberculosis in

nonhuman primates: Infection with organisms of the Yersinia enterocolitica group.
Lab. Anim. Sci. 21: 37&-382, 1971.




Obwolo, M. J.: The pathogenesis of yersiniosis. In The Comparative Pathology
of Zoo Animals, Montali, R. J. and Migeki, G., Editors, Smithsonisn Institutlon
Press, 1980, p. 225.

Wooley, R. E.; Shotts, E. B., and McConnell, T. W.: Isolation of Yersinl
enterocolitica from selected animal species. Am. J. Vet. Res. 41: 1867-1&6B, 1980.

Case III - NB3-31%9 (AFIP 1900s852).
3 - ssue from & lZ-year-old, female, spotted jaguar (Panthera onca)

which had a history of chronlc Ovaban usage for & years. Prlor to euthanasla it
developed abdominal distension and obstipstion. B8 peritomeal tap revealed a
nonseptic exudate with characteristics of nepplasis. Abdominal radiographs were
followed by an exploratory laparotomy which revealed carcinomatosis involving the
mesentery and omentum.

Cross Pathology. Disseminated neoplasia, multifocal, severe, uterus, ovaries,
omentum, mesentery, illac lymph nodes and splenic capsule.

Contributor's Diagnoses & Comment. 1) Uterine adenocarcinoma, with metastasis
to ovaries, omentum, mesentery, iliac lymph nodes, splenic capsule and broad
ligament. 2) Cystic distension of endometrial glands, severs, with multifocal
mineralization, uterus.

The uterine adenocarcinoma probably originated at multiple sites within the
endometrium, most likely from endometrial glands. Metastasis occurred via
lymphatics and transperitoneal seeding. Whether it was related to Ovaban usage

Emins unclear; so does the relationship between the endometrial gland changes and
vabans

AFIP Diagnoses. 1) Adenoccarcinmoma, papillary, uterus, spotted jaguar (Panthera
onca), feline. 2) Hyperplasia, cystic, endometrial glands, diffuse, severe, with
multifocal mineralization, uterus.

Conference Mote. Conference attendees discussed the possible relationship
between ch c megestrol acetate (Ovaban) usage and the lesions seen in this

case. Studies have shown that endometrial atrophy is the end result of chronic use
of progestin preperations upon an endometrium which has not been "primed" by
estrogens. However, in women it i1s thought that the pathogenesis of endometrial
carcinoma begins with cystic endometrial hyperplasia due to overstimulation by
estrogens. A progressive, step-wise change of the uterus leads toward cell
%ﬁgmmtiﬂn. carcinoma-in-situ, and eventually invasive adenccarcinoma (Preiser,

Uterine neoplasms are rare in domestic cats and are most commonly seen in the
rabbit and bovine. Adenocarcinoms in the cow is characteristically scirrhous,
often with small foci of tumor evoking a florid desmoplasis. In the doe, a higher
incidence of uterine adenocarcinoma is seen in breeds which have a concomittant
susceptibility to toxemis of pregnancy. It has been suggested that liver damage
resulting from the toxemia could result in failure to inactivate estrogen with
eventual development of adenocarcinoma of the uterus (Cotchin, Marchant, 1977).

Lontributor. Department of Comparative & Experimental Pathology, College of
vVeterinary Mediclne, University of Florida, Gainesville, Florida 32510.
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Case IV - B20EY AFIP 1RS2297).
History. Incidental necropsy finding in an adult, wild-captured, female Cebus

MOnkeY - group of 15 wild-caught sub-adult and adult Cebus monkeys wele held in
quarantine for & wesks. The animals were experimentally inoculated with various
strains of an American hemorrhagic fever virus in attempts to find an animal model
of the human disease. The animal failed to develop clinical illness and histologic
evidence of virus infection.

Gross F‘utmln?;, At necropsy a well-differentiated :hnlangincarciﬁum in the
liver was erved, as well as numerocus 0.5 to 2.5 cm diameter greyish-tan nodules
on the serosal surface of the duodenum and jejunum.

Leboratory Results. Virus could not be jsolated from samples of brain, liver,
spleen, lung, lymph node and kidney at 30 days post-inoculation. Intestinal

nodules from this Cebus monkey (AFIP 1852297-9) and 2 other animals in this group
(AFIP 1852847-1 and 1B51591-4) were examined by a parasitologist and were
identified as Molineus sp. probably M. torulosus.

Contributor's Diagnosis & Comment. Pyogranuloma, verminous, nodular, focal,
mild to mﬂem&, jaiunun, Cebus sp-

Ftiologic diagnosis: Nodular verminous (molineus) pyogranuloma.

Etiology: Molinmeus sp., probably Molineus to losus.

In this group of 15 capuchin monkeys, Molineus nodules were observed in the
small intestine, colon, liver, pancreas and/or omentum of 11 animals (7). BAn
additional 2 animals had fibrosiderotic plagues on the serosa of the small
intestine which may have been remnants of parasitic nodules or migration tracts.
Mine of the 11 infected animals had nodules in the jejunum; pyogranulomata were
also observed in the duodenum (n=5), ileum (n=3), proximal colon (n=2), pancreas
(n=2), liver (n=1) and omentum (n=1). Ome Cebus monkey died of diffuse severe
mrmiie fibrinopurulent peritonitis which was attributed to infection by this
parasite. :

The adult helminths in the nodules are readily identified as trichostrongylins
based on 1) conspicuous longitudinal ridges projecting from the cuticle, 2)
platymyarian meromyarian musculature which can be transitional, 1) strongylin
intestine which is prominent having a large lumen, large intestinal cell nuclel
multinucleate intestinal cells, and thin to intermediate microvillous border, ﬂ-5
and thin-shelled non-larvated, morula-stage eggs.

The life cycle of Molineus sp. is unknown, but because the organism 1s a
trichostrongyle, it is mssumed to be direct. It is assumed that all animals were
infected in the wild. Many of the animals in this group also had malaria and



patent filarid infections (microfilaremia). Differential diagnosis at autopsy

should include Desophogastomum, however, this helminth it considered very rare In
New World monkeys; EE causes nodules predominantly in the colon of Old World

morkeys and apes. Histologically, Desophogastomum can immediastely be ruled out as
a cause of the nodules, because there are multiple sdult worms with their eggs in

the lesion.

Histologically, the nodule iz a typical granuloma with & suppurative core. In
some sections the core of the nmodule clearly communicates with the lumen of the
small intestine. The non-larvated eggs are released into the intestinal lumen and
infrequently the adult worms project into the lumen. Several species of Molineus
are recognized, but only M. tu{glﬂEu% has been recopnized as causing nodular
granulomata; the other species of Molineus typically lie unattached on the
intestinal mucosa.

AFIP Diagnosis. Granuloma, ecsinophilic, focal, containing numerous adult
nematodes eggs, serosa, small intestine, Cebus monkey, primate; etiology -
compatible with Molineus torulosus.

Conference Mote. Other than Oesophogostomum, parasites which must be
differentited Trom Molineus include Encﬁt%a and Prosthenorchis. Like Molineus,
Nochtia is a trichostrongylid but produces papillomatous mucosal nodules In the
stomach of Old World monkeys. In the adult worm, external to the lateral cords,
the cuticular ridges are fused and divergent from one another; this merphologic
characteristic is unigue to Nochtis. Prosthenorchis is an acanthocephalan which
produces serosal nodules in the large intestine and occasionally the ileum of New
World monkeys; thorny-headed worms will be seen attached to the mucosal surface.

M. torulosus differs from other trichostrongylids in the propensity of
infective larvae to burrow much deeper into the intestine, often reaching the
submucosa or occasionally even the serosa as in this case. Larvae mature into
adults and their eggs are deposited in the tissues; some make their way to the
lumen via necrotic channels. M. torulosus slso has & tendency to invade the host's
vascular system; adults and eggs are often seen in vessels mssociated with
fibrinous thrombi. Another characteristic ie irvasion of the pancreas resulting in
chronic pancreatitis with adults and eggs often evident within inflamed pancreatic
ducts (Brack et al., 1973).

Enntrl%r{g;. Division of Pathology, U.S. Army Medical Research Institute for
Infectious Disease, Fort Detrick, Maryland 21701.
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Chitwood, M., and Lichtenfels, J. R.: Identification of parasitic metazoa in
tissue sections. Exp. Parasitol. 32: 407, 1972.
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Results
AFIP Wednesday Slide Conference - No. 6
17 Oetober 1984

Conference Moderator: F. M. Garner, D.V.M.
Diplomate, ACVF
veterinary Pathologist
4416 Dak Hill Road
Rockville, MO 20853

Case 1 - X13790 EM-'IF 1803451).
story. sue from a &-month-old female Fischer 344 rat.

Gross F"nthnlg%. The rat was found at necropsy to have a left kidney four
times the normal size. The mass was infiltrated with pale friable tissue. There
was no evidence of metastasis.

Contributor's D is & Comment. Embryonal nephroma (nephroblastoma).

Primary tumors .ﬁ ﬁ urinary tract are uncommon in the rat (Baker, Lindsey,
1979). Nephroblastomas (embryonal nephroma, Wilms' tumor) are reported to be the
most frequent type of renal tumor in the rat (Hottendorf, Ingraham, 1968).
Mephroblastomas occur in younger animals (mean age less than one year).

AFIP Diagnosis. Mephroblastoma, kidney, Fischer 344, rat, rodent.

Conference Note. The Department of Urogenital Pathology provided the opinion
that this rat's neoplasm is similar histomorphologically to some cases of Wilms'
tumor in children. A difference they note is in the cells which have undergone
epithelial differentiation from the blastema. In this case, many cells have small
nuclei with uniform chromatin stippling and appear benign in comparison to the
cells in tumors of children which have large and vesicular nuclei, imparting a more
malignant appearance. This case 1s similar to those tumors in children which have
a predominantly epithelial element forming small cysts (some of which represent
abortive glomeruli). More commonly, they see tumors with a prominent mesenchymal
element, and occasionally tumors that are purely mesenchymal.

Hard and Grasso (1975) suggest that the rat nephroblastoma is the counterpart
of the epithelial component of human Wilms' tumor, whereas the rat mesenchymal
tumor seems to correspond to the mesenchymal component of the same human tumor.
Because of the histologic spectrum in the human tumor, and the occurrence in the
rat of the apithelialo?mmrnnlastm} and mesenchymal tumors as separate entities,
the concept that Wilms' tumor of man may often represent a composition tumor
(composed of two or more malignant cell populations) should be considered.

A similar tumor in rabbits serves as a model for this neoplasm in humans.
Similarities are seen in histiogenesis, size of the primary tumor, and malignant
character in both rabbits and humans. Polycythemiz is seen commonly in the rabbit,
and occasionally in humans, in conjunction with nephroblastomas. This is possibly



due to excessive erythropoeitin production by the tumor or by remaining normal
renal tissue, in response to renal hypoxia from tumor impingement upon the blood
supply.

Contributor. Pathology Department, E1i Lilly & Company, P.0. Box 708,
Greenfield, Indiama 4&8140.
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secondary polycythemia in & New Zealand white rabbit. Lab. Anim. Sci. 32: 280-282,
1982

Il - B4P-140 (AFIP 19 d
N ssyue a8 4-year-pld Yellow Nape Amgzon parrot. The bird was
acqu rom a pet store 10 days earlier. It became progressively more docile,

passive, and depressed. Loose green droppings were noted: it regurgitated prior to
death.

Gross Pathology. Petechise seen on epicardium. Edema found in lung. Multiple
yellow focl In llver. Lemon yellow exudate noted in mesentery (spleen was not
swollen but was showing evidence of postmortem change). Kidney was swollen and
pale olive color.

La Results. Microscopic: Tapeworm ova seen in fecal. Culture:
Negative for monella and other bacterial pathogens. Also negative for Candida.
Virology: Megative for avian influenza, Mewcastle, and Pacheco's. Chlamydia
psittaci was isolated.

Contributor's Diagnosis. Focal necrotic hepatitis, acute psittacosis.

Liver - severe EEEEIpIe variable size focl of coagulation necrosis was seen
throughout the parenchyma. LCL (Psittacosis) bodies were found.

Spleen - focal areas of necrosis were ssen.

Kidney - interstitial lymphocytie paravascular infiltration seen.

Other organs - no significant changes.




is. Hepatitls, subacute, diffuse, mild to moderate, with
mlthIfﬁIIP ummcrnssls, necrogranulomas, and {ntracellular coccobacillary

microorganisms, liver, yellow nape Amazon parrot, avian, etinlogy--compatible with
Chlamydia psittaci.

ference Note. Attendees noted many random areas of coagulative necrosis
wﬂcﬁﬁma to Chlamydia. Other less numerous areas of caseous necrosis
are surrounded by heterophils and occasionally multinucleated glant cells. These,
attendees thought, may be due to & concurrent infection, possibly colibacillosis.
All of the lesions seen in this case are reminiscent of those described in the
liver of a parrot with psittacosis and concurrent colibacillosis (Rapheel and
Iverson, 1980). Special stains failed to demonstrate any infectious agents other
than organisms suggestive of chlamydial elementary bodies within Kupffer cells and
hepatocytes. These infected cells are not associated with the necrotic lesions.
All of the organisms in this case are of similar size whereas in most cases of
chlamydicsis a variation is noted representing initial, intermediate, and
elementary bodies.

The differential diagnosis included Pacheco's disease (herpesvirus),
mycobacteriosis, colibacillosis, and salmonellosis. Although colibacillosis and
salmonellosis produce focal areas of necrosis, the necrosis is resolved by
macrophages resulting in formation of necrogranulomas. It is of interest to note
that parrots are often infected with human and bovine strains of mycobacteria
because they are frequently kept as house pets. Therefore, in mycobacterial
infection of the parrot, the numerous intralesional bacilli characteristically seen
in avian TB, may instead be scant.

Emtriem.ur. Maryland Department of Agriculture, Animal Health Laboratory,
4901 Ve d, College Park, Maryland 20740.

%Etﬂ reading.
stein, P.; Meyer, K. F., revised by J. Schachter: Psittacosis and

Ornithosis. In Diseases of Cage and Aviary Birds, M.L. Petrak, Ed., 2nd Ed., Lea &
Febiger, 1982, p. 528.
Emerson, J. K.: Psittacosis. J. Am. Vet. Med. Assoc. 180: 612-613, 1982.
Mohan, R.: Epidemiologic and laboratory observations of Chlamydia psittaci
infections in pet birds. J. Am. Vet. Med. Assoc. 1B4: 1372-1374, 1984.
Page, L. A.: Avian Chlamydiosis (Ornithosis). In Diseases of Poultry, 7th
Ed., Chapt. 13, edited by M.5. Hofstad, Iowa State Unlversity Press, 1978, p. 337.
Raphael, B. L. and Iverson, W. 0.: Coligranuloma and psittacosis in an Amazon
parrot. J. Am. Vet. Med. Assoc. 177: 927-529, 1980.

Case II1 - 73852 (AFIP 1BS8516).
. Tissue from a 3-1/2 year old Hartley strain guinea pig from a herd of
TB-s& zed guinea pigs used for the safety testing of tuberculin. This animal

was anorexic and losing welght with alopecia.

Gross Pathology. HKidneys had an irregular surface, were firm, and had multiple
Tll dl:yats thrﬂmt the cortex and medulla; multiple, Zmm in diameter ulcers in
stomach.




Laboratory Results.

BUN 37  mg/dl Total Protein 4.4 gm/dl
Cholesterol 54 mg/dl Albumin 2.4 gm/dl
Ca 12.5 mg/dl Globulin 2.0 gm/dl
P 6.1 mg/dl Na ! 142 meg/L
K 8.1 meg/l Cl 112 meq/L
SGPT 11 mu/ml SGOT 50 mu/ml

Contributor's Diagnosis & Comment. Diffuse, severe, chronic interstitial
nephritis.

Diffuse involvement of the kidney was characterized by tubular ectasia with
flattening of epithelial cells, interstitial fibrosis, mild interstitial
mononuclear infiltrate, occasional hyalin tubular casts, hyalin droplets in some
tubular epithelium, mineral deposits within tubular epithelium and tubular lumen,
dilated Bowman's space, and mild capsular fibrosis of glomeruli. Special stains
did not reveal a causative organism.

Although Klossiella cobayse and Encephalitozoon cunleuld have both been
reported to be ;nu-uﬂ in nea plg kigﬁiy, nelither have been associated with
histologic lesions. Leptospirs have heen isolated from guinea pigs but also have
not been associated with interstitial nephritis.

CIN has been reported to be a common cause of death in pet guinea pigs but
laboratory animals are rarely allowed to live long enough that lesions can be
seen. The animals in this colony are kept until death once they are TB-sensitized,
and this change has been seen in several pigs.

The clinical path changes of moderately elevated BUN and low total proteins is
consistent with CIN although anorexia probably also contributed to the lower TP.
The mildly elevated serum K+ would be consistent with g decreased ability of
proximal tubular cells to excrete it.

AFIF Diagnosis. Nephritis, fibrosing, interstitial, chronic, diffuse,
moderate, with tubular dilatation and cystic dilatation of Bowman's spaces, kidney,
Hartley guinea pig, rodent.

ference Note. Conference attendees noted multiple subcapsular indentations
of the y surface indicative of surface pitting. Also noted was the size of
the kidney which was enlarged up to two times that of a normal guinea pig (of
unknown age). The identity of the globular, amorphous, eosinophilic material in
the medullary and cortical interstitium was discussed; most attendees did not think
this resembled amyloid. This material is slightly positive with a PAS procedurs,
and stains poorly with Congo red but shows "apple green” birefringence under
polarized light. Based on these findings the Department of Chemical Pathology
cannot positively identify it but states that amyloid cannot be ruled out.
Attendees agreed that great care must be used in interpreting "apple green®
birefringence. Other than occasional findings of glomerular atrophy, glomeruli
were thought to be essentially normal.

The Department of Urogenital Pathology states that similar lesions are seen in
man and that the etiology in these cases is 1ikewlse unknown. They think that the
globular eosinophilic material is pathological and that these deposits in the



a probably cause tubular dilatation and cystic Bowman's spaces. They also
:::':uin prn.nan H{:l-ueys, the brightly-eosinophilic cytoplasm present in many of i.tJ:-E:i
tubular epithelial cells and designate it "oncocytold™ change. The eosinophil s
due to Tinely-ecsinophilic granules (probably mitochondria) as opposed to the
larger globules seen with hyaline droplet change.

One study of age-related renal lesions in the guinea pig found the presence of
deposits of !{gﬁ and complement in glomeruli (Steblay, Rudofsky, 1971), while In
another study (Taketa, Grollman, 1970), nephrosclerosis due to vascular changes was
seen. Alsp, changes seen in the latter study are said to be similar to those seen
in man. Vascular lesions are not evident In this case.

Contributor. Office of Biclogics, Food & Drug Administration, 8800 Rockville
Pike, sda, Maryland 20205.

%ﬁgtﬂd reading.
ay, R. W., and Rudofsky, U.: Spontaneous renal lesions and glomerular

deposits of I1gG and complement in guinea pigs. J. Immunol. 107: 1192-1196, 1971.
Taketa, T., and Grollman, A.: Spontaneously occurring renal disease in the
guinea pig. Am. J. Pathol. &0: 103-117, 1570.
wagrer, J. E.: Miscellaneous disease conditions of guinea pigs. 1In The
Biology of the Guinea Pig. J.S. Wagner and P.J. Manning, Eds., Chapt. 16, Academic
Press, 1976, p-. 230.

Case IV - QAB4-011 (AFIP 194757%).
%53@5? Tissues were collected from a 2-year-old female BgCsF) mouse
that on a chronic oral toxicity study for two years.

s Pathology. £An oval mass, 15 x 15 x 5 mm, was located in the subcutaneous
tissue of the right lateral sbdominal region. The mass was firm and mottled red,
dark red, and tan.

Contributor's Dia is & Comment. Carcinoma with sguamous cell
differentiation (adencacanthoma), mammary gland, BgCsF] mouse, rodentia.

Malignant lymphoma, mixed cell type, mammary gland, BgCsF) mouse, rodentia.

Because of limited tissue, the sections were prepared from two blocks from the
same tumorT.

The tumor is nodular, non-encapsulated, and characterized by the presence of
neoplastic epithelial cells arranged in acinar, ductile, papillary, or comedo-like
structures and sheets. The neoplastic epithelial tissue is separated by a rather
sparse connective tissue stroma which contains irregularly arranged populations of
neoplastic lymphocytes of mixed cell type. The neoplastic epithelial cells appear
to be mammary gland epithelial cells. In many areas, the neoplastic epithelial
cells have undergone squamous metaplasia and are forming nests or cystic spaces
distended with keratin. Mineralization is also seen in some sections. Mitotic
figures are prominent especially In neoplastic epithelium that has not undergone
squamous metaplasia. Mecrotic cells are scattered throughout the mass.

Adencacanthomas are often invasive and/or occcasionally metastasize to the
lung. Metastases were not found in this animal.



Mali t lymphoma was found in spleen, lymph nodes, and mammary gland from
this HMMFT The lymphoma was called a mixed-cell type. In some sections, the
lymphoma may be difficult to subclassify or differentiate from lymphocytic

infiltrates or lymphold hyperplasia.
AFIP Diagnosis. Adencacanthoma, mammary gland, BgCsF1, mouse, rodent.

Conference Mote. Many conference attendees were of the opinion that this tumor
most closely resembles one of basal cell origin, particularly an adnexoma.
Apocrine and occasionally sebaceous differentiation, abortive hair follicles lined
by cells with prominent trichohyaline granules, and cell polarity were features
discussed. Most sections contain at least a few acini of normal mammary gland at
the periphery of the tumor. Attendess also discussed the possibility that these
tumors arise from basal cells within the mammary gland. Prominent variably-sized
aggregates of lymphocytes in the connective tissue of this tumor probably
correspond to populations of neoplastic lymphocytes noted by the contributor in
various other orgens. However, s diagnosis of lymphoma could not be made based on
the morphology of the lymphocytes in these tissue sectipns.

Other mammary neoplasms of the mouse were discussed, to include adenocarcinoma
types A, B, and C. The former two are associated with the Bittner agent (mammary
tumor virus, MTV), while the latter is usually not. Adenoacanthomas likewise are
not generally associated with the Bittner agent.

The conference moderator stressed the importance of being familiar with the
various strains of mice, each usually having particular pathological entities
assoclated with it. The BgCoF 1 has a very low incidence of mammary neoplasms.

Contributor. Department of Pathology, Hazleton Laboratories, 3301 Kinsman
Boulevard, Madison, Wisconsin 53704.

Su%Etad reading.
; -1 Morphology of mammary tumors in mice. In Physiopathology of

Cancer. Homburger, F., Ed., Haper (Hoeber), Mew York, 1955, pp. 3B8-BA.

Frith, C. H., and Wiley, L. D.: Morphological classification and correlation
of incidence of hyperplastic and necplastic hematopoietic lesions in mice with
Hw-ﬂq{;ﬂmiiimt:l- ]ﬁ: S534-545, 198].

» Foi  Tumors of the mammary gland. In Pathology of Tumors in
Laboratory Animals. Vol. II, Tumors of the Mouse, edited I:lfrg;-s. Turusov,
International Agency for Ressarch on Cancer, 1979, p. 43.

DAVID L. FRITZ, V.M.D.

Captain, VC, USA

Registry of Veterinary Pathology
Department of Veterinary Pathology



Results
AFIP Wednesday slide Conference - No. 7
24 October 1984

Conference Moderator: John D. Strandberg, DWM, PnD
Dipomate ACVP
Assocliaste Professor
Comparative Medicine & Pathology
Johns Hopkins University School of Medicine
Baltimore, MD 21205

Case 1 - 52049 é.ﬂFIP 1545158).
stary. B-year-old black and ten bitch was presented with a &-month

history of recurrent ascites and chronic weight loss and anemla.

Gross Pathology. At necropsy there was a liter of ascites fluid in the abdomen
and hemorrhage in Ehﬂ distal small intestine and proximal colon. There was
moderate verrucous endocardiosis of the right and left AV valves.

Laboratory Results. The animal was hypoproteimemic and anemic (normocytic
hymmrﬁéi with normal liver enzymes and BUM.

Contributor's Dia s & Comment. 1) Hepatitis, pericholangeal,
subacute/chronic, nonsuppurative fibrosis, mild, pigment, mineralized trematode
ova, Heterobilharzia americana. 2) Enteritis, mild, subacute/chronic,
nonsuppurative, villous atrophy, mild, trematode ovs, Heterobilharzis americana.

Ova of Heterobilharzia americana were found in the lamina propria end submucosa
of all portions of the small intestine, cecum and colon. There was little hepatic
parenchymal compromise and it was concluded that the hypoproteinemia, ascites, and
anemia were the product of & protein-losing enteropathy and endoparasitism. The
host inflammatory reponse to the ova was minimal in all organs involved; although
in areas of the small intestine where ova were numerous the submucosa was thickened
by mature connective tissue. Adult flukes were not cbserved.

AFIP Diagnoses. 1) Trematode eggs, predominantly portel, multifocal, with
a85S0C d min granulomatous inflammation and moderate fluke pigment, liver,
black and tan hound, canine. 2} Trematode eggs, multifocal, with assoclated
minimal granulomatous inflammation, mucosa and submucosa, intestine;
etiology-—compatible with Hetercbilharzis americana.

Conference Mote. The microslide sections vary in the viability of eggs present
in tissues. The inflammatory response to parasite eggs also varies somewhat, being
totally absent in some sections, to a minimal granulomstous response in others.

The lack of response indicates either an underlying immunologic problem in this
particular animal, or that Heterobilharzia americans is a well-adapted parasite of
the dog. Lee (1962) has shown that the dog, raccoon, hamster, and mouse are ideal
hosts for this parasite, whereas the cat, guinea pig, and rabbit are unfavorable
hosts. In the latter three, infective cercariae develop to adults, but eggs
produced are not usually viable. The raccoon is considered the principle natural
mammalian host; natural infections have also been described in the dog, nutria,
opossum, white-tailed deer, bobcat, and swamp rabbit, and range from the
southeastern U.S. to central Texas. Schistosomatium douthitti, the only other




mammalian schistosome endemic in the U.S., infects the mouse and is enzootic in
Michigan, Minnesota, and Wisconsin. It 1s the schistosome egg which causes disease
by evoking a granulomatous inflammstory response in the bowel and liver. Adult
schistosomes appear to protect themselves from immunclogic attack by incorporating
host molecules into their integument as they mature.

Contributor. Department of Veterinary Pathology, College of Veterinmary
Medicine, Texas A&M University, Collepe Station, Texas 77Ba3.

hgn#;ted reading.
Bartsch, R. L. and Ward, B. C.: Visceral lesions in raccoons naturally
infected with Heterobilharzia smericans. Vet. Path. 13: 241-249, 197s.

Goff, W. L. and Ronald, N. C.: Certain aspects of the blology and life cycle
of Heterobilharzia smericans in east central Texas. OAm. J. Vet. Res. 42:
1775-1777, 198l.

Pierce, K. R.: Heterobilharzia americana infection in a dog. J. Am. Vet. Med.
Assoc. 143: 496-499, 1963.

Thrasher, J. P.: Canine schistosomimsis. J. Am. Vet. Med. Assoc. l44:
1119=1125, 1964.

Lee, H. F.: Susceptibility of mammalian hosts to experimental infection with
Heterobilharzias americanas. J. Parasitol. 4B8: 740-745, 19s2. -

warren, K. 5.: The pathology, pathobiclogy and pathogenesis of
schistosomiasis. Mature 273: &805-612, 197B.

Case 11 - 541 (AFIP 1547996) [EM slides (Ba-541) sre included].
story. A young African Lrey parrot was presented for necropsy following &
3=4 day Eﬂnin‘.‘al course consisting of lethargy, anorexia and diarrhes. The bird

had been shipped from a Florida distributor one week prior to its death, st which
time the bird was normal.

3%55 Pathology. Significant gross lesions were confined to the liver, which
was enla and mottled tanm and red.

?Qgratm Regulte. Upon bacterial culture, E. coli was obtained from the lung
and intestine while there was no growth from the Tiver. Splenic impression smears
were negative for Chlamydia sp. utilizing fluorescent antibody methods. virus
isolation attempts were unsuccessful.

Contributor's Diagnosis & Comment. Liver, necrosis, multifocsl, severe, acute,
cue to reo- ViTUS.

The liver is characterized by numerous focl of hepatocellular necrosis which
are becoming confluent in severasl areas. Remaining hepatocytes are regenerative
with moderate nuclear pleomorphism and & few binucleate cells. An oocasional
portal triad contains a mild to moderate lymphocytic infiltrate. Scattered
hepatocellular vacuolar change is evident.

Ultrastructural examination of thin sections of liver revealed many hepatocytes
containing intracytoplasmic virsl sggregates. virsl particles were round and
composed of a moderately dense external ring around am electron dense core. Some
empty capsid particles were present. Negative staining of processed fresh liver
oemonstrated 70 nanometer diameter viral particles as well. Morphology of the
virus in negative staining preparations and by transmission electron microscopy was
consistent with a reo-like virus which hac heen deseribed in parrots.



AFIP Diagnosis. Necrosis, multifocal to coslescing, severe, liver, African
gray parrot, avian.

Conference note. Aside from the numerous foci of necrosis present in all
microslides, some microslide sections also contained occasional foci of caseous
necrosis surrounded by heterophils and a few multinucleated giant cells. Special
stains failed to demonstrate causative crganisms in the granulomas, and these aIeas
were considered due to an intercurrent disease, possibly colibacillosis.

Attendees discussed the common causes of viral necrotizing hepatitis in birds.
Although the electronphotomicrographs do not indicate the size of the virus
particles, they do demonstrate particles with some cubic symmetry, & dense central
core, and no evidence of an envelope. In negatively stained micrographs of the
virus, capsomeres cannot be distinguished. This is not the case for herpes and
gdenoviruses.

A recent study of 0Old World psittacine birds imported into Belgium revealed a
widespread prevalence of orthoreoviruses. The primary lesions noted were
hepatitis, enteritis, and pneumonia, resulting in up to 100X mortality of some
shipments of imported birds (Meulemans et al., 1%83).

t: I. C. E. Kord Animal Disease Laboratory, P.0. Box 40827, Melrose
Station, ville, Tennessese 37204.

%st&d H:auige.
on, W.l.l. et al.: Suspected reovirus - assoclated hepatitis in parrots.
Vet: Rec. 114:475, 1984.

Mandelli, G. et al.; Experimental reovirus hepatitis in newborn chicks. Vet.
Path. 15: 531-543, 1978.

Meulemans, G. et al.: Isolation of orthoreoviruses from psittacine birds. J.
Em‘- Fﬁth-l- 93‘-: 121-1}#, 19'53-

Valder, W. A.; Gauhl, C.; Luthgen, W. et al.: Viral liver disease in parrots.
1. Clinical, pathological, epidemiological observations and transmission
experiments. Praktische. Tierarzt. &1: 127-12%, 1980.

Winston, J. R. et al.: 1Isolation of & new reovirus from chum salmon in Japan.
Fish Path. 15: 155-152, 198l.

Case 111 - Unlv of Penn (AFIP 1948254) [Gross slide (84-028) is included].

History. A 2-year-old Basset hound was presented with @ firm € cm x 4 cm mass
within the subcutis of the left inguinal reglonal, and & history of weight loss,
intermittent lameness, and pyrexia (104.9°) for two months. Signs were transiently
responsive to antibiotic therapy. Popliteal lymph nodes were enlarged and the
animal was icteric. Biopsy of the inguinal mass revealed chronic-active
cellulitis. The animal was hospitalized, no improvements were noted, and the dog
was euthanatized.

GCross Patmlﬁ_.‘ The animal was emaciated and icteric. Popliteal lymph nodes
were enlarged. large & om x 2 om mass was present within the subcutis of the
left inguinal ares. Internal lymph nodes and spleen were enlarged and fipm. The
liver was approximately three times normal size, mottled tan/brown, friable, and
had an accenuated lobular pattern. (CGross photo).



Labharatory Results.
D Ean% 24K

WEC 44,100/mm2
Segs 41,895/mm>
Lymp l,Eﬂfmi
Fono BEZ/mm=
Total Bilirubin 1.4
Direct Bilirubin -7
SAR 1440 iu/
Coomb's Meg (IgG, IgM, Cz)

Contributor's Diagnoses & Comment. 1) Severe, diffuse hepatic amyloidosis.

2) Multifocal granulomatous hepatitls - Mycobacterium avium type IV. 3) Severe,
diffuse granulomatous splenitis - Mycobacterium avian type IV.

The liver contained large amounts of eosinophilic fibrillar material (amyloid)
within the sinusolds. There was marked atrophy of the hepatic plates. Scattered
periportal and centrilobular accumulations of lymphocytes, macrophages and
occasional neutrophils were evident. Mild biliary ductal hyperplasia was present.

The spleen contained infiltration of the parenchymz by macrophages, epithelioid
cells, and occasional multinucleate giant cells. Focl of neutrophils end cellular
oebris were scattered throughout the sections. Perivascular accumulations of
amyloid were evident.

Agditional findings in this animal included perivascular amyloid accumulation
within the lamina propria of the small intestine and mild glomerular amyloid
deposition. A granulometous reaction was present within the popliteal and visceral
lymph nodes and within the subcutaneocus mass.

In Congo red stained sections of the liver, spleen, and small intestine, the
sinusoidal and perivascular eosinophilic fibrillar material was crange and had
light green birefringence when viewed with polarized light, comsistent with
amyloid. In Ziehl-Meelsen stairmed sections of spleen, liver, popliteal and
internal lymph nodes and the inguinal mass, variable numbers of long, slender
acid-fast organisme were present withim macrophages and epithelicid cells. Growth
of m$cterim avium type IV was obtained from lymph node cultures using the
Herro egg yolk slant method by the Mycobacterium and Brucells section of the
Mational Veterinmary Service Laboratory, &mes, Iowa.

AFIP Diagnosis. Amyloidosis, diffuse, moderate to severe, with mild subacute
perivasculitis, liver, basset hound, canine.

Conference Mote. A Congo red stain of the liver demonstrates very faint orange
coloration of the sinussidal fibrillar material. The Department of Histochemistry
states that despite the weak staining of this material, it displays a green
birefringence under polarized light and is consistent with amyloid. Most attendees
thought this material was subendothelial in location. A Ziehl-Neeleen demonstrates
acid fast bacteria (AFB) within & few phagocytic celle in ore portal area.

The Ziehl-Neelsen stains of the spleen demonstrate numerous AFE throughout. An
H&E of the spleen reveals occasional foci of caseous necrosis and a single
granuloma. This granuloma was found to contain numerous AFB. Additionally, there
are numerous neutrophils throughout the spleen.



L d also
A differential diagnosis to include other species of M cobacterium an
NMocardia, was discussed by attendees. Nocardia has a more beaded and filamentous
appearance than other AFB; M. bovis and M. tuberculosis, slthough more common in
the dog than M. avium, are not as NUMETOUS within phagocytes as the AFE in this
case.

Despite resistance of dogs to infection by M. zvium, even experimentally, there
ars several recent reports of natural infections. It 1s suspected that infection
usually occurs as & result of & defect in cell-mediatec immunity, and that
' organisms cften enter through the gastrointestinal tract.

Contributor. University of Pennsylvanis School of veterinary Medicine, 3800
Spruce Street, Philadelphia, Pennsylvania 15104.

Suggested reading.
%Em 55 Hqunm. A.; Koff, R. 5. et al.: Hepatic amylpidosis - a

histopathologic analysis of primsry (AL) and secondary (AR) forms. Am. J. Path.
115(2): 186-193, 1984.

Beumont, P. R.; Jezyk, P. F., and Haskins, M. E.: cobacterium avium
infection in & dog- J. Sm. Anim. Pract. 22: 91-57, 198l.

Feldman, W. H.: The pathogenicity for dogs of bacilli of avian tuberculosis.
J. Am. vet. Med. Assoc. 76: I99-41%, 1930.

Friend, 5.C.E. et al.: Infection of a dog with Mycobacterium avium serotype
II. vet. Path. 1&: 381-384, 1979.

Glenmer, G. C.: Amylold deposits and esmyloidosis. Mew Eng. J. Med. 302(23):
1283-1292; 302(24): 1333-1343, 1580. )

Jakob, W.: Spontaneous amyloidosis of mammals. Vet. Path. 8: 292-306, 1971.

Kisilevsky, R.: Amyloidosis: A familiar problem in light of current
pathogenetic developments. Lab. Invest. &45: 381-387, 1583.

walsh, K. M. and Losco, P. E.: Canine mycobacteriosis: A case report. J. Am.
Anim. Hosp. Assoc. 20: 295-299, 1984.

wolinsky, E.: Nontuberculous mycobacteria and associated diseases. Am. Rev.
Resp. Dis. 119: 107-15%, 1979.

Case IV - 3932&M (AFIP 19M§51.

Hist . A 3-ymar-old H male cat was presented with staxia, anorexia, and a
md_ﬂﬁﬁim had an acute onset about 10 days prior to admission. Physical
exgmination revealed bilateral multifocal, white, raised fundic lesions in both the
tapetal and nontapetal regions. There was no nystagmus and the cat had normal
reflexes and muscle strength. :

%ggs Patholooy.
After 10 days with no signs of clinical improvement the cat was euthanatized.

The only gross lesions at necropsy were multifocal, small (2-5 mm) white nodules
scattered throughout the mesentery.

Eﬂﬂtn% Results.
serum antibody titers included:

FIP 1;1000

Toxoplasma no titer

Blastomyces no titer

Histoplasma no titer

Cryptococcus no titer
The cat was negative for feline leukemia wvirus, and had a normal W8C. Culture of
the left eye produced pure colonies of Candida slbicans.

5



Contributor's Diagnosis & Comment. Encephalitis, subacute, multifocal,
mpderate, cerebrum, Candiga slbicans.

Morphologically, the organiesme In the cerebrum were 4-8 um blastospores with
irregular, narrow-based budding and occasional pseudohyDhae (rare in these
sections). In addition to the cersbral lesioms, there was & multifocal
pyogranulomatous retinitis, nephritis and peritonitis. Similar organisms were
found in all of these tissues.

AFIP Disgnosis. Polioencephalitis, perivascular, granulomatous, multifocal,
mild, with Intralesional fungal veasts, cersbrum, brain, domestic short hair,
feline.

Conference Note. Conference attendees noted s predominantly perivascular
distribution in this infection. The differentisl diagnosis includes
histoplasmosis, microsporidiosis, and toxoplasmosis. The size variation and
refractile wall of organisms In this case help to rule out Histoplasma. Organism
size, staining (H&E) and location are not characteristic o crosporidium, nor is
the morphology compatible with Toxoplasma. Severzl attendees considered
sporotrichosis which is rarely disseminated and usually stimulates a more
pronounced host response. Additionally, there was possibly some fibrosis and
mineralization of the meninges, probably unrelated to the disease process.

Disseminated candidiasis is rare and often associasted with prolonged
Immunosuppression, antibiotic therapy, diabetus mellitus, and/or intravenous
catheterization. Circulating meutrophils are thought to be a major defense against
candidiasis; dissemination, therefore, is seen in neutropenic humans and dogs with
experimentally-induced neutropenia. Once bloodborme, organisms are filtered by
lungs, liver, and kidneys, and also by the microcirculation of peripheral tissues
such as muscle and skin. Embolic colonization results at these sites.

Lipton et al. (1984) have found Candida to be the most prevalent cause of human
cerebral mycosis. A clue to central-nervous-system candidal infections is a
strikingly high percentage of patients who also have myocardial or valvular
endocardial infections. Parenchymal presentations have included thrombosis,
vasculitis, abscess, hemorrhage, demyelinatfion, and two previously unrecognized
lesions: fungus balls in both the white and gray matter, and mycotic aneurisms.

Contributor. Department of Pathology and Paresitology, Auburn University
School of Veterinary Medicine, Auburn, Alabama.

Suggested readi%g.
pton, 2. A. et al.: Candidal infection in the central nervous system. Am.
J- Med. 7&: 101-108, 1984.

McCausland, I. P.: Systemic mycoses of two cats. MNew Zealand vet. J. 20:
10-12, 1972.

McCaw, D. et al.: Pyothorax caused by Candida albicans in g cat. J. Am. Vet.
Med. Assoc. 1B5: 311-312, 198a.

soltys, M. A., and Sumner-Smith, G.: Systemic mycoses in dogs and cats.
Canad. Vet. J. 12: 191-19%9, 1971. ! v i

Stone, H. H.; Kolb, L. D.; Currie, C. A. et al.: Candida sepsis: Pathopgenesis
and principles of trestment. Amn. Surg. 179: €97-711, 1874,

DAVID L. FRITZ

Captain, VC, USA

Reglstry of Veterinary Pathology
Department of veterinary Pathology
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Results
AFIP wWednesday Slide Conference - No. B
31 October 1984

Conference Moderator: Ronald W. Trotter,
MAJ, VvC, USA
Diplomate, ACVF
Department of veterinary Pathology
Armed Forces Institute of Pathology
washington, DC 20306

Case I - B3-1606-3 (AFIP 1944384).
story. An ll-year-old male Manx cat presented with abdominal distension of

one month's duration.

Gross Etmlugg.
he gallbladder had been removed during an exploratory laparotomy. A mass was

discovered at the hilus of the liver in the ares of the bile duct involving several
adjacent lobes of liver. At necropsy remnants of & neoplastic mass were found at
the ligated stump of the bile duct and involving several centimeters of adjacent
liver. HNo neoplasia was found in any other organs.

Laboratory Results. The abdominal fluid was classified as a modi fied
transudate on cytologic examination.

Contributor's Diaonosis & Comment. Carcinossrcoma of the bile duct.
Microscopically, ?h: neoplasm is &8 mixture of elliptical cells in bundles
interspersed with focal areas of small ducts. The elliptical cells staln positive
for smooth muscle with Van Gieson and a few of the small ducts stain with the
Luna-Ishak method for bile. Thus there is both leiomyosarcoma and bile duct

carcinoma making the diagnosis carcinosarcoma.

The origin of this neoplasm is believed to be within the cystic or common bile
duct. The section submitted shows a muscular wall of a tubular structure along one
edge, and some sections have an epithelial lining covering this muscular layer.
Other sections (not submitted) show the neoplasm within the muscular wall of the
gallbladder.

Mixed tumors of both mesenchymal and epithelial components are reported most
commonly in mammary and salivary glands, and are usually benign. Malignant mixed
tumors also occur but only one component 1s usually malignant, most often the
epithelial tissue.

AFIP Diagnosis. Leiomyosarcoma, stump of bile duct (per contributor), Manx,
feline.

Conference Note. The presence of large nerve trunks and thrombosed or necrotic
arteries throughout the mass and well-differentiated smooth muscle in one

peripheral area of the mass is consistent with the with the necropsy observations
that the mass involved the ligated stump of the bile duct.

The attendees noted elongated spindle cells arranged in prominent bundles, and
most were of the opinion that this neoplasm was a leiomyosarcoma. The Department



of Soft Tissue Pathoclogy, AFIP, also thought this mecplasm was most likely to be &
leiomyosarcoma.

The ductular structures in microslides examined by conference gttendees were
interpreted by most attendees as pre-existing; however, some attendees considered a
diagnosis of carcinosarcomas due to the wide spacing of the glandular elements and
cccasional bizarre-looking epithelial cells. The Department of Hepatic Pathology,
AFIP, also considered the glandular structures to be benign or reactive.

Leiomyosarcomas are more common in cats tham other species: cholangiocellular
carcinomas alsc occur in the cat, but carcimossrcomas involving these two nepplasms
have not been reported in this species, and are rarely reported im man. Brief
reviews of current concepts on the histiogenesis of carcinosarcomas may be read in
Iecent papers Dy Huszar et al. (1984) and by Born et al. (1984).

Contributor. Division of Pathobiology, College of Veterimary Medicine,
virginia Tech, Blacksburg, virginia 2a0sl.
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Case I = 83= [BAFIP !9435322.

ﬂétnrg. issue from an B-month-old spayed female, lilac paint Himalayan cat
the ataxia, anterior uveitis and chorioretinitis. The course deteriorated to point
where the cat was euthanatized.

Gross Pathology. Bilateral corneal protrusion with central (2-3mm) erosions.
Liver faintly mottled with scattered, barely visible, grey-white foci. Left kidney
has a group of 2-3mm, raised nodules along the anterclateral midline.

Laborat Results. Antibody titer to Infectious Feline Peritonitis virus at
the time of admission was = 1:6B000.

Contributor's Morphologic Disgnosis & Comment. Hydrocephalus. Ependymitis,

granulomatous, chronic. Cheroiditis, granulomatous, chronic.
Leptomeningoencephalitis, granulomatous, chromic. Veseulitis. Interstitial brain
edema.

Etiologic Diagnosis: Feline Infectious Peritonitis virue. FIP (CNS form).

Lateral ventricles are bilaterally dilated. & moderate to marked inflammatory
cell infiltrate involves the ependymal lining of the ventricles and extends into
the adjacent white matter and neuropil. Most of these cells are lymphocytes and
plasma cells with lesser numbers of macrophages and neutrophils. Cells are
frequently located perivascularly but oo not appear to be directly affecting
vessels except small veims which are mecrotic and have eosinophilic material
exuding from them indicative of protein loss. The ependymal lindng is distorted
because of the inflammatory process. In several areas, ependymal cells are
absent. The brain parenchyma adjacent to the ventricles is pale and vacuolated.




In more severely affected areas, there l1s s marked gemistocytic gllosis and
numerous axonal spheroids. Cavitation 1s approached in the most affected areas.
The cerebral cortex peripheral to the periventricular ares is considerably less
affected. A mild inflammatory cell infiltrate cgn be identifled in the
leptomeninges.

AF1P Dimgnoses. 1) Periventriculitis and ependymitls, granulomatous, diffuse,
severe, with malacis, hydrocephalus, and diffuse subependymal perivasculltis,
cerebrum, lilac point Himalayan, feline. 2) Leptomeningitis, granulomatous,
mult%fn:al. minimal to mild, cersbrum, etiology--compatible with feline coronavirus
(FIP).

Conference Note. Conference attendees noted a variation in the tissue sections
submitted; in some sections, the periventriculitis contains more neutrophils than
others and was therefore diagnosed as pyogranulomatous. The inflammation of the
meninges is limited to the ventral cerebral surface in many sections, while im
others it extends deep into the ventral longitudinal fissure.

The possible causes of the hydrocephalus seen in this case were discussed. In
man, hydrocephalus is a freguent seguela to sclerosis of the cerebral agueduct
following infection by reo- and coxsackie viruses. Attendees speculated as to a
similar effect by feline coronavirus. In still other infections, obstruction to
the flow of CSF is caused by fibrosis of the subarachnoid meninges and vessels,
leading to reduced absorption of CSF.

Padersen (1984) and August (1984) have recently written uwp-to-date summaries of
feline coronavirus disease. These papers are worthy of review. In the cat, the
FIP coronavirus has a tropism for tissue macrophages, blood monocytes, and
reticuloendothelial cells. The serum antibody produced in the various forms of the
disease iz not neutralizing but opsonizes the virions facilitating thelr
phagocytosis by target cells within which viral replication then takes place. In
some animals, the lack of cell-mediated immunity with the presence of high serum
antibody levels results in immune-complex disorders and abundant effusions
sharacteristic of the effusive form of this disease. In those animals with a
partial cell-mediated immunity, the virus-infected macrophages are "walled-of f" by
a granulomatous inflammatory response in target organs, resulting in the
noneffusive form of the disease. Those animals which develop a stong cell-mediated
immunity are able to suppress the infection; however, virus-infected macrophages
can persist, and the latent infection may be reactivated by stress or
immunosuppression (Felv, glucocorticolds, etc.).

Contributor. S5chool of Veterinary Medicine, Morth Caroline State University,
Raleigh, North Carolina 27606.
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Case IIl - B4-1580 (AFIP 1544295).
History. A 12-year-old mixed breed bitch presented w%th 2-mpnth history of
anorexlia, polydipsia, polyuria and lethargy. A perirectsl mass was detected on

physical exam.

Gross Pathology. :
mass detected clinically was surgically removed. It was apparently well
gdemarcated, lobulated, tan, and ovoid (3x2x4 cm).

Lanorato Hesults.
SeTum :ﬂrnIm was 13.7 mg/dl 24 hours prior to surgery and 10.6 mg/dl 24 hours
post-surgery.

Contributor's Diagnosis & Comment. Adenocarcinoma of apocrine glands of anal
sac with tumor asanc]a%ﬁ hypercalcemia.

Sections markedly vary in the ratio of solid to glandular tissue. A poor
prognosis was given because of the high rate of recurrence and metastasis expected
with this meoplasm.

AFIP Diagnosis. Adenocarcinoma, tubulosolid, apocrine, perirectal (per
cnntrihutnri, mixed breed, canine.

Conference Note. All Conference attendees diagnosed apocrime gland
adenocarcinoms based on the histomorphology of the bimorphic tumor (solid and
glangular patterns) and the history of hypercalcemia which resolved after tumor
excision. A differential diagnosis of endocrine neoplasm, based upon the
endocrine-like "nesting™ of the cells, can be ruled out because of the overall
morphology and polarity of the cells.

Pseudohyperparathyroidism (P<P) of malignancy in the dog is most commonly
associated with lymphosarcoma, but is also seen in adenocarcinomas of the apocrine
glands of the anal sacs, mammary gland adenocarcinomas, and pancreatic carcinomas.
The effectors of hypercalcemia are currently the subjects of intensive research.

In man, osteoclast-activating factor (DAF) is a product of normal lymphocytes, and
is known to increase in multiple myeloma and lymphoma (Potts, 1983).
Prostaglandins, especlally of the E serles, may be locally-active mediators of bone
resorption and have been associsted with PHP in neoplasms of man, mice, and rabbits
{Meuten, et al., 1981). The hypercalcemis in dogs with adenocarcinoma of the
apocrine glands of the anal sacs appears to be due to a factor distinct from OAF,
prostaglandins, PTH, and vitamin D, but is thought to alter vitamin-D metabolism by
increasing the activity of 1 alpha-hydroxylase in the kidney (Meuten, Capen,
Kociba, Cooper, 1982).

Bone changes due to PHP show no increases in osteoblasts or in osteoid seams in
contrast to changes produced by hyperparathyroidism. Direct tumor involvement of
bone is not a feature of PHP.

Contributor. Department of Veterinary Pathobiology, College of Veterinary
Medicine, Ohio State University, Columbus, Ohio 43210.
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Case IV =N A LAFIP 1902445).

story. S-year-old Basenji canine developed polyuria/polydypsia on
2/82. 1In April 1983 this dog had &4+ glucosuria with 2 blood glucose level of 100
mg/dl. It was also hypothyroid (T4 = 1l.6). At this time Fanconi-like syndrome
was suspected. In June 1983 the dog was presented in renal failure; and
subsegquently died.

Gross Patholoay. There was ulceration in the oral cavity and gastric
nemorrhage. 1he H¥dna1rs were slightly smaller than normal and had unevenly
narrowed cortices. The capsule stripped cleanly, but the cranial pole of the left
kidney was distorted by a segmental cleft and & cone-shaped depression, which was
about .5x1 cm. The tips of the remal papillae were pale.

Laboratory Results.
EIinfcal parameters on &/28/B3 were: SAP: &3 mu/ml, creatinine &.7 mg/dl, BUN

138 mg/dl, serum phosphorus 8.3 mg/dl, serum Ca 12.% mg/dl, albumin 3.% om/dl,
serum chloride-91 megsl, serum sodium 130/meq/l, serum potassium 5.1/meg/l.

Contributor's Disgnosis & Comment. Mephropathy, tubulointerstitial, chronie,
diffuse with nmvu[ufﬁ tubule epithelial karyomegaly and renal papillary necrosis,
acute, bilateral, consistent with Fanconi-like syndrome (renal tubular dysfunction
defect) of Besenji dogs.

Kidney - There is moderate to marked diffuse interstitial fibrosis. Many
convoluted tubules contain either rumerous hyaline droplets or some necrotic
epithelium; most convoluted tubules contain attenuated epithelium which have huge
hyperchromatic nuclei with large, eosinophilic muclecli; some of these karyomegalic
nuclel are up to 30 microns in diameter. There are a few obsolescent glomerull,
but most glomeruli appear fairly normal. Many collecting ducts in the medulls
contain granular hyaline casts. The distal 1/3 of the renal papilla is mecrotic;
at the junction with viable tissue, there is & zone of neutrophils.



AFIP Diagnoses. 1) Fibrosis, interstitial, cortical, moderate, kidney,
Sasenjii, :nnine. 2) Tubular degeneration and necrosis, diffuse, moderate, with
mild multifocal subacute interstitial nephritis, and multifocal tubular
karyomegaly, kidney. 3) Necrosis, coagulative, giffuse, severe, remal papilla,

kigney, etiology--consistent with ischemis.

Conference Note. In addition to the histomorphologic changes included in the
morphologic diagnoses, attendees noted s weoge-shaped focus of sclerpsis in the
superficial cortex with an overlying depression of the kidney surface which is
consistent with an infarct. Agditionally in the cortex, there is random tubular
loss and occasional eosinophilic casts. Attendess thought that the papillary
necrosis was probably due to either s Sévere reduction in blood supply as a result
of prolonged oehydration, or to drugs with anti-prostaglandin activity, or to
electrolyte imbalances, or a combination of these.

Renal tubular dysfunction (RTD) has been reported in Basenjies and several
other breeds of dog, and has besn compared to idiopsthic Fanconi (De
Toni-Debre-Fanconi) Syndrome in man described by Heptinstall (1974). A study by
Breitschwerdt, Ochoa, and Waltman (1983), however, suggests that the pathogenesis
of RTD in the Basenji may be due at least in part to hypercortisolism. In addition
to documented renal tubular transport gefects (including glucose, aming acids,
phosphate, sodium, potassium, and uric acid), Basenjies with RTD have an
antidiuretic hormone-resistant urinary concentrating defect indicative of
nephrogenic diabetes insipidus. Hyperadrenocortisolism is thought to contribute to
the urinary-concentrating defect vig several mechanisms. Any relationship between
these renal deficiencies and other possibly inherited disorders of the Basenii
(endocrine abnormalities, gastropathy, and lymphocytic-plasmacytic enteritis), has
not yet been clarified.

Contributor. Department of Veterinary Patobiology, Urniversity of Minnesota,
St. Paul, Minnesota 55108,
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Case I - B2-0011 (AFIP 1950248).

Aistory. Tissue from a 129/J mouse. Mice were controls from a vaccine study,
inoculated with Sendai virus. They were unvaccinated and represent positive
controls. The test was to determine the effectiveness of Sendal vaccine. They
were killed 12 days following inoculation.

Gross Pathology. Multiple areas of atelectasis were observed and associated
with wnite irreqularly-shaped 1-3 mm foci.

Contributor's Diagnosis & Comment. Bronchiolitis, proliferative, with sguamous
metaplasia, moderate to severe. Interstitial pneumonia, multifocal, with sguamous
metaplasia, moderate to severe,

Thie response is characteristic of Sendai-infected mice of the 129/J strain.
This strain is highly susceptible to lethality from infection with Sendai virus.
Necrotizing changes of airways typical of Sendai in more resistant mouse strains
ocour earlier in resistant mouse strains compared with the 129/]. Nude athymic
mice develop similar lesions to these of the 129/J.

AFIP Diagnosis. Bronchiolitis and peribronchial preumonitis, proliferative,
subacute, EI%I to moderate, with squamous metaplasia, lung, 129/J mouse, rodent,
etiology--compatible with Sendal virus.

Conference Note. The differential diagnosis discussed included Mycoplasma and
neoplasia. 1n infections caused by Mycoplasma pulmonis, nodules of exuberant
lymphoid tissue are prominent around bronchi and bronchioles; such nodules are not
evident in this case. Another feature of Mycoplasma infections is the terminal
hronchiolar ectasia with abundant intraluminal neutrophils, alsc not evident in
this case. Many attendees considered neoplasia of the alveolar and bronchiolar
epithelial cells due to the marked proliferation of these cells. However, the
multifocal peribronchiolar pattern of proliferation which extends out into alveoli
is not typical of a primary lung neoplasm.

The proliferative response of bronchiolar and alveolar epithelial cells is
probably never seen in rats, and is also unusual in the mouse with the exception of
the several strains (to fnclude the 129/]) that are susceptible to Sendai virus
(Parker, Whiteman, Richter, 1978) (Brown-Stein et al., 198l). In susceptible
strains, afirway and alveolar epithelial proliferation cccurs first, followed later



by necrosis. In nonsusceptible strains necrosis often occurs first, followed by
reparative epithelial proliferation. Necrosis of infected cells is thought to be
gue to a delayed immunological response (immune complex plus complement) rather
than to a primary effect of the virus,

Numerous syncytial cells are also evident in affected areas of the lung in this
case. Paramyxoviruses contain a fusion (F) protein on the virion surface that
induces fusion of virion with plasma membrane once attachment is established by
hemagglutinin. Susceptibllity of host cells depends upon their content of
proteases which cleave F into two fragments. When adjacent host cells generate
large amounts of F fragments, their plasma membranes may recuplicate and be induced
to fuse, resulting in syncytial cells. In this way, it is believed, the virus can
spread from cell to cell without being exposed to host immune surveillance
(Chaville, 1%83).

Contributor. Microbiological Associates, 5221 River Aoad, Bethesda, Maryland
20818,
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Case 11 - B44BE (AFIP 1947581). (Gross slide is included).

History. -year-old mixed breed steer from a large University-herd known to
De persistently infected with bovine viral diarrhea virus. The steer had been
vaccinated with a modified live virus BVD vaccine on 1 Dec 83. No clinical
abnormalities were noted after vaccimation. On 16 Jan 84 the animal was exposed to
virulent cytopathic BVD wvirus. It was clinfiecally normal until 15 Mar 84 when it
developed anorexia, dehydration and severe, watery diarrhea. It deteriorated
progressively and was killed 22 Mar B4 after ceveloping respiratory signs.

Gross Pathology. Approximately 20% of total lung volume was affected with
SEevere, s ute, serofibrinous preumonia (slide B4437). In addition there were
erosions and ulcers of mucosae overlying the intestinal lymphoid areas, uleers of
the abomasum and thickening of the distal ileum, cecum, and proximal colon,

Kidneys were enlarged and pale.




Laboratory Results. Lung tissue at necropsy: Pasteurella multocida, 7 x 10°
CFU/gram of lung tissue. . i
Blood immediately prior to death: 2560 BVD-infectious units/ml.
BVD neutralization titers: Against noncytcpathic virus (Nebraska,
autogenous): =<4 ‘
fAgainst cytopathic virus (Singer strain):
1024/ ml

Contributor's Diagnosis & Comment. 3Severs, subacute, multifocal
EEN?IDIEUE-tﬂ-FIEEEHIEtiﬂtj’tit pneumonia Pasteurella multocida.

This steer had chronic persistent infection witn noncytopathic BVD virus.
Challenged with virulent cytopathic BvD virus, it developed the chronic “mucosal
disease® form of bovine viral diarrhea. Because of severe acquired viral-induced
immunodeficiency, the animal developed disseminated necrobacillosis due to
Fusobacterium necrophorum and pneumonia caused by Pasteurella multocida.

The current hypothesis is that cattle become persistently infected with
noncytopathic BVD virus after inm uteroc infection. When, in post-natal life, they
become infected with a cytopathic virus, thenm mucosal disease ensues.

AFIP Diagnosis. Pneumonia, fibrinocellular, diffuse, severe, with colonies of
coccobacilll, lung, Hereford, bovine, etiology--compatible with Pasteurella spp.

Conference Note. Discussion centered on the identity of clusters and whorls of
spindle cells within bronchioles and alvepoli. Some attendees considersd these to
coincide with the cat-shape macrophages described by Jubb and Kennedy (1970, Vol 1,
p. 202) who believe these cells to be derived from monocytes. Once these cells
enter the alveoli, their cytoplasm increases in volume and they elongate and
aggregate to form whorls which extend into adjacent alveoclar ducts and respiratory
bronchioles. When these cells are accompanied by fibrin, the inflammatien is
sometimes termed "fibrinocellular". Some pathologists associate ocat-shaped cells
with chronicity.

Pasteurella spp are a normal part of the upper respiratory tract flora of
ruminants, but are not normally present in the lung. Viral infections, to include
BVD, PIs, and IBR, especially if augmented by stress, render cattle more
susceptible and enhance the proliferation of Pasteurslla in the upper respiratory
tract. These bacteria are inhaled into alveall wrere some (Pasteurella hemolytica)
are capable of killing alveolar macrophages. Release of biclogically-active
substances from dying macrophages causes inflammation and deposition of fibrin.
Endotoxin elaborated in the case of Pasteurells hemolytica is thought to be a major
initiator of the lesions. A study Dy Schiefer, ward, and Moffatt concluded that
lesions of P. hemolytica fulfill the criteria of a fibrimous pleuropneumonia,

whereas those of P. multocida are more typically bronchopneumonia with moderate
amounts of fibrin.

Discussion of other causes of fibrinous pneumonia in cattle included Hemophilus
and Mycoplasma. In other species which do not have septae to contain the



infection, Streptococcus is the classic cause of lobar pneumoniz. Klebsiella is
also a common cause In laboratory animals,

Contributor. National Animal Disease Center, P.0. Box 70, Ames, Iowa 50010.
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Case 111 - 72890 [2 slides] (AFIP 1845470).
5LOTY. emale sus monkey approximately 12 yrs., in large free

Tanging mon colony, noted with enlargement surrounding right femur.

Contributor's Diagnosis & Comment. Chondrosarcoma with metastasis to lung.
This Is the first tumor of this type observed in our rhesus breeding colonies

containing over 6000 animals.

AFIP Diagnosis. Chondrosarcoma, skin and lung, rhesus monkey, primate,

Conference Mote. Cartilagenous neoplasms arise from costochondral junctions,
flat bones, epiphyses, and also rarely from the subcutis. The matrix of the lung
negplasm shows weak positivity with saffranin o, and slightly greater positivity
with alecian blue, indicative of acid mucopolysaccharide, probably chondroitin
sulfate. Skin sections are negative with both stains. Some HEE sections contain
condensed pink material, suggestive of osteold, within the tumor.

The history in this case suggests that this neoplasm arose from the femur. In
the experience of the Department of Orthopedic Pathology, an osteosarcoma which
oreeches the bone cortex can have the histologic appearance of @ bone, cartilage,
or fibrous connective tissue neoplasm cutside of the bone; within the bone,
however, it will always look like an osteogenic meoplasm.

Some attendees also noted & granular green to yellow black pigment within the
lung, suggestive of mite pigments (possibly Pneumonyssus).

Contributor. Mational Center for Drugs and Biclogies, FDA, 8800 Rockville
Pike, Dethesda, Maryland 20205, :
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Case IV = B4-5544 (AFIP 1947594).
Aistory. Tissue from a male Gamebird from a backyard flock, all of which had a
history of lameness.

Gross Pathology. Both legs and toes are diffusely covered by a thick layer of
scales and crusts. e lungs contain multiple, small, discrete to coalescing pale
tan to grey foci.

Contributar's Morphologic Diagnosis. Bronchitls, granulomatous, chronic,
diffuse, severe, with rIﬁlﬁl::*all::ra:n-u:r1.i'.aI mites, lung, avian; etilogy--pulmonary
acariasis.

The most likely etiologic agent is Cytodites nudus, the alr sac mite of
poultry. This mite has been found in alr sacs, lungs and bone cavities of many
differsnt avian species. There is controversy over the pathological effects of
this mite and some believe it to be harmless. In this case and in other reported
cases when there is a heavy infestation there are severe pathological changes.

AFIP Diagnoses. 1) Parabronchitis, granulomatous, multifocal, moderate, with
intra nal arthropod parasites, lung, breed unspecified, avian. 2) Granulomas,
multifocal, minimal to mild, lung.

Conference Note. Some attendees noted squamous metaplasia of the epithelium of
several parabronchi, and a focal necrogranuloma thought to be a forelgn body
response to a dead mite. Special stains failed to demonstrate any additional
infectious agents. Although the mites are well-preserved, a diagnosis of Cytodites
sp. could not be made based upon the morphology seen in these histologic séinn!—:.

The life cycle of Cytodites has not been fully elucidated. It is thought,
however, that mites lay eggs In the lower air passages, the eggs are coughed up,
swallowed, and reach the ground in the droppings. The mode of infection is
unknown. Some authors feel that the mites are predisposing factors for
tuberculosis. Lindt and Kutzer (1965) found C. nudus to cause granulomatous
pneumonia which was sometimes fatal. The mites are frequently seen grossly as
white nodules on the air sacs.

Other mites of the respiratory system of poultry include Sternostome Neonyssus
and Rhinonyssus although none is an important parasite cmmwsm

spp are found in the airways of monkeys and dogs.




Some attendees speculated that the history of lameness in this flock, and gross
necropsy findings of thickemed scales and crusts on the lower legs was suggestive
of infection by the scaly leg mite (Knemidocoptes).

Contributor. State of Alabama, Dept of Agriculture & Industries, Veterimary
Diagnostic Laboratory, Auburn, Alabama 3£331-2209,
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D:.lﬁgﬁ:{.{]g?ri g Flané :Egitﬂed ﬂsaug.dlﬁnt 777-780, 1967.
TL5L, 2.1 ¥ s nuous infestation of chickens. Av Fath. 5
151-155, 1583. T e
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Case I - 73450 (AFIP 1547395).
History. R Holsteln cow with no previous history of reproductive problems
abo s S-month=old fetus. The dam is one of 52 milking cows in a tie-stall

barn. The cows were vaccinated against rabies, leptospirosis, IBR, Brucella and
avD.

Gross Pa . The placenta was markedly edematous. There was marked pale
intercotyledonary thickening of half of the placenta plus lipping of thickened
cotyledons. Irregular necrotic plagues were present on the amniotic surface. No
gross fatal lesions. The placental lesions were suggestive of mycotic or
ureaplasma infection.

Lmﬂ% Results.
ogy: Lung - no bacterial growth.

Stomach & placenta: Wet mount negative. Brucella stain negative. Large
numbers of alpha Strep. A few nonhemolytic E. celi from placenta.
Mycoplasma: Ureaplasma isclated from lung and placenta.

Serology: Agglutination test for Leptospira pomona and L. hardjo - negative.
negative

Brucella abortus rapid test =

Contributor's Di & Comment. Severe subacute, generalized necrotizing
placentitis with ﬁi&eﬂ VasculLltis, Mild alveolitis with marked pulmonary lymghodid

aggregate formation. Both fetal and placental lesions due to LFr:g%lam infection.

The severs placentitis in this case is characterized by necrosis o
choricallantois and amnion, with marked infiltration primarily by mononuclear
cells, edema, fibrosis, and marked vasculitis. (Two blocks wers cut and the
reaction is more severe in one of the sections of choricallantois). Large numbers
of streptococci are present in section without reaction and are likely terminal
invaders. E. coli streptococci, Yersinia, and other mycoplasmas are occasionally
isolated from cases of U lasma abortion and are of unknown significance.
Diffuse alveolitis, Eeptﬁ thickening, and formation of
peribronchiolar/perivascular lymphoid aggregates are common findings in both
natural and experimental Ureaplasma abortion.

Ureaplasma should be considered as a cause of bovine abortion, especially when
placentitis/amnionitis is noted grossly.



AFIP D!._aﬂam. 1) Placentitis, necrotizing, acute, multifocal, moderate, with
SEgmen S, thrombosis, and numerous coccobacilli, placenta, Holstein

vasc
fetus, bovine. 2) Preumoniz, subacute, ciffuse, moderate, with peribronchiolar
lymphoid hyperplasia, lung.

Confarence Mote. Discussion centered around the presence of the neutrophils in
the s alveoli of the fetal lung. Some attendees speculated that 1)
the neutrophils were shed from the placenta into the amnionic fluid and that they
wele then aspirated intns the airways, and 2) that the only lesion caused by
Ur%am was the lymphoid nodules. Lesions caused by Ureaplasma were thought to

solely the lymphoid nodules, Most attendees, however, thought that the
reutrophils were part of the alveolitis, which like the lymphoid nodules, were the
result of %EIE infection. While there was géneral agreement that the
bacteria in piacenta were largely the result af Qvergrowth, the finding of some
phagocytized bacteris and their concentration in <he necrotic foei, suggests a more
active role Oy bacteria in the genesis of placental lesions,

Ureaplasmas are members of the Mycoplasms group. U. urealyticum is freguently
isolated from the vaginal flora of women ang has besn amﬁéﬂ with endometritis,
infertility, and is sSuspected to cause low Birtk weights of infants, Since its
First isglation from cattle in 1567, U. diversum has been commcnly isolated from
vulvar discharges, granular wvulvitis, preoutigl washings and semen of bulls, ang
from aborted fetuses., A study by Miller, Ruhnke, Doig, et al. in 1983 Supports a
causal relationship between L. diversum infection and abortion and/or bizth of
calves with preumonia, In sheeg, ureaplasmas can be transmitteg venareally and
dppear to cause reproductive losses in part, it is thought, by attachment to
spermatozoa with resultant loss of motility. Ureaplasma spp, have alsg been linked
with chronic infartilitf in turkeys,

Contributor. Veterinary Laboratory Services, Ontaris Ministry of Agriculture
and Food, P.0. Box 3612, Guelph, Ontarig N1H &RB.

Su ted rea .
¢ Ha J.3 aughey, W. J.; Irwin, D.: FPersistence of Ursaplasma genital
infection in naturally-infected ewes. Br. Vet. J. l40: 347-357, %
Colg, P. A.: Bovine genital mycoplasmosis, Can. Vet. J. 22: 339-343, 198],
Livingston, C. W. and Gauver, B. B.: Effect of venersal transnission of ovine
Ureaplasma on reproductive efficiency of ewes. Am. J. Vet, Res. 43: 1190-119%3,
1382

!:H.llur. R. B.; Ruhrice, H. L.; Doig, B. J. et al.- The affects of Ure lasma
diversum inoculated intg the amniotic cavity in cows. Theriogenology 20: gﬁ-ﬂﬂ,

I':I.i.J.T.f:rr, R. B.; Ruhnke, H, L.; Deig, 8. J. et al.: Bovine abortion caused by
Kt Ees, R A o g hbartion In 20 Ection: 1984, pp.
E?ng.'rﬂ:e, H. L.; Palmer, N, C.: Oeig, P. A, et al.: Bgvine abortion and necnatal
o Selmovits, Lo e Silasms civern.  Theioganolagy 21 o cootino
infertility problem in turkeys. Avian Dis, 27: 513-523, 1s83,

Pk



- HB4-1 (AFIP 1548321).
<ase I-: . Tr'-{e Sutbreak farm which belongs to Taiwan Sugar Corporation, contains
sows, 50 boars, 7600 feeder pigs and 3850 suckling pigs. All of the
breeding stocks had been vaccinated with attenuated erysipelas vaccine before
breeding and had been bred natural service.

The disease first appeared on May 13, 1984 in breeding stock. This outbreak
lasted about 3 weeks. A total of 74 sows and 13 boars were affected; among these,
17 sows and 3 boars died.

Symptoms, common to majority of sick animals (breeding age) were anorexia, high
fever of 40,5-41.5°C, cyanosis and abortion (4 cases), whereas both the feeder and
suckling pigs did not show any signs of the disease. A total of 6 dead animals
were submitted for necropsy and laboratory examination. Tissues in this case are
from a 3-year-old crossbred sow.

Gross Pa ., The sick animals had purplish red discoloration of the ears,
ecchymotic %%a in the skin, and petechial hemorrhages were seen in kidney,
heart and serous membranes of visceral organs. Lymoh nodes and spleen were
enlarged.

Labora Results.

a) Emﬂ? samples and visceral organ samples wers cultured on blood agar for 36
hour's. iE_-s rhusiopathiae was identified by growth characteristics and biochemical
propertiss.

b) Four mice were inoculated intraperitoneally with whole blood of the infected
pigs collected curing the sarly stage of the disease. All 4 mice died within 3é
hours after inoculation and lothrix was isolated from the visceral organs.

c) Examination of the attenuat . rhusiopathiae vaccine: The bacteria in the
vaccine numbered 20 million per ml, which was much Llower than the standard levels
at 100 million per ml.

Contributor's Morphol D osis.
noUS rombosis or disseminated intravascular coagulation with
focal necrosis, acute, diffuse, kidney, porcine.
2) Etioclogy = Erysipelothrix rhusiopathiae.
Gross, histopathological and bDacteriological findings show that the enzootic
was caused by E. rhusiopathiae.

E. rhusiopathiae infection is commonly seen in this country. Septicemia and
microthrombosis 1n most body organs are the diagnostic lesions in an acute disease.

The mechanism of pathogenicity of E. rhusiopathiae is not clearly understocd,
but there is considerable evidence that neuraminidase is involved. This enzyme is

produced by all strains of E. rhusiopathiae. It cleaves alphaglycosidic linkages
in neuraminic acid, a reactive mucopolysaccharide cn the surface of body cells.

The infection was finally controlled by the use of penicillin, double dosages
of the attenuated E. thusiopathiae vaccine and certain management procedures. No
new cases of the infection have been seen since Jume 3, 1984,

AFIP Diagnosis. Thrombosis, fibrimous, acute, diffuse, mild to severe,
glome and arterioles, kidney, crossbred, porcine,




Conference Note. Tissue sectione vary in severity of the lesions. The
phospho tic acid hematoxylin (PTAH) stain demonstrated the pink fibrillar
material within capillaries and arterioles to be fibrin. Gram stains failed tg
demonstrate bacteria in any tissues examined. Discussion centered around the
possible presence of lesions in the renal tubules. Despite the pressnce of
dpparently viable, well-pressrved red blood cells in all sections examined, mary
attendees thought that the graduated loss of basophilic staining of tubular
epithelial cell nuclei indicates that the cells are autolytic. Randomly throughout
tubules some tubular epithelial esll nuclel are karyorrhectic and karyalytic,
indicating there is individual epithelial cell necrosis, In some sections mild
interstitital nephritis was noted but was not thought to be due to erysipelas.

Neuraminidase is produced oy all strains of E. rhusiopathiae and must be
produced in large amounts to be pathogenically active, as be the case in
massive septicemia. It acts in a variety of ways and produces a variety of
effects, some of which are increased permeability of cell membranes, formation of
excess fibrin and fibrinogen, and stimulation of erythrocyte agglutination leading
to hemolysis. These pathological activities can account for mast aspects of the
early pathogenesis of acute erysipelas (Woods, 1984),

4 ':-l:n'ltl:i!:nl.ntJ:u:.5 Animal Industry Ressarch Institute, Tapu, Chunan, Miaoli, Taiwan
50, R.0.C. OO&35.
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3 Me Lyt sipelas. In Diseases of Swine. 15th Edition, The Iowa State
University Press, 1981, pp 457-470.

Woods, R. L.: Swine erysipelas - 3 review of prevalence and research. J. Am.
Vet. Med. Assoc. 184: PLA-549 1984,

Case III - B3PD11523 (AFIP 1549349) .
History. The tissue specimen 1z from the kidney of a l0-montheold feedlot
calf, TEF calf was on

e of a group of 25 calves which were treated for signs of
anorexia and respiratory dissase {coughing, dyspnea). This calf cid not respond to
treatment and died four days after the initiation of therapy. A total of 12 of the
25 calves died and were presented for necropsy with similar lesions,

Gross Patho . Gross mecropsy findings were similar in all calves. Large
amounts of a straw-colored fluld containing fibrin clots wers found within the
peritoneal cavity. Additional lesicns included perirenal edema, perirenal
hemorrhage, and pale swollen kidneys. Focal abomasitis amg diffuse fibrinous
bronchopreumonia were found in all calves sxamined.

Laboratory Results,
Tum urea nitrogen 218 mg/dl Lung specimens:

Peritoneal fluid urea nitrogen 151 mg/dl Pasteurella multocida cultured
serum phosphorus 12.5 mg/dl 18R, BVD, Pl3 - negative
Serum total protein 5.3 gfdl Liver and kidney spescimens:
Serum calcium 8.2 mg/di Negative for toxic amounts

of lead, mercury, arsenic.



Contributor's Di sis & Comment.

Fubular nephrosis, ﬁuEi. severe.

Oxytetracycline toxicosis.

Aftyr:? arr{val at the feedlot, all calves were given long-acting oxytetracycline
(OTC) IM at two times the recommended dose. The next day, this dose was repeated
IV in seven calves, followed by IM infections at the recommended dose for four
days. The remaining eighteen calves were given the recommended dose IV, followed
by the same dose for four days. On day 10, calves began to die, eventually
resulting in 48X mortality.

The administration of excessive doses of OTC in these calves may have directly
contributed to the resulting renal lesions. Mephrotoxic properties of OTC are
attributable in part to the inhibitory effects of the drug on the oxidative enzymes
of tubular cells. In addition, tetracyclines have been shown to inhibit the
ability of the kidney to concentrate urine. The cardiovascular effects of OTC and
various vehicles have been investigated in calves. Intravenous administration of
OTC in propylene glycol and propylene glycol alone induces systemic hypotension and
decrsased pulmonary and renal arterial blood flow. Polyvinyl-pyrrolidone vehicle
injected IV in awake calves caused an increase in systemic resistance due to
constriction of peripheral artericles. These vehicles in various forms are used in
most injectable OTC products, including these involved in this case repart. Many
factors other than just the high dosage of the tetracycline may have constributed
to the renal lesions in the calves of this report. The calves were given IV
boluses of OTC in vehicless with known systemic vascular effects, which may have
contributed to reduced remal flood flow. The degree of dehydration could not be
accurately assessed, but may have contributed to reduced glomerular filtration ard
increased urea nitrogen levels. The calves did not have hepatocellular
degeneration, as has been reported in man and cattle treated with tetracycline
products.

AFIP Diagnosis. MNecrosis, tubular, cortical, diffuse, savere, kidnay,
Charolals cross, bovine.

Conference Note. In addition to the tubular necrosis, attendees also noted 1)
diffiuse, minimal tubuloepithelial-cell regeneration, 2) mildly congested vessels at
the corticomedullary jumnction, and 3) small scattered interstitial aggregates of
leukocytes. It was speculated that lymphocytic aggregates were not related to the
tubular lesions since they are a common finding in bovine kidneys. The pink
granular material within tubuless was thought to be debris from sloughed tubular
epithelial cells. The differential diagnosis included toxicosis due to
antibiotics, heavy metals, and oak ingestion. It was agreed that these could not

be differentiated histologically, but that toxicosis due to the latter two would be
unlikely in feedlot animals.

This case report was recently published by the contributor (Larimere et al.,
1984), and more details comcerning this incident may be found in that paper. The
nephrotoxic effects of commonly-used antibiotics have been summarized by Appel and
Meu (1977). In man, the production of a nephrogenic diabetes insipicus and
reversible Fanconi Syndrome, as well as fatty metamorphosis of hepatocytes, acute
pancreatitis, and hematopoietic disorders have been associated with tetracyclines
(Fox, Berengl, Straus, 1978).



Contributor., Department of Pathology, College of veterinary Medicine, Colorado
State University, Fort Collins, Colorado 803Z3.

S ted reading.
a ev, H. C.: The nephrotoxicity of antimicrobial agents., MNew

§ W Say
. : - LE P
Emng;.,E A].J; EM’M?H., and Straus, B.: Tetracycline toxicity presenting
as a multisystem disease. Mt. Sinai J. Med. &43: 129-133, 1978,
Griffin, D. D.; Morter, R. D.; Amstutz, H. E. et al.: Experimental
oxytetracycline toxicity in feedlot heifers. Bovine Pract. lé: 3741, 1979.
Gross, D. R.; Dod, K. T.; Williams, J. D. et al.: ARdverse cardiovascular
effects of oxytetracycline preparations and vehicles in intact awake calves. Am,
J. Vet. Res. 42: 1371-1377, 198l.
Larimore, M.; Alexander, A.; Powers, 8. et al.: Oxytetracycline associated
nephrotoxicosis in feedlot calves. J. Am. Vet. Med. Asspc. 183: 793<735, 1584.
Stevenson, S.: Oxytetracycline nephrotoxicosis in two dogs. J. Am. Vet. Med.
Assoc. 176: 530-531, 1580,

Case IV - 84-3219 (AFIP 1548306).

History. Tissue from one of a litter of nine l-day-cld Land/York female pigs
all ve but with red spots all over their bodies. They appeared to be
getting weak and this one died at 1 day of age. They were in farrowing crates in a
230 sow unit.

Gross Patho . The whole surface of the skin of this piglet was covered with
round recdish umbilicated vesicles and pustules. The nose was very severely
affected, with the lesions becoming confluent "and necrotic with little normal
tissue remaining. Similar, though less severe, lesions were present on the tongue
fim Einh the submitted section was taken. There were a few flecks of milk in the
stomach.

Laboratory Results.
Bacteriology on skin: heavy growth of Staph. aureus and Stapgh albus,
Virology and EM on tongue: pox virus demonstrated.

Contributor's Diagnosis & Comment. Glossitis, ballooning degenmeration of the
stratifled squamous mucosal cells with eosinophilic intracytoplasmic inclusions.
There 1s acanthosis and secondary bacterial infection. Glossitis = pox virus.

Pox lesions In pilgs can be caused by the cowpox virus, the vaccinia virus and
the swinepox virus and in this case we were not able to sstablish which virus was
implicated. Pox is well documented in suckling pigs, but we have imcluded this
case as the infection was obviously obtained in uterc. In this case the piglets
were born alive but in two other cases (separate farms) the piglets were stillbeom
and had extensive pox lesions over the skin, nose and in the mouth. Although these
are isolated incidents, pox virus is not usually comsicdered to be an intrauterine
infection even though there is on cccasion a viremic stage.

The lesions on the slides vary; however, all demonstrate the ballocning
cegeneration and intracytoplasmic inclusions.



AFIP Diagnosis. Glossitis, ulcerative, acute, focal, moderate to severe, with
epithelial ballooning degeneration and sgsinophilic intracytoplasmic inclusion
bodies, tongue, Landrace/Yorkshire, porcine, etiology-—compatible with poxvirus.

Conference Mote. The differential diagnosis includes foot and mouth disease,
vesicular stomatitls, vesicular exanthema, vegetative dermatitis, skin lesions
associated with erysipelas and hog cholera, and others. However, the histological
finding of hydropic degeneration of cells in the stratum spinosum, and the presence
of intracytoplasmic inclusion bodies are characteristic of poxvirus infections.
Furthermore, vacuolation of the infected epithelial cell nuclel is said to be
pa far swine pox, differentiating it from vaccinia virus (Kasza, 1981).
Infection with swine pox is thought to interfere with development of titers to hog
cholera vaccines.

The papillary structures on the tongue surface were thought by attendees to De
marginal papillae wnich are present on the tongues of suckling animals and function
to form a seal between tongue and nipple.

contributor. British Columbia Veterinary Laboratory, B.C. Ministry of
Agriculture & Food, P.0. Box 100, Abbotsford, B.C., Canada Y25 4NB.

yaﬂd reading.
asza, L. et al.: CExperimental swine pox. Am. 3. vet. Res. 23: &443=4351, 1962.
Kasza, L.: Swinepox. In Diseases of Swine. Sth Ed., Leman, A. D. et al.
(Ed.), Iowa State University Press, 1581, p. 234.

Meyer, R. C. and Conroy, J. D.: Experimental swine pox in gnotobiotic
piglets. Res. Vet. Sci. 13: 334-338, 1972.

Teppema, J. 5. and DeBoer, G. F.: Ultrastructural aspects of experimental

g%r;epnx with special reference to inclusion bodies. Arch. Virol. 49: 151-1563,
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Case 1 - AC-245-85 (AFIP 1951858). )

5 . ssue from a S-week-old female canary. A mumber of young canaries
f rom aviary had died following 3 to &4 day coul=e of diarrhea. Adult birds
were reported to have occasional periods of diarrhea but no mortality associated
with diarrhea pericds.

Gross Pathology. Muscle wasting, inflammation of small intestine pronounced,
kidneys s y pale.

Laboratory Results, Direct smears of intestine by referring practitioner
revealed no coccloia. :

Contributor's DI_BEEJ.E & Comment.
Morphologlc gnosis: olytic change present in all tissues; severe diffuse

subacute enteritis; moderate diffuse subacute hepatitis; pulmonary congestion.
Etiologic Diagnosis: Protozoal enteritis and hepatitis.
Etiology: Isospora serini.

The enteritis is characterized by marked infiltration of the lamina propria by
macrophages, many of which contain protozoal organisms. Large numbers of similar
organisms are also found free in the lamina propria. The liver has a diffuse
infiltration of large mononuclear inflammatory cells which is most prominent in
triad areas and surrounding focl of hepatic necrosis. In the liver and lung,
protozoa are usually within phagocytes but are also free in the parenchyma. NoO
changes were found in the section of ventriculus.

AFIP Diagnoses. 1) Enteritis, histiseytic, diffuse, severe, transmural, with
{ntracellular and extracellular protozoa, small intestine, canary, avian. 2}
Preumonia, interstitial, histiocytic, diffuse, mild, with intrahistiocytic
protozoa, lung. 3) Hepatitis, histiocytic, diffuse, mild, with intracellular
protozea, liver. 4) Protozoemia, intracellular, liver and lung.

Conference Note. A similar case in a crested wood partridge was recently
recelved and reviewed by the AFIP. The lung lesions in that case resembled
toxoplasmosis due to multifocal areas of necrosis. Also in the small intestine of
that case were multiple foci of mecrosis and a more severe transmural inflammatory
response. Although necrosis is not a feature in this case, the lesions are
othearwise similar but mild in comparison. The differential diagnosis in both cases
includes Toxoplasma gondii, Isospora spp., and other members of the subphylum
Apicomplexa. UDifferentiation might be possible through close examination of
pocysts but they are absent in this case as are all sexual stages.




ind has in the past bDeen gcalled
Box (1981) has suggested that 1sS0SDOZ3 serini has 0 P Unlike other

kesterslla.
H %mgggarina avian Toxoplasma, ALOXOpLAsma, and Lan 2
s;er: es5 of 1s spora in paaserzne'b{rdﬂ, 1. serini groduces a multisystemic chronic

and fatal disease.

In this case, the unaffected tissue section was igentified by attencees as a
thin portion of the gizzard.

contributor. Animal Disease Diagnostic Laboratory, Purdue University, west
Lafayette, Indiana 47907.

ﬁsuﬂ reading.
x, L. D.: Lsospora as an gxtraintestinal parasite of passerine pirds.
J. Protozool. 28(Z): ;gﬁ-iﬁ-ﬁ. 1%8l.

Box, E. D.: Life cycles of two 1sospora species in the camary, Serinus
canarius Linnaeus., J. Protozool. E} 1 3 1??:.1 (Aragac) and I e
E. D.: Exogenous stages of Isospora Serin ra
sp. in T‘:hc canary (Serinus canarius Linnaeus). J. PFrotozool. 22: 'L%%T 1575.
Petrak, M. L.: Diseases af Cage and Aviary Birds. Znd Ed., Lea & Febiger,
1982, p. 54l.

Case 11 = B4-P-671 (AFIP 1945658).

Alstory. Tissue from a 4-month male Duroc, porcine. A purebred producer
raising Eg breeding stock noted some coughing among pigs housed in an open-front
unit on a concrete slab. During the next 2 days, sneezing and coughing by most of
the pigs was noted. On the following day, one pig was dead and the others had
slightly labored respiration, persistent coughing and were gaunt.

Gross Pathology. The anterior and ventral parts {about 70%) of both lungs were
F alled to collapse. Interlobular septa were widened., There was
approximately 40 cc of clear, yellow thoracic fluid. The tracheal mucosa was
diffusely reddened, rough and had multiple tan foci on the surface. Serosanguinous
#luid exuded from the cut surface of the lung and white, tenacious material was
present inm smaller airways. Tracheobronchial lymph nodes were swollen, edematous
and hemorrhagic. The meninges were congestec.

Laborat Results. The fluorescent antibody test on tonsil was positive for
pseudorables viral antigen. Pseudorables virus was isplated from brain and lung.

Bacteriologic culture yielded a mixed population of beta hemslytic Streptococcus,
Pseudomonas and Proteus spp. Streptococcus eguisimilis was the nruﬂﬁlmnant 1ung

organism. Cultures for Hemophilus sp. were negative.

Contributor's Diagnosis & Comment. Severe acute diffuse necrotizing
bronchitls, bronchilolitis and alveolitis with serofibrinous pneumonia and
sosinophilie intranuclear inclusion bodies. Pseudorables virus.

Microscopic lesions were also found in sections of brain (mild acute focal
nonsuppurative encephalitis) and tonsil, spleen and liver (focal necrosis). The
bacteria isolated were considered to be opportunists or contaminants. Outbreaks of
severe disease and some deaths in larger fattening hogs (75-100 kg) and
near-breeding age pigs, in which PRV is the primary pathogen, appear to be
increasing in the midwest.




BFIP Diagnosis. Bronchopneuncnia, fibrinonecrotic, suppurative, multifocal to
diffuse, severe, “Tth eosinophilic intranuclear inclusion bodies, lung, Duroc,
porcine, etinlogy-—compatible with Herpes suis tpaw:!nrabies.}.

conference Mote. Conference attendees noted the necrosis to De primarily
involving the altway epithelium; similarly, intranuclear ipclusions are Seen
primarily in airway epithelial cells, and occasionally in alveolar pneumocytes, and
endothelial cells of blood vessels and lymphatics. Alveolar septa are thickened
due to congestion and ribrin deposition. The presence of fibrin can be expected in
infections with pantropic viruses {herpes in this case) which can cause endothelial
damage and leakage of plasma proteins (fibrinogen included) from affected vessels.
Although lung lesions due O whillﬁ would be very similar to those seen in this
case, it can be ruled out as the primary etiology due to the presence of inclusion
bodies and the negative H_-.:Eghilus culture. Some attendees commented that there
would probably be more vasculitls seen with Hemophilus infection.

The moderator cited that after experimental damage to alveolar pneumocytes
{species unknown), type 1I preumocyte proliferation is not seen before 24-36
hours. Although regeneration after damage by a natural agent (virus, etc.) may
take slightly longer, lack of regeneration in this case suggests that the lung has
neen involved for less than 24 hours.

Two forms of pseudorables are reconglzed: a purely CNS disease, which is the
moce common form, and a combined respliratory and CNS form with nervous signs
following the onset of respiratory disease by 2-3 days. arfinity for the
respiratory tract might vary from outbreak to outbreak due to the differences in
the various infecting strains of the virus (Baskerville, McFerran, Dow, 1973,
Reactivation of latent pseudorabies virus is thought to be important in disease
transmission to susceptible pigs; as with herpesvirus infection in gther species,
the trigeminal ganglion is thought to be a site of the latent virus. It has been
suggested that tonsils and lymph nodes may also harbor the latent virus in pigs
(van Oirschot, Gielkens, 1984).

. Contributor. Department of Veterinary Pathology, Iowa State University, Ames,
W »

EJEBE_E'?;%IEEE.EEE%
lmﬁaﬂte:v e, A. et al.: Aujeszky's disease in pigs. Vet. Bull, 43: 465-480,

. Elurnld. A. I.; Martin, S.; Ferrlis, N. P.: Experimental Aujeszky's disease
E;g;: Excreation, survival and transmission of the virus. Uat.jneﬂ#uﬁ: E—-ﬁ?ﬁ
.Eust:afsm D. P.: Pseudorabies. In Diseases of Swine. 3th Ed.
et a:ia.l iEds.E‘: Iaima State Univ. Press, 1981, p. 209. » i S
rita, M.; Inui, S.; Shimizu, Y.: Tonsilar changes in pigs given pseudorabl
EHUJ:::II{E;S sﬁs:asul’véfns. Am. J. Vet. Res. 45: 247=-251, J.g‘EE. g : 3 .
rechot, and Gielkens, A.L.J.: In vivo and invitro reactivation of latent
pseudorabies virus in pigs born to vaccinated sows. Am. J. Vet. Res. 45: 467-471,



- & BFIP 460) .
= Eﬂlilg.muﬂissua F%ﬁza 17.%-year-old purebred female peagle. At about 12
years of age, a disease condition was diagnased nased on clinical signs of i
persistent bilaterally symmetrical alopecia, abdominal distention and weight loss
of 7 months duration and on ACTH etimylation and dexamethescne suppression tests.
Pulmonmary function testing, thoracic radiographs and 1ung imaging studies indicated
that a pulmonary embolus was present and that dynamic lung compliance was reduced
nearly 50%. Calcified foci in the alveolar parenchyma were noted on radiegraphs.
Lysodren (0,P'-DDD) therapy was begun to control the nypercortisolism. A repeat
ACTH response test——three montns later showed a return to normal values, Pulmonary
function tests, however, indicated a progression of abnormalities, with gas
exchange being markedly impaired. The arterial-alveolar PCOp difference and the
percent alveclar deadspace ventilation were increased ingicating ventilation of
urperfused alveoli. A second series of pulmonary function tests three months later
showed further deterioration of pulmonary function. One month later, the dog
developed dyspnea with a respiratory rate of 116 per minute. 5She was euthanized in
respiratory failure.

Gross Pathology. The lungs did not collapse when the thoTax was opened. They
were Feavier than normal (187 gm vs. 80 gm for this size beagle), although no edema
was present. The pleural surfaces were irreqularly mottled with pale yellow areas
that, on cut surface, hac-a somewhat dry appearance and gritty consistency. MO
thrombi were seen in the pulmonary arteries.

Laboratory Results. Mo abnormalities were seen in serum Ca and P levels or in
ratios.

Contributor's D osis & Comment.

ung - alveolar septal Tibrosis.

Lung - alveclar septal caleification with microlith formation.

Pulmonary arteries, elastic - subintimal edema.

Pulmonary arteries, muscular - acute segmental vasculitis.

This dog presented with typical clinical signs (bilaterally symmetrical
alopecia, generalized muscle atrophy and abdominal distention) and initial
laboratory abnormalities (eosinopenia, lymphopenia, elevated SA4F and urine of low
specific gravity) associated with the overproduction of endogenous glucocorticoids.

Radiographic evidence of soft tissue mineralization in the respiratory system
has been reported in dogs with Cushing's diseases. The radiographic changes
deseribed in this report are of intersst from the standpoint of the progression of
lung alterations which, over the period of 1% months, Decame increasingly more
severe and mineralized in spite of therapy with O,F'-D00. Some of the Increase in
lung density can be attributed to changes which occur in the lungs of aged dogs.
However, the severity and extent of involvement suggest that this endocrinopathy
was the major contributing factor of these radiographic changes.

Thromboembolic complications are a recognized sequella in human patients with
Eushirq:s disease and have been documented several times in dogs with
Cushing's-like disease, It has been suggested that the hypercortisolism may cause
a hypercoagulable state by increasing coagulation factors V, VIII, IX, X;
antithrombin III, fibrinogen and plasminogen, which could lead to the increased
incidence of thromboembolism. Although clotting factor studies were not performed



the presence of a perfusion
on this patient, the urmtilatim-p&rl'usinn scan showed
defect in the ri.gnt apical lung lobe, suggesting the presence Of pulmonary
trromboembolism.

This case demonstrated some histologic lung changes normally found in aged
dogs, l:l..ltna number of processes were also present that are found in some dogs -rit?
Cushing's=-like disease. Calecified alveolar micraliths have been reported and thelr
distribution and morphologic features Were similar to the previous report. The
mechanism of mineralization has not Deen jdentified, DUt elevated steroid levels
may alter proteins such as collagen and elastin by rearranging their moleculaT
structure in such a way as to produce a calcifiable matrix. Additionally,
treatment with 0,P'-DC0 would suppress glucocorticolid levels and thereby al
fibrosis, which would normally be innhibited by hypet:urtisnliam. to proceed.

The vascular lesions present in this case appeared to be of recent origin and
it is unlikely that they were present at the time of yentilation-perfusion lung
scanning. The cause of these lesions is unknown but may be related to the
interstitial pneumonia found at necropsy.

The presence of a chromophobe adenoma in the anterior pituitary in addition to
the response to ACTH and dexamethasone administration support the diagnosis of
pituitaw—ﬂepe:ﬂmt hyparadrmmurti:ism.

Regions of fibrosis and mineralization involving the kidneys SEem to suggest an
etinlogy similar to that for the lung microliths Decause of the lack of renal
secondary hyperparathyroidism and normal calcium levels, although dystrophic
calcification cannot be ruled out as a possible cause.

AFIP D gis, Microlithiasis, intarstitial and alveolar, multifocal,
moderate with rosis and multifocal OsSeous metaplasia, lung, beagle, canine.

Conference Note. The focal mineral deposits seen in this case were not
consigered typical of mineralization seen with uremia or vitamin D toxicity. Some
attendees did, however, note mineralization of blood vessels and small
bronchioles. As mentioned by the contributor, pulmonary calcification has been

ed in dogs with Cushing's disease. In a study af 57 cases, Lorenz (1982)
found caleification in the lungs of 4 dogs. Intersstingly, 3 of those & dogs had
been treated with O,P'-D0D. The intimal myxomatous changé Seen in some vessels in
this case, was thought by most attendees to De edema. A few, however, thought it
represented the intimal cushion normally present at vessel bifurcations.

Contributor. Lovelace Inhalation Toxicology Research I te, P
Albuquerque, Mew Mexico BYLES. natitute; Pu0- Bax 3820
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Lorenz, M. D.: Diagnosis and medical management :1’ :aniﬁ Enu?h?iﬁ:gs i;ﬁrm:
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48). (2 kodachrome slides).
HMHIE'FE- lewfﬁiilmtﬁfrﬂ Fnﬂﬁ:ﬂﬂgitﬁwﬂt d ﬁragu!:ﬁEurIEy female rat found dead with
alemin Eiamﬂ:

er ulesr of the caudal abdominal skin.

1 and
Pathology. Excessive clear fluid was present in both the peritonea
thnrﬁnﬂcau Bs, The liver was enlarged and contained numerous whitish-yellow
areas randomly distributed throughout all lobes. The lunmg contained similar
appearing discrete nodules in all lobes.

Contributor's Diagnosis. Histiocytic sarcoma of liver and lung.

AFIP Diagnosis. Histiocytic sarcoma, liver and lung, Sprague-Dawley rat,
rodent.

Confersnce Note. In addition to histiocytic sarcoma, reported by Squire et al.
in 1581, conference attendees considered malignant fibrous histiocytoma, and
various agents which might incite formation of necrogranulomas (mycobacteria, etc.)
in the differential diagnosis. FPresence of some atypical mitotic figures and a
degree of cellular atypia persuaded most attendees that the mass was a neoplasm.
The angiocentricity of the neoplasm in the lung and presence of multinucleated
giant cells in lung and liver are features described Dy Squire. The pattern of
this neoplasm is more typical of the granulomatous pattern described by Squire in
contrast to the sarcomatous pattern also seen in these neoplasms of Sprague-Dawley
rats.

The confarence moderator, who also contributed this case, said that of the 610
histiocytic sarcomas he has seen in the past year, this case most resembles an
inflammatory process, due to the predominance of macrophages and glant cells. He
is in agreement with Ward (1981) who thinks that these necplasms predominate in the
skin, in contrast to Squire who Finds liver and lung to be the organs most commonly
invalved, Squire reports an incidence of up to 7.5% in male Sprague-Dawley ratsj
in the moderator's experfence, the incidence is as high as 12% in male rats.

Greaves, Martin, and Masson (1982) report that nistiocytic sarcoma (malignant
histiocytoma) is part of a distinct group of histiocytic neoplasms of thea rat.
Tumors of this group range from pure populations of spindle cells which have many
ultrastructural characteristics of fibroblasts, to almost pure populations of round
histiocytic cells with freqguent, well-differentiated multinucleated giant cells.

This group, they feel, bears remarkable similarities to malignant histiocytomas in
man.

Histiocytic sarcomas are spontaneous tumors of Sprague-Dawley rats, and have
also been reported in Osborn-Mendel rats. They can be induced by subcutaneous
instillation of "Superglue”. A similar tumor has been reported to arise
spontanecusly from the ovaries of mice (Talmacge, Hart, 1983).



Contributor. Department of Pathology, Smith Kline & French | abaratories, 1500
Sprimg Carden ocreet, pPhiladelphia, Pennsylvania 19101.
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Results
AFIP Wednesday Slide Conference = No. 12
12 December 1984

conference Moderatorl: Linda C. Cork, DVM, PrD
Diplomate, ACVFP
pDepartment of Pathology
Johns Hopkins Hospital
Baltimore, MD 21205

Case 1 - Ba-874 (AFIP 19#4::{!!_&

~——{Tstory. Tissue from a 10-day-old female Holstein. At parturition, the calf
was In & nnsteriuzv-lnru;itw.ﬂ:inﬂ presentation and was pulled with excessive force.
The calf was never able to use its rear limbs. Thers was no angl or tail tone and
rhers was urinary incontinence. There was no improvement with symptomatic thezapy
and the calf was euthanatized.

Gross Pathology. The calf was thin with reduced muscle mass in the hind
quarters. No sﬁeEEal abnormalities were found. cerebrospinal fluid appeared
increased in amount OVer the lumbo-sacral cord and nerve roots in this area were
edematous. The spinal cord was sectioned after fixation; Tan discoloration
1imited to the grey matier was present in the lumbar cord. fhe lesion was
pilateral except in the anterior lumbar cord in which it was present on the right
side. No lesions were detected in the thoracic cord.

Contributor's Diagnosis & Comment. subacute poliomyelomalacia due to trauma.
Malacic areas in s.p%naI =ords appearing infarcted have Deen reported in animals
following trauma but without demonstrable vertebral damage oOT cord compression.

vascular injury is probably a major contributor to spirmal cord necrosis due to
trauna. Vascular emboli were not found.

AFIP D asis. Infarct, diffuse, Severe, with mild multifocal hemorrhage and
moderate peripneral histiocytic inflammation, gray matter, spinal cord, Holstein,
novine, etiology--compatible with infarction.

Conference Mote. The lesions noted in tnis case were bilateral diffuse

of the gray matter and swelling of many of the ventral rootlets. AsymmetIy ﬁ“h
noted in the lesions in some sections. The demarcation of the affected gray matter
from the adjacent unaffected white matier ig striking and is suggestive of a
vascular eticlogy. A review of the arterial vasculature of the spinal cord (De -
LaHunta, 1983) reveals that the gray matter of the cord 1s nourished almost
exclusively by the central branch of the ventral (anterior) spinal artery, which
courses inside the spinal canal. Disruption of the blood flow in the vmil;rnl
spinal artery could produce the lesions seen in this case and spare the white
matter because of the collateral circulation from the ventral radicular artery
Lesions resulting Elirer:tly from trauma would involve both the gray and white .
matter. In dogs with cartilaginous emboli, or emboll resulting from mineralized

atheromatous plagues as seen in diabetes ;
those present in this case. mellitus, the lesions are more patchy than



tor Cork stated that the age of the lesions seen in this case would be a
mi.niEnTn of four days. In the fir?.ai two days after initial insult, all that may be
seen is a change in the timctorial quality of the tissues, It gererally, NOwWever,
rakes a minimum of four days for macrophages (gitter cells) to appear in the
lesion, as in this case.

Examination of spinal cord sections eranial and caudal to the site of this
injury would show iesions to be most severe ventrally in caudal sections, and
dorsally in cranial sections. The swelling of the ventral rootlets suggests
disruption of anterograde axoplasmic flow with continued retrograde Tlow; this
results in subsequent accumulation of organelles.

It is possible that forceful extraction of this calf caused subluxation or
fracture of the spinal column which then compressed spinal blood flow. Forceful
extraction can also result in avulsion of arteries entering the cord with the
spinal roots. Injury to the gpinal column may De subtle and not be apparent at
necropsy .

Mineralization of the nervous tissue, as 1s seen in some sections in this case,
ean occur several hours after injury. Some participants also noted mineralization
in the walls of small blood vessels.

Contributor. ODepartment of Veterinary Pathobiology, College of Veterimary
Medicine, Dhio State University, 1923 Coffey Road, Columbus, Ohio 43210.
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Case 11 - B4-P-724 (AFIP 1945671).

History. Tissue from a 4-year-old Suffolk ewe. The ewe was treated far
external parasites three months ago but continued to rub. She was presented with
loss of wool around the tailhead, hyperesthesia, mild hypermetria and some
difficulty in prehension and swallowing. The ewe was euthanatized. The brain was
removed and promptly immersed in formalin.

Gross Pathology. The denuded skin around the tailhead was thickened and
leathery, Fibrous adhesions were present between the right lung and rib cage.

Contributor's Diagnosis & Comment. Severe chronic diffuse sponqgiform
BN apa ne scrapie.

Sections of medulla or mesencephalon are provided. Lesions a

- re well developed
in this case. The size and freguency of neuronal cytoplasmic vacuoles in the
rnenul}n are greater than that seen in most cases of ovine scrapie. Some vacuoles
contain wi.sps or globules of eosinophilic material but most are empty. Other




gegenerative changes include angular, shrunken and pyknotic NEUTONS. Reactive
asfrucytua are i?ﬂ?nﬂtifiahle as part of the diffuse glial response. Hnt: that
microcavitation of the neuropil {status spongiosus) is maore pronounced 1n some Ef;?
areas than others. Occasional mononuclear cells occur in Virchow-Robin spaces
typical inflammatory changes aIie ansent. Scrapie is a reportable disease. .
USDA=-APHIS conducts the eradication program. In FY 1984, 32 positive sheep oOn L
farms were found. Scrapie is caused by a transmiesible, filterable agent and has
been called an atypical virus, virpid or prion. Infectivity is associated with a
1ow molecular weight protein (ca 26,000) and the agent may pe devoid of nucleic
acid. By EM, scrapie-associated fibrils {(SAF) occur as 2 short filaments, 4-& nm
in diameter that are wound around sach other. One hypothesis proposes SAF to be
the etiologic agent.

AFIP Diagnoses. 1) Degeneration and vecuolation, neuronal, diffuse, moderate,
prainstem, ﬁﬁniﬁ, ovine. 2) Spongiform change, diffuse, mild to moderate, with
mild astrocytosis and occasional satellitosis, brainstem, etinlogy--compatible with
ovine scrapie.

Conference Mote, The neuronal vacuolation and degeneration and the spongiform
change of the neurcpil in this Suffalk ewe are guite marked for ovine scrapie. In
contrast, these changes in other breeds are often very subtle and the moderator
stressed the need in many suspected scrapie casesg to compare areas of the CNS with
=imilar anatomical ‘areas in age-matched controls. The inferior colliculus, ventral
thalamic nuclei, and medulla should always De sxamined. And, since dark shrunken
neurons with pyknotic nuclei ("dark neurans") can be seen histologically in normal
brains, similar neurons in scrapie-affected brains should be compared to normal
controls. MNeurons which are degenerated as a result of a pathogenic agent will
almost always be accompanied by an astrocytic response in that area. Astrocytosis,
like spongiform change of the neuropil and neuronal vacuolation, 1s a
characteristic finding in ovine scraple.

The incubation period of the scrapie agent presents difficulties in control of
the disease. The age of onset in more than 75% of affected animals is over 1-2
years; some animals, however live up to six years before clinical signs are seen.

Such animals could be asymptomatically incubating and shedding the agent many years
after an outbreak.

The nature of the causative agent is not yet known. A twisted particle which
forms into beta-pleated sheets (amyloid) has been associated with infectivity. It
is possible, however, that the true agent, if it is not the twisted particle, is
merely entrapped in the amyloid sheet. The agent is known to be very hydrophobic,

making it extremely resistant to disinfection and to environmental factors
(freezing, desication, etc.).

Ovine scrapie is histologically indistinguishable from Kuru and
Creutzfeldt-Jakob disease in man and from mink encephalopathy. The agent of the
latter is not infective for mice but is infective for sheep suggesting the disease
is a natural disease of sheep and that mink (and other species) are dead-end hosts.

Contributor.
Iowa S00L1.

Department of Veterinmary Pathology, lowa State University, Ames,
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Case III - 83-287 A&B (2 slides) (AFIP 1948533)., (2 kodachrome slides).

History. Tissues from a Z-year-old female Scottish LBrTier canine. The dog
was Tire one night, then found comatose the next morning. Another Scottie was kept
in the same fenced yard with this dog and was unaffected. The unconscious dog was
taken to an emergency clinic where they identified nystagmus, anisocoria and a
rectal temperature of 94° F. Treatment consisted of amoxicillin, mannitol and
intravenous fluids. Over the next 12 hours the rectal temperature gradually rose
to 100° F,, the dog remained unconscious, "paddled” and vomited. The vomitus
contained pieces of a plastic bag (used to wrap "thick slice bacon") that was
coated with blackened-bacon-fat and what appeared to be mold. The vomitus had 3
sickening sweet odor like butyric acid. Mo aralyses or samples were saved from the
vomitus or plastic wrap. It was two days before the dog could recognize and react
to its owmer. The dog improved slowly over the next & weeks, to the point whers it
could walk with assistance and respond to external stimuli. Improvement stopped,
however, and at this time the dog was tetraparetic, worse on the left side and had

some cervical hyperesthesia. The dog was killed and necropsied approximately &0
days from the initial "episode".

Gross Pathology. The animal is an intact female black Scottish terrier in good

condition. %th kidneys contain s few 2-4 mm chronic infarcts confined to the
cortices. The spleen contains = single, capsular ‘siderotic plaque with an omental
adhesion. Bilaterally symmetrical cavitations are in the caudate nuclei and
cingulate gyri (necrosis, malaris),

Laborat Results. Serum lead and cholinesterase concentrations were
determined a% the time of the initial problem and were within normal refersnce
range for the laboratory perfarming the analyses. At the same time liver enzymes
(serum alanine aminotransferase and alkaline phosphatase) were moderately

increased. Near the time of NECropsy no abnormalities were detected in 3
myelogram, CBC, cliniral chemistry panel, and CSF analysis,



Contributor's Diagnosis & Comment. Brain, caudate nucleus, cingulate gyrus -
cavitation, Necrosis, neovasculaTi Zation, locally extensive and severe.

Brain, cerebellum -

a) depletion of Furl-::l.nge cells, multifocal, moderate to severe

b) depletion (thinning) of granular cell layer, moderate

¢} multifocal necrosis of external granular cells

d) status spongiosus of white matter
Brain, vestibular nucleus - vacuolar degeneration, bilaterally symmetrical;j
et iology=—UrkKnown.

The central nervous system lesions in this doj are comparable to what is
described by Montgomery and Storts, as well as others in Kerry blue terriers.
Doctor Storts examined kodachromes of the gross lesions and microscopic sections
from the brain of this dog and felt the morphologic lesions were similar if not
idgentical to what he and Montgomery reported. These authors discuss possible
mechanisme that may involve altered neurctransmitter systems in the cerebellar
cortex and caudate nucleus.

Cerebellar degeneration (abiotrophy) is not a recognized problem in the
Seottish terrier breed. This dog had no clinical signs referrable to the CNS
system, or specifically to a "cerebellar ataxia", prior to finding the dog
comatose. Furthermore, the dog was from a litter of five, and all pups, as well as
the sire and dam and all prior progeny have no known problems referrable to the
CNS. The possibilities of a hereditary or viral eticlogy seem unlikely, We
suspect the brain lesions started at the time of the initial incident, steadily
progressed and that some toxin may bDe the primary cause. We are unaware of any
toxin that has produced comparable lesions. The dog may also have had two separate
problems, one the "toxic-incident" that eventually lead to her death, and secondly
a cerebellar abiotrophy that was never detected clinically.

AFIP Diagnoses. 1) Cavitation, multifocal, mild, gray matter, cerebrum,
Scottish terrier, canine. 2) Neuronal cell loss and degeneraticn, segmental,
moderate to severe, Purkinje, Golgi, and granular cells, cerebellum; )

etiology-—compatible with a severe hypoxic episode. 3) Neuronal cell loss,
diffuse, mild, brainstem.

Conference Note. Participants discussed the lesions seen in the histological
sections, thelir possible interrelation, and possible etioclogy/eticlogies. The
cavitation in the cingulate gyrus resembles an old infarct. In the moderator's
experience, such a cavitation in the depth of a sulcus is suggestive of decreased
perfusion. A thin rim of subpial neural tissue will be spared in many mild cases
of ischemia.because of perfusion of some nutrients and oxygen into that area from
the CS. Mumerous viable endothelial cells in and around the cavitation reflects
their resistance to such insults compared to surrounding neural tissue.

The slit-like cavitation and degeneration of the caudate nucleus (seen to be
bilateral in gross photos) is surrounded by numerous intensely-eosinophilic
elongate tapering bodies or "spikes" which represent astrocytic processes called
Rosenthal fibers. These signify an intense astrocytic reaction. In this case,
bilateral cavitation of the striatum is once again suggestive of an infarct,
possibly due to thrombasis, or to arteriovenous malformation.



In the vestibular nuclei there are diminished numbers of neurons accompanied by
astrocytic gliosis. Marked Purkinje and gramular cell loss is present, eminllt:'
near the tips of some folia, while other folia appear normal. In the contributor's
experience, these histological findings are suggestive of partial cerebellar
herniation. Also, cerebellar herniation would increase pressure on the vestibular
nuclei causing meuronal degeneration and eventual loss.

Since all of the histologic lesions appear to be of essentially the same
duration, they are probably the result of the same process. In the moderator's
opinion they are due to a single hypoxic episode. The areas of the brain most
sensitive to hypoxia are fed by the anterior cerebral artery and include the
hippocampus, striatum, and Purkinje cells especially at foliar tips. Lesions in
the latter two areas are evident in this case but the hippocampus cannot be
evaluated.

Initial treatment of this animal with mannitol indicates the clinician(s)
thought it had cerebral edema. Cerebral edems causes increased intracranial
pressure, which when severe, causes tentorial herniation (hypothermia, uneven
pupils) and eventually cerebellar herniation,

The cause of the proposed severe hypoxic episode can only be speculated. Some
participants suggested gastric dilitation or choke (plastic in the "vomitus™) as
possible causes. There is also a possibility that the putative hypoxia was related
to an unknown toxin as suggested by the contributor.

Contributor. Department of Microbiology, Pathology & Parasitology, School of
VeterInary Medicine, North Carolina State University, Raleigh, North Carolina 27605,
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Case IV - AB3-305 (AFIP 19015256) .

a 5lm51‘r nn-:g sim im a -f‘!-&r-ﬂéﬂ spayed female Chocolate Point Siamese cat.
ressive illness over a 2-week-period was characterized by letha and

decreased appetite. Physical examination disclosed clear bubbly nasal flu.ldfw

coughing, weakness, ataxia, and a slight head tilt to the right.

Neurological examination revealed decreased proprioception in all limb
5 with
greatest loss in the left forelimb. Both optic and tactile placing reflexes were
slower in the left than the right forelimb. Hopping reflex was diminished more in
the fore than in the hind limbs, and the left forelimb again had the greatest
diminished reflesx, 3



L]

There was no improvement after the administration of 1 gram/kg of mannitol
1.¥. The cat was euthanatized at owner's reguest.

Laboratory Results. Skull and thoracic radiographs were interpreted as normal.
]

Proteinuria G
SBQs B9% Hyperamylacemia 3,027 units
lymphs 7 Spinal fluid analysis
monocytes WBC 19
PCY 37 RBC 22,176

protein 87 mg.X
pressure - not recorded

Contributor's Dia is & Comment. Malignant ependymoma, cerebrum, Slamese
cat, with metastases to ethmold turbinates, right mandibular and both
retropharyngeal nodes, (sections of the cerebral tumor and a retropharyngeal node
have been stained with HE).

This is the first primary brain tumor of cats in the files of Angell Memorial
Animal Hospital with nodal metastases. The neoplasm involved the anterior right
cersbral hemisphere more than the left. Its dimensions were 3.8 x 1.5 x 1.4 om.
It extended from above the optic chiasm adjacent to the third ventricle forward
causing compression of the lateral ventricles and elevation of the corpus
callosum. It replaced much of the frontal and olfactory lobes and both olfactory
bulbs. Both sthmolid turbinates contained neoplastic thrombi. It caused focal
lysis and lateral displacement of the orbital process of the right frontal bone.
Metastases were found in the right mandibular and both retropharyngeal nodes.
Ependymal rosettes with demonstrable blepharoplasts by PTAH and Bielschowsky silver

technics were the essential diagnostic features in both the primary and metastatic
LUmMOTS.

Interstitial mephritis with sclerotic glomeruli was responsible for the
proteinuria. Mo pancreatic lesions were found to explain an elevated serum amylase
in the absence of azotemia.

AFIP Diagnosis. Ependymoblastoma, cerebrum, Siamese, feline.

Conference Note. The discussion first centered around whether this neoplasm is
primary or metastatic. Metastatic neoplasms of the cerebral cortex first appear as
ball-like masses generally in the gray matter bordering on white matter. They then
infiltrate out into the surrounding parenchyma. In this case, that pattern is not
segen and for that reason participants thought the neoplasm to be primary to the
brain. A neoplasm of more fibrillar character would be expected in neoplasms of
oligidendroglial or astrocytic origin, cue to their extensive processes.
Participants did mot find this tumor to be especially fibrillar in nature. The
presence of many small neoplastic cells with hyperchromatic nuclei is reminiscent
of germ cells and suggests a primitive-cell origin. In many areas, however,
neoplastic cells do show definite differentiation; cells line up to form whorls and
rosettes around empty lumina and some pseudorosettes are formed around vessels, or
more commonly, around pink fibrillar neuritic processes (Homer-Wright rosettes).
Special stains suggest the presence of blepharoplasts (basal bodies) in some cells
although cilia are not present. These findings are indicative of ependymal
differentiation and since differentiation towards neural elements is not seen,
participants thought this neoplasm most closely fits an ependymoblastoma.



The Dept. of Meuropathology thirks this is a primary neurcectodermal tumor
differentiating along neurcblastic pathways. In their experience, necplasms
arising from ependymal cells break into the ventricles and are seeded throughout
the brain. They prefer a diagnosis of neuroblastoma or primitive neurcectodermal
tumor .

¥

As a differential diagnosis, choroid plexus papillomas are usually more
intimately associated with the ventricular system, and the cells are usually
cuboidal, as opposed to the tall columnar cells seen in this case. Ependymomas and
ependymoblastomas can develop some stroma but a variety of special stains is needed
to differentiate tumor-produced stroma from preexisting stroma. It was not
possible to determine the origin of the pirmk fibrillar material seen between nests
of tumor cells in this case.

Contributor. Angell Memorial Animal Hospital, 350 5. Huntington Ave., Boston,
Massachusetts L2130,

ﬁ?tm rmigﬁ.
&8y FuFe, and Vandevelde, M.: Thalamic ependymoma in a white-tailed
deer. Vet. Path. 15: 133-135, 1978.

Rubenstein, L.J.: Tumors of the central nervous system. Atlas of Tumor
Patholegy. Second series. American Cancer Soc. and Armed Forces Institute of
Pathology, 1972,
lgﬂ*sal.nﬂers. G.K.: Ependymoblastoma in a dairy calf. Vet, Path, 21: 528-529,

Zackary, J.F.; 0'Brien, D.P., and E1 y R.W.: Intramedulla inal ependymoms
in a dog. Vet. Path. 18: E‘-PT-?EIIJ, .]'.!':\\Epl.:.r i

Zaki, F.A., and Hurvitz, A.I.: Spontaneous neoplasms of the central nervous
system of the cat. J. Sm. Anim. Pract. 17: T73=-782, 197s.

DAVID L. FRITZ, V.M.D.

Captain, VC, USA
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Results
LFIP Wednesday Slide Conference - No. 13
19 December 1984

Conference Moderator: Robert M. Kovatch, D.V.M.
Diplomate, ACVP

m Resources, Inc.
Frederick Cancer Research Facility
Fraderick, MD 21701

Easg.l - B2Bl,8283,8297,8336 or 8354 (AFIP 1947713). (1 kodachrome slide).
History. 2-year-old male Sprague-Dawley rat. 1issues were collected from rats
that had been on a chronic oral toxicity study for 2 years.

Gross Pathology. Dental malocclusion and/or dental fractures were found
frequently in treated animals. The surfaces of the incisors were white, thickened
or pitted. Freguently, the nasal, maxillary, frontal or parietal bones of treated
rats were white, thickened, and rough, compared to those of the control animals.
These changes were bilaterally symmetrical and were guite obvious on the periosteal
surfaces of the bones forming the roof of the cranial vault (photo).

Contributor's Diagnoses & Comment. Ameloblastic dysplasia, diffuse, severe,
incisors, with enamel %pﬂphﬁ. and incisural malformation, incisor,
Sprague-Dawley rat, rodentia. Subperiosteal hyperostoses, diffuse, mild to
moderate {depending on section), cranial bones, Sprague-Dawley rat, rodentia.
Calcium fluoride granules, moderate, diffuse, bones and teeth, Sprague-Dawley rat,
rodentia. Inflammation, nonsuppurative, chronic, multifocal, with keratinized cyst
{some sections only), nasolacrimal duct, Sprague-Dawley rat, rodentia.
Etiology--chronic experimental fluorosis. '

These sections were prépared from tissue collected from rats that were given 10
or 25 mg/kgfday/os of sodium fluoride for 2 years. Although the sections were cut
from several blocks, each slide shows lesions that are expected in rats with
chronic fluorosis.

The ameloblastic layer is dysplastic and characterized by irregular flattening
and loss of ameloblasts, and herniation of ameloblasts into enamel. In some
sections there are inclusions of enamel in the ameloblastic layer. The
ameloblastic lesions were diffuse in these sections, but were multifocal and less
severe in rats given lower doses. Enamel was incompletely and irregularly formed.
The incisors were frequently malformed as demonstrated by the irregular shape of
the teeth. However, we did not demonstrate treatment-related lesions in
odontoblasts, predentin or dentin in our study.

subperiosteal hyperostoses were found frequently in cranial bones, ribs,
sternum, and vertebra. The hyperostoses were bilaterally symmetrical and
characterized by the subperiosteal proliferation of mature bone. In membranous

bones, the new bone appeared to form diffuse sheets of lamellar bone that resulted
in thickened bones with a rough periosteal surface. In sections submitted for this
conference, the excessive bone proliferation is most obvious in dorsal portions of



the frontal and maxillary bones. Because the subperiosteal deposition of new bone
is often uniform, one must be familiar with the normal shape and thickness of the
bones or the microscopic lesions may be missed.

Darkly eosinophilic or basophilic granules of variable size were scattered
throughout the bones and teeth and are similar to those reported in previous
studies in which rats were given fluoride salts. The granules are calcium-fluoride
(CaF32) crystals that precipitate when formalin-fixed tissue is routinely
ﬁﬂ:&tifiﬂd in the presence of fluoride ions. These granules are not biologlcally
important except to indicate that fluoride is present. Cement lines are prominent
because small CaFy crystals are precipitated in those areas.

The mucosal and submucosa of the nasclacrimal ducts contained variable numbers
of lymphocytes, mast cells, and macrophages. In addition, a keratinized cyst is
found in nasolacrimal duct of some sections. The lesions in nasolacrimal ducts
were not caused by sodium fluoride.

AFIP Diagnoses. 1) Hyperostosis, diffuse, mild to moderate, with calcium
fluoride granules, cranial bones, Sprague-Dawley rat, rodent, etiology--compatible
with fluorosis 2) Ameloblastic dysplasia, bilateral, diffuse, moderate, with
calcium fluoride granules, enamel organ, inmcisor (per contributor).

3) Inflammation, mononuclear, mild, diffuse, with areas of squamous differentiation
and keratin cysts (rnot present in all sections), nasolacrimal duct.

Conference Note. Some participants preferred a diagnosis of osteopetrosis over
hyperostosis. Woodard (1978}, however, defines hyperostosis as bone hypertrophy
which results from mechanisms other than those of adaptive reconstruction; fluorine
poisoning is given as a cause of a hyperostotic process invelving bone resorptior
and regeneration. Osteopetrosis on the other hand, iz probably best known as a
sequela of retrovirus-induced hyperostosis in birds; it is also seen as a specific
entity in various animal species and is often thought to be congenital,

Most participants thought the scalloped appearance of the enamel Oorgan was due
to segmental hyperplasia of ameloblasts (which were sometimes piled up and
undulating). Enamel was absent in some sections.

The differential diagnosis discussed included toxicities due to fluoride, lead,
ziﬁ.itﬂmntal phosphorus, hypervitaminosis Dz or a plant with D3-like
activity.

Contributor. The Procter & Gamble Company, Miami Valley Laboratories, P.0. Box

39178, Cincinnati, Ohio 45247.

sted reading.
ﬁ. W.B., ﬁawe&er, G.D., Van Gelder, G.A.: Clinical and Diagnostic

vete;:tnnry Eu;iculm::rﬂaummt Publ. Ceo., 1976, pp. 89-93,

ro, C.Jd.: in the teeth and bone in chronic fluoride soning.
Arch. Path. 19: 153-173, 1935, g pet s
; Hai;gn, HiE.. Eixnmam. D.R.: Ultrastructural examination of various stages
or amelogenesis in the rat following parenteral fluoride administration. A =



woodard, J.C.: Bores. In Pathology of Laboratory Animals. VYol. I,
Bernischke, K., Garner, F.M., Jores, T.C. (Eds.), Springer-Verlag, 1978, pp 740,
T57=T758.

Yaeger, J.A.: The effects of high Fluoride diets on developing enamel and
dentrin in the incisors of rats. Am. J. Anat. 1l8: 665-684, 1966.

Case 11 - B4-2043 (AFIP 1547994).

5 . ssues from ~old female Rhode Island red chickens (Gallus
domesticus], The owner Teceived a shipment of newly hatched chicks from a
commercial hatchery 31 days previously. Losses started immediately. By the time 2
live and 2 dead birds were submitted for diagnosis losses had reached 30 percent.
Signs of illness were not observed until shortly before death. Prostration and
opisthotonus predominated.

Gross Pathology. Hearts were enlarged and waxy-white. There was a small
amount of clear pericardial fluid. Spleens were enlarged slightly. Pale foci w
to 2 mm in diameter were noted in lungs. Cecums were distended with caseous casts.

Laboratory Results. Salmonella pullorum was cultured from pericardial fluig,
liver, Intestine and a swab of peritoneal surfaces. Proteus also grew in profusion
on media imoculated from liver. The Mational Veterinaty services Laboratory,
APMIS, USDA, Ames, Iowa typed the S. pullorum isolate as the standard strain.

Contributor's Diagnosis & Comment. Myocarditis, chronic, diffuse, severe, due
to infection w monella orum, standard strain.
Pullorum disesse has been subjected to a relatively effective control program

since 1935 and is no longer the subject of much interest to diagnosticians., A
survey of medical indices back to 1975 produced 2 references, one to pullorum
disease in the Somali Democratic Republic. However, the disease persists among
chickens raised by hobbyists, and as in this example, occasionally intrudes upon a
commercial hatchery. It remains a diagnostic challenge. Multiple tissues are
affected (heart muscle, pericardium, lungs, liver, large intestine and gizzard)
with necrosis, abscessation and diffuse inflammation. The birds submitted in this
case had severe vasculitis with perivascular cuffing and leukocyte infiltration of
adjacent brain, principally in and around the cerebellum. Heart was selected for
submission not because it provides clues to a diagnosis but as an example of the
extreme degree to which tissue damage may be attributable to this organism.

AFIP Diagnosis. Myocarditis, granulomatous, diffuse, severe, heart, Rhode
Island red, chicken, avian, etiology--compatible with Salmonella spp.

Conference Note. In the moderator's opinion the modifier of granulomatous 1s
inappropriate because the inflammation lacks multinucleated giant cells. Most
participants thought the severe infiltration of the heart Dy a relatively pure
population of macrophages could initially be confused with Marek's disease or
lymphoid leukosis. The birds in thie case, however, began dying at several days of
age. Birds afflicted with Marek's disease usually do not show clinical signs
before 2-3 months of age. The neoplastic cell population is pleomorphic with cells
ranging from small to medium in size. Lymphoid leukosis usually affects older
birds l4-16 weeks of age; the neoplastic cell population is monomorphic and
composed of large blast cells.



Infection by Salmonella pullorum may be histologically indistinguishable from
paratyphoid (S. typhimurium most commonly) and typhoid [§_ linarum). Acute i
cases of pullorum or paratyphoid are usually only seen in young birds (less than :
weeks), whereas typhoid may preferentially affect growing or mature birds
(Whiteman, Bickford; 197%).

Although S. lorum is known to elaborate a toxin which is highly pathogenic
for some species n]flir than chickens, the toxin produces no symptoms when
introduced into chicks by any route. The disease is therefore thought to be due to
septicemia rather than to toxemia (Snowyenbos, 1978).

Contributor. Department of Veterinmary Science, University of Arizoma, Bldg.
90, Tucson, Arizona 85721.

sted reading.
%rﬂtun. W.W. ﬂ% Hunt. R.D.: Bacterial diseases. Chapt l4. In Pathol of

Laboratory Animals. Vol. II, Benirschke, K., Garner, F.M., Jones, T.C. (Eds.),
Springer-Verlag, 1978, p. lada,

Gillespie, J.H. and Timoney, J.F.: Hagan and Bruner's Infectlous Diseases of
Domestic Animals. 7th Ed., Cormell University Press, 1981, p. 90.

Snoeyenbos, G.H.: Pullorum disease. In Diseases of Poultry. Hofstad, M.S.,
gg_lﬁ, B.W., Helmboldt, C.F. et al. (Eds.), Iowa State University Press, 1978, pp.

Whiteman, C.E. and Bickford, A.A.: Avian Disease Manual. Barnes, H.J.,
Eﬂ;;nade. R.J., Fletcher, 0.J. et al. (Eds.), Colorado State University Press,

] nll P’E-

Case 111 - B84-8223 (AFIP 1948001).

History. Tissue from a Z-year-ocld female Angus. Four of 100 cattle ill over a
period of ;311 weeks, each with crusty dermatitis over face, meck, back, perineum.
salivation and dyspnea in some. Two died after illness of 1-2 weeks.

Gross F'Ji.’l:r'lﬂnll:!aaL Multifocal grayish nodules and or streaks in renal cortex,
adrenal medulla and cortex, and myocardium. -

Contributor's 1 Diagnoses.
Skin EmfIE?s, gral‘u%mfmm

]
Heart, myocarditis, granulomatous.

AF1IP Diagnoses. 1) Myocarditis, granulomatous, eosinophilic, multifocal,
moderate, with multinucleated giant cells and myofiber degeneration, heart, Angus,
bovine. 2) Dermatitis, subacute, eosinophilie, diffuse, mild to moderate, skin,
etiology--compatible with hairy vetch (Vicia villosa Roth) toxicosis.

3) Sarcocysts, multifocal, myocardium,

Conference Note. Discussion of the lesions centered on the glant cell
population. Some participants thought there were two types present. 1) One being
classical Langhans' cells involved in inflammation, and, 2) the other, which are
sometimes elongate, and containing numercus intensely eosinophilic granules,
suspected of being degenerated, attenuated myofibers. The lesions in the skin
resemble those seen in allergic dermatitis.



The presence of numerous intralesional multinucleated giant cells, in the
ansence of an infectious agent, is considerad characteristic of hairy vetch
toxicity. The lesions in some cases are zaid to resemble those seen in
tuberculosis, malignant catarrhal fever, and even malignant lymphoma.

Three syndromes are associated with hairy vetch toxicity. The first is an
acute fatal neurologic disease resembling rabies, and is associated with ingestion
of the seeds alone., The second consists of nasal discharge, mucous membrans
congestion and subcuticular swelling; it is associated with inflammation of the
forestomachs, bronchitis, pneumonia and a yellowisn liver. The third syndrome is
sesn in cattle usually over 3-years-old which have grazed hairy vetch pastures for
several weeks: the primary findings are dermatitis, conjunctivitis, and edema of
the eyelids. Eosinophilic granulomatous infiltrates (including multinucleated
giant cells) are seen in the kidreys, heart, adrenal and dermis. The mortality
reaches 50%.

The toxic principle has not been elucidated; an attempt to reproduce the
disease experimentally in cattle was unsuccessful. There has recently been one
raport of hairy vetch toxicity in a horse (Anderson, Divers, 1983). Other species
of Vicia are also toxic to animals including man. It has bDeen reported that seeds
and vegetative portions of the plants contain cyanogenic glycosides and other
potential toxins. Hemolytic anemia known as favism 1s seen in pecple who ingest
the bean of V. faba.

Contributor. College of Veterinary Medicine, Oklahoma State University,
stillwater, Oklahoma 74078,

ted reading.
erson, C.A., Divers, T.J.: Systemic granulomatous inflammation in a horse

grazing hairy vetch. J. Am, Vet. Med. Assoc. 183: 569-370, 1983,

Kerr, L.A., Edwards, W.C.: Hairy vetch poisoning of cattle. Vet. Med./Sm. An.
Clin. 257-258, 1982,

Panciera, R.J.: Hairy vetch (Vicia villosa Roth). Poisoning in Cattle.
Effects of Poisonous Plantes on Livestock. Academic Press, 1978, pp 555-563,

Panciera, R.J., Johnson, L., Osburn, 8.1,: A disease of cattle grazing hairy
vetch. J. Am. Vet, Med. Assoc. 14B: BD4, 1966,

Case IV - 1164 (AFIP 1849453).
Fistory. Tissue from a 2-1/2 week old female Hereford calf. Two calves out of
10 calves rﬁd anorexia, labored breathing, and elevated temperatures of 107° F.

Clinical signs appeared approximately 2 weeks after birth and death usually
occurred within 3 days.

Gross Pa . The anterior-ventral aspects of the left and right apica
cardiac lung 5 were dark red, firm, and edematous. The al:-maaui?.l srr:pll +and

intestine, and large intestine contained abundant watery yellow green material.

- 5 =



Aesults.
L'i'aI:ng;gf EI:uEﬂSEEInal fluid): Adenovirus identifieg by electron microscopy.

Parasitology: Negative.

Microbiclogy: Liver, spleen: No growth.
Lung: alpha Strep, Tough E. coli.
Intestine: al trep.

's Mo ie Di ses. 1) Moderate acute to subacute multifocal
mrﬁmfizrliﬁmtk:;ntiti:?m uar:g;n::ute multifocal necrotizing splenitis with
moderate lymphoid necrosis. 3) Severe acute multifocal necrotizing lymphadenitis
with moderate lymphoid necrosis. 4) Vascular thrombosis, liver, spleen, lymph node.
5) Intranuclear amorphous basophilic inclusions, endothelial and
reticuloendothelial cells, liver, spleen, lymph node.

Etiology: Adenovirus.

. 1) Hepatitis, nmecrotizi acute, multifocal, mild to
mﬁﬁ,uimn:ﬁerm; ha?::philié intranu:lz';; inclusion bodies, liver, Hereford,
bovine. 2) Splenitis and lymphadenitis, necrotizing, acute, diffuse, mild, with
multifocal basophilic intranuclear inclusion bodies, spleen and lymph node. 3)
Depletion, lymphoid, diffuse, moderate, spleen and lymph nodej etiology--compatible
with adenovirus.

Conference Note. Intranuclear inclusion bodies are seen primarily in cells of
the Tetlculoendothelial system; in the liver, however, inclusions are occasionally
present in hepatocytes. The vascular thromboses noted by the contributor are not
present in any sections examirmed by participants.

Bovine adenovirus (BAY) has been incriminated as an etiologic agent in calves
with respiratory and enteric infections and in cattle with hemorrhagic
gastroenteritis {("enzootic diarrheal disease™). The virus is isplated from
clinically normal cattle, and overt disease due to BAV is thought to be uncommon.
Ten serotypes have been isolated to date, and of those, two (types 3 and 5) are
more pathogenic than the others. BAV is also thought to be the cause of "weak calf
syndrome” of neonatal calves, which is characterized by subcutaneous and synovial
lesions of the legs and by gastrointestinal disease. Cutlip and McClurkin (1975)
found herd morbidity in areas of the northwestern U.S. to range from &-15% with
mortality ranging from 80-80% in untreated calves. Other authors think that BAY
infection is aided by inadeguate colostrum intake or by concurrent infection with
IBR and BVD {Thompson, Thomson, Henry, 1%8l). This is especially likely since
immunologic incompetence is thought to be a factor in eguine and human adenoviral
diseases (Bulmer, Tsai, Little, 1975). ,

The lesions in calves are attributed, by most authors, to BAY infection of
endothelial cells with resultant vasculitis, thrombosis, and subseguent ischemic
necrosis of dependent tissues. These lesions differ from those in foals and pigs

in which adenovirus inclusions are usually seen only in epithelial cells, and
results in a less severe disease.

There has been considerable interest in bovine adenovirus type 3 (BAV 3) as a

result of its oncogenic capability and due to the 25% homology between the DMA of
BAV 3 and human adenoviros type 5.



Contributor. Department of Veterinary Pathobiology, University of Illinols,
1101 W. Peabody Drive, Urbana, Illinois £1801.
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Results
AFIF Wednesday Slide Conference - Mo. 14
9 January 19&;&!’ ¢

Conference Moderator: Jerrold M. Ward, OVM, Phl
- Diplomate ACVP
Labaratory of Comparative Carcinogenesis
Mational Cancer Institute
FCAC, Bldg 538
Frederick, M 21701

Case I - 11-01507-2 and 3 (AFIF 1945148).
HIEEg Tn Tl-month-old female rnu/rnu N:NIH rat was injected at 2 months of
age wi trososmethylurea. It developed wasting disease at 10-11 months of age.

Gross Pathology. Lungs - did not collapse, diffusely discolored and
conso .

Contributor’s Diagnosis & Comment. Interstitial pneumonia, Prneumocystis
carinil.

s rat was one of three injected with MMU and which developed pneumonia due
to P. carinii. Mo other nude rats in the colony developed this pneumonia although
they had papovaviral pneumonia or hacterial bronchopneumonia. The 3 rats had the
same atypical lesions for P. carinii, i.e. few areas of foamy material within
alveoli, the classical lesIon associated with this organism. with GMS staining,
many organisms can be seen, freguently individually within alveoli.

AFIP Diagnoses. 1) Pneumonia, interstitial, granulomatous, multifocal, with
intra-alveolar parasitic forms, lung, tru/rnu N:iNIH rat, rodent. 2) Lymphadenitis,
granulomatous, subacute, diffuse, moderate, with numergus eosinophils, lymph node.

Conference Note. The discussion centered on the lung lesions which were
cons participants to be atypical of pneumocystosis. The honey -combed
foamy material which typically fills alveoli in P stis infection is only seen
rarely in these sections. The number of organisms Ea gm Tess than seen in
typical cases of pneumocystosis. Some participants speculated that the
pneumocystosis was being resolved by host defense mechanisms, and that the
interstitial inflammation may have been due to other causes, possibly a virus.

The differential diagnosis included histoplasmosis, toxoplasmosis, candidiasis,
mycoplasmosis and Sendai virus infection. Most animals which develop clinical
preumocystosis are immune suppressed; in this case, the rats were given an
immunosuppressive drug (nitrosomethylurea) 9 months prior to their sacrifice. The

relation of the drug to the lesions present in this case can therefore not be
determined.



Bronchial associated lymphoid tissue (BALT) is normally found in rats, even
nude rats such as the N:NIH strain. BALT is not prominent in normal mice. The
moderator considered the amount of BALT in these sections to be less tham normal
indicating some lymphoid depletion. Beaver and Jung (1584) describe intra- and
extracellular phases of the life cycle of Pneumocystis based on ultrastructural
studies of the lungs of young rats.

Contributor. Laboratory of Comparative Carcinogenesis, Frederick Cancer
Research Center, MIH, Frederick, Maryland, 21701.
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%aur. F. E. %g. R. C. and Cupp, E. W.: Clinical Parasitology. ¥%th Ed.,

L

Lea & Febiger, 1984, 157-170.

Chandler, F. W., Frenkel, J. K. and Campbell, W. D.: Preumocystis preumonia.
Am, J. Path. 95: 571-574, 1979.

Frenkel, J. K., Good, J. T. and Shultz, J. A.: Latent F%ﬂ:is infection
of rats, relapse, and chemotherapy. Lab. Invest. 15: 1333- ’ .

Henshaw, M. G., Carson, J. L., Collier, A. M.: Ultrastructural observations of
P stis carinii attachment to rat lung. J. Infect, Dis. 151: 181-186, 1985,

%1. T, K.: Parasitic Diseases in the Laboratory Rat. W“ol. I, (H.J. Baker,
J.R. Lindsey, S.H. Weisbroth, Eds.), Academic Press, New York, 1579, 315-317.

Seed, T. M. and Afkawa, M.: Pneumocystis. In Parasitic Protozoa. Yol. IV, J.
P. Kreier (Ed.), Academic Press, 1977, 5%:35?.

Case II - S83-1111 (AFIP 1947955).

. 5 J-year-old spayed female springer spaniel was presented to a
local an hospital with a complaint of amorexia and depression of about a
month's duration. Physical examination revealed hepatosplenomegaly and icterus,

and @ mass in the right inguinal mammary gland. The owner elected euthanasia and
the animal was necropsied at the clinic.

m%m A 1x2 em ulcerated skin lesion was noted on the left carpus.
It & c exudate when sgueered. The right inguinal mammary gland
contaimed a § em white mass. Mucous membranes, fat and viscera were stained
yellow. The liver was enlarged, bulge on section and stipled with 1-2 mm
gray-white foci. The spleen was swollen and dark. The left renal cortex contained
a8 4 cm yellow caseopurulent mass. Large numbers of heartworms were found in the
right atrium and ventricle, pulmonary arteries and vena cava. The left
diaphragmatic lung lobe had a 2 cm nodule in the parenchyma. It had brown-white
caseous appearance on section.

Laboratory Results.
E_rHEﬁng mm= Neutrophils

81x
Bands 15%
Lymphocy tes 1x
Monocytes ple iy
Platelets 25x10°

Bilirunin 1.9 mg/dl



Contributor's Diagnosis & Comment.

B Liver — 1] Severe multifocal acute-subacute necrotizing hepatitis.
2) Mild subacute multifocal nonsuppurative pericholangitis.
3) Intrahepatic bile stasis.
&) Minimal multifocal extramedullary hematopoiesis.

Diagnosis: Tyzzer's disease. Etiology: Bacillus piliformis.

Disseminated throughout the section of liver are abundant, frequently
coalescing foci of necrosis surrounded by intense irflammatory infiltrates
consisting primarily of neutrophils, Occasional hepatocytes at the margins of some
necrotic areas contain faint criss-crossing patterns. Kupffer cells are freguently
distended with yellow-green granular pigment {(bile?). Bile canaliculi are
frequently plugged with bile, Scattered portal areas contain moderately abundant
plasma cells. An occasional sinusoid contains erythroid, granulocytic and
megakaryocytic precursors.

The renal lesion histologically was a necrotizing granulomatous reaction
associated with a fungus having slender dichotomously branching, septate hyphae
compatible in morphology with Ageg%mm. Alsoc present in the kidney were
multiple granulomas containing nematode vae, The mammary mass was a mixed

tumor. The pulmonary lesion represented a previous verminous embalism of
Dirofilaria immitis. The animal was apparently infected by ingesting rodent fecal
a eed.

Special stains confirmed the presence of intracellular, criss-crossing
rod-shaped bacteria compatible in morphology with Bacillus piliformis. Tyzzer's
disease usually affects young and weakened, immunocompromised animals. Freguently
an enteritis is also present; unfortunately, the GI tract was not examined Dy the
submitting practitioner. The source of the mycotic nephritis was not determined.

AFIP Diagnosis. Hepatitis, necrotizing, subacute, multifocal, moderate, with
elonga ntrace ar bacilli, liver, springer spaniel, canire,
etiology--compatible with Bacillus piliformis.

Conference Note. In some sections there are varying amounts of hemorrhage
within necrotic focl, The granulomatous response associated with most necrotic
areas is unusual, and was considered by participants to indicate a more chronic
diseass course than is usually seen. In the foal, for instance, acute necrosis
with minimal inflammation is typical.

Tyzzer's disease has only been reported several times in the dog and is thought
to be acquired by contacting or ingesting rodent feces containing bacterial
spores. Following infection, local proliferation of organisms is thought to take
place in intestinal epithelial cells with subsequent spread to the liver following
stressful conditions. Colonization of the hepatic parenchyma results in multifocal
hepatic necrosis presumably as the result of an unidentifled toxin. In rodents and
lagomorphs, spread to the heart is also seen and thought to occur via the
lymphatics. -

Contributor. College of Veterinary Medicine, Mississippl State University,
MissIsissippl State, Mississippi 39762.
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Case II1 - 12-07539 or 12-07537 (AFIP 1945185).

Historv. T155Ue from lo-month-old female BALB/c nu/+ mouse. The dam of this
mouse received ethylnitrosourea intraperitoneally on day 16 of gestation. The
mouse was sacrificed at 16 months old.

Gross Pathology. Multiple nodules were found throughout the lungs.

Contributor's Dia%is & Comment. 1) Papillary adenocarcinomas of the lung
{of alveplar type cell origing. 2J Solid adenomas of the lung (of alvealar type
II cell origin). 3) Hyperplasia of alveclar macrophages.

The papillary adenocarcinomas have been described as derived from Clara cells
(Kauffman, 1979). Our investigation of the immunocytochemistry of these and other
pulmonary tumors of the mouse has revealed that these tumors contained the
apoprotein of surfactant but no Clara cell antigens. These findings suggest that
these tumors are derived from alveolar type II cells.

AFIP Diagnosis. Adenocarcinoma, papillary and solid, lung, BALB/c, mouse,
rodent.

Conference Mote. Participants noted several morphologic patterns within this
pulmonary asm. In some areas, the tumor appears solid, and at higher
magnification neoplastic cells can be seen to line alveolar septa and eventually
fill the alveolus, Such a pattern is described for alveolar tumors of type II
pneumonocytes described by Kauffman (1979). In other areas, the tumor consists of
papillary or tubular arrays and corresponds with the Clara cell neoplasm described
by Kauffman. Aside from morphologic differences seen at the light microscopic
level, these two types of neoplasms were further differentiated by Kauffman based
upon ultrastructural morphology.

In a study (Ward et al., 1985) by the moderator, who contributed this case, all
areas of this neoplasm are negative for Clara cell antigen and positive for
surfactant apoprotein, suggesting even papillary necplasms are derived from type II
preumonocytes. However, as pointed out by the moderator, cells from papillary
neoplasms may be Clara cells which have not yet produced Clara cell antigen. The
importance in differentiating solid from papillary tumors resides in their
biclogical behaviors: solid tumors grow very slowly and are considered benign,
while papillary tumors grow and invade very rapidly and are considered malignant.

Bath the solid and papillary neoplasms of mice bear some morphologic similarities
to bronchicloalvenlar carcinomas of man.



The supra-numerous alveclar macrophages in alveoll surrounding the tumors are
typically seen in mice with multiple lung tumors.

Contributor. Laboratory of Comparative Carcinogenesis, Frederick Cancer
Research Lenter, MIM, Frederick, Maryland, Z1701.

ted rea :
%% o I!% Tith, C. H. and Wang, P. M.: A morphologic classification of

ﬁ;eﬂlar-érmmlar nemplasms in BALB/¢ female mice. Lab. Anim, Sci. 32: 638-647,
2,

Kauffman, S. L.: Histogenesis of the papillary Clara cell adenoma. Am. J.
Path. 103: 174-180, 1981.

Kauffman, S. L., Alexander, L. and Sass, L.: Histologic and ultrastructural
features of the Clara cell agenoma of the mouse lung. Lab. Invest 40: 708=-716,
1977,

Ward, J. M., Singh, G., Katyal, 5. L. et al.: Immunocytochemical localization
of the surfactant apoprotein and Clara cell antigen in chemically induced and
naturally occurring pulmonary neoplasms of mice. {In press Am. J. Path, 118: 1%85).

Case IV - r-82-834 (AFIP 194784Z).
Alstory. Tlssue from a &-month-old Sprague-Dawley male rat that was one of 600

rats a 2-ymar carcinogenicity study; clinical signs prior to sacrifice
imeluded posterior paralysis, brown discolored urine and slight body welght loss.

Contributor's D is & Comment. Stem cell leukemia characterized by marked
prolIferation of lﬁ: cells In bone marrow {lumbar vertebrae) with encroachment
of spinal cord.

Etiology of stem cell leukemia is not known; however, possibility that a virus
{mouse leukemia virus) may be involved.

Three cases of stem cell leukemia were found, one in each control, mid and high
dose groups of a carcinogenicity study, consisting of 600 rats. The age of each
rat was approximately & months, with typical elinical signs of posterior paralysis
and primary involvement of bone marrow, liver and splesn in mach case.

IFIP Diagnosis. Stem cell neoplasia, vertebral body and liver, Sprague-Dawley
rat, rodent.

Conference Note, Neoplastic cells in both the vertebral body and liver have
scant amounts of cytoplasm, and pleomorphic nuclei which are indented and
deformed. Muclei often have large nucleoli and special stains fail to demonstrate
cytoplasmic granules. In the experience of the moderator, these findings are
suggestive of stem cells, in contrast to the round nuclei of blast cells and
myeloid cells. The moderator further stated that even the slightest amount of
tissue autolysis will cause distortion of round nuclei, and that blood smears are
the only proper means of determining cellular morphology.

The diagnosis of stem cell leukemia inm young sprague-Dawley rats is based upon
the lack of peroxidase in neoplastic cells. 3pontaneous leukemias in rats less
than 1 year old are regarded as rare; the occurrence of stem cell leukemia in young




rats (mean age 180 days) is reminiscent of childhood leukemias. Cellular
jnfiltration of the liver, spleen and bone marrow is an outstanding feature of stem
cell leukemias. The bone marrow is most extensively invalved, and a high
percentage of rats show evidence of CNS Involvement, as 15 seen in this case.

Contributor. Sterling-winthrop Research Institute, Rensselaer, New York 12144,

sted read .
ar, C. B., Estes, P. C. and Tennant, R. W.: Spontaneous stem cell
leukemia in young Sprague-Dawley rats. Lab. Invest. 26: 419-428, 1972,
Swaen, G.J.V. and Van Hesrde, P.: Tumours of the haematopoietic system. In
Patho of Tumours in Laboratory Animals. Vel. 1 - Tumours of the Rat, V.5.”
Turusov (Ed.-in=chief), Internatiodal Agency for Research on Cancer, 1973, p. 188.

DAVID L. FRITZ, V.M.D.

Captain, VC, USA
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Results
AFIP Wednesday Slide Conference - Mao. 15
16 January 1985

Conference Moderator: Miriam R. Anver, D.V.M.
Diplomate ACVF
Clement Associates, Inc.
1515 wWilson Blvd.
Arlington, YA 22209

Case I - B4-242 (AFIP 1945160).

sforv. Tlssue from a L2-year-old male boxer dog with a history of upper
respiratory obstruction by a "bladcer” attached to the caudal/lateral aspect of the
tongue and adjacent buccal mucosa. It contaired gelatinous straw-colored and white
material.

Gross Pathology. A circular flange of soft tissue (25mm x Smm diameter) was
found. One side was smooth and grey; the other was rough and dark. The cut
surfaces were firm and fibrous.

Contributor's Diagnosis & Comment. The histological appearance of this cyst
wall 1s of chronic ﬂn&'!m Eo extravasated salivary secretion. The site described
is one of the less common ones for salivary mucocele (C.E. Harvey et al., 1983;
Hulland and Archibald, 1984; Harvey, 198l).

A section of hyperemic fibrovascular connective tissue is seen. One surface is
partly covered by unremarkable stratified squamous epithelium. Beneath this are
salivary (mucus) acini, ducts and a few lymphocytes. The other flat surface is
formed by an irregular accumulation of hyaline sosinophilic material that rests om
a thick layer of inflamed granulation tissue in which there is plentiful
hemasiderin. In places the surface Dears some stratified epithelium. The hyaline
surface material reacts weakly for mucus with mucicarmine and PAS stains.

OFIP Diagnosis. Cyst (mucocele), with surrounding chronic inflammation and
granulation Es&m, pharynx (per contributor), boxer, canine.

Conference Note. The discussion centered on the identity of the pink hyalin
material along the luminal surface of the cyst. Some participants thought it to be
degenerated skeletal muscle; however, the consensus was that it represented a
mixture of necrotic debris, mucin, and possibly fibrin. A Tew participants
commented that the amount of granulation tissue present in this case is
considerably less than is usually seen in association with mucoceles. This was
considered an indication that the lesion was relatively new {saveral days to 1 week
old). In many sections, remmants of the ruptured salivary duct epithelium are
present.

A differential diagnosis of ranula, and of branchial and thyroglossal duct cyst
was discussed. These are lined by an epithelium, ciliated in the case of the
branchial cyst, while the mucocele only has remnants of epithelium. A ranula lies
along the course of the sublingual and submandibular ducts in the floor of the
mouth, and is more common than the subpharyngeal mucocele. Either, however, can be
a problem clinically and must often be dissected out surgically to effect a cure.

A familial predisposition in boxer dogs has been suggested due to a high prevalence
among siblings in some litters.



Contributor. Department of Veterinary Pathology, University of Liverpool, P.0O.
Box 147, Liverpool L&% 38X, England.

reading.
?Eu. g rien, J. A., Rossman, L. E. et al.: Textbook of Yeterinary
Internal Medicine, Ettimger, S. J. (Ed.), Vol. II, 2nd Ed., W. 8. Saunders, 1983,
- lﬁ:i:ray, H. J.: Pnaryngeal mucoceles in dogs. J. Am. Vet. Med. Assoc. 178:
1282-1283, 1961,
Wulland, T. J. and Archibala, J.: Sallvary mucoceles in dogs. Can. Vet. J. 5:
109-117, 1964,

Case II - 83-199 (AFIP 1900660).

5 . aTyngeal mucosal tumor from an 8-1/2 year old male dog was excised
and s ed for histopathologic diagnosis. The dog was exhibiting dysphagia and
stridor of increasing severity over a 2-month peried.

Contributor's Diagnosis & Comment. Canine laryngeal oncocytoma.

This 1s a rare prﬂar'_.- meoplasm of the canine larynx consisting of a uniform
population of cells with eosinophilic cytoplasm and large round nuclel containing
eosinophilic or clear inclusions. Ultrastructurally the cells contain numerous
mitochondria. The inclusions consist of cytoplasmic invaginations (eosinophilic
inclusions) and glycogen accumulation (clear inclusions).

AFIP Diagnosis. Oncocytoma, larynx (per contributer), breed unspecified,
canine.

Conference Mote, The discussion centered on the differential diagnosis which
inclUded oncocytoma, granular cell tumor (granular cell myoblastoma),
rhabdomyosarcoma, solid carcinoma, and chemodectoma. Populations of cells within
this meoplasm have intensely-eosinophilic, granular cytoplasm. Special stains
reveal many of the cytoplasmic granules to be PAS-positive and diastase resistant,
as are many of the clear intranuclear inclusions noted to by the contributor.
Phosphotungstic acid hematoxylin (PTAH) staining demonstrates the cytoplasm of all
tumor cells to be Filled with fine PTAH-positive granules. These were thought by
participants to correspond to the numerous mitochrondria noted in the contributor's
ultrastructural examination of tumor cells. The Department of Otolaryngic
Pathology concurred with the diagnosis of oncocytoma based upon the histologic
appearance of the tumor (H&E and special stains) and the contributor's
ultrastructural findings. Participants were in agreement, however, that a
definitive diagnosis cannot be made based upon H&E sections alone.

Canine laryngeal oncocytomas were first described by Pass, Huxtable, Cooper et
al. in 1980, and have been reported several times more recently. Oncocytes are
poorly-understood epithelial cells scattered through major endocrine and exocrine
glands and within seromucinous glands of the upper airways and digestive tracts of
man, Similar cells are known by the names of "oxyphil® cells (parathyroid) and
"Huerthle" cells (thyroid). In old dogs oncocytic cells are commonly found in the
ductal epithelium of salivary glands. Oncocytes were originally thought to be
degenerative but have since been shown to have high mitochondrial enzyme activity



and a high rate of mitochondrial division. Lundgren, Olofsson, and Hellguist
(1982} suggest that an increase In mitochondria as a compensatory hyperplasia is
perhaps initiated by an age-related exhaustion of ome or more mitochondrial enzyme
systems. This process would ultimately lead the normal cell to oncocytic
metaplasia.

Contributor. The Procter & Gamble Company, P.0. Box 39175, Cincimmatti, Ohio
45247,
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larynx. Acta Otolaryngol. $4: 335-34a4, 1982,

Pass, D. A., Huxtable, C. R,, [:nuper, B. J. 8t al.: Canirme latyngeal
oncocytomas. Vet . Path, 1?: &72-677, 1980,

Thackray, A. C. and Lucas, R. B.: Tumors of the Major Salivary Glands. 2nd
Series, Fascicle 10, Atlas of Tumor F'athulumr, AFIF, 1974, pp 56=59.

Wheeldon, E. Er,, Suter, P. F., Jerkins, T. Hemlaaia of the larynx in the
dog. J. Am. Vet. Med. Assoc. 180: 5&2—5&?, lﬁ'-EI-E.

Case III - RBO-120 (AFIP 1902454,

story. Ihis lZ-month-old crossbred sow had received artificial insemination
several times, but did not conceive. She showed signs of lameness and endometritis
about 20 days prior to necropsy.

Gross Pathology. The right uterine horn appeared firm and distended., A great
amoun puru material filled the lumen. However, the left uterine horn and
the ovaries were grossly normal.

Laborat Results. A culture of the uterine discharge was made. A great
number of Staphylococcus colonies were isolated from the uterine discharge.

Contributor's Diagnosis & Comment. Endometritis in the gilt is not common,
except that Lnfection Es introduced by careless use of an instrument, or it may
occur at the time of breeding. Einarsson (1980) reported that E. coli,

E%Mi and Streptococci are often isolated from endometritis and vaginal
Bactaria which can cause endometritis are as follows: Streptococei,

S5t lococci, E. coli, Corynebacterium s, Pasteurella multocida,
RIEJEH::, Pseudomona r:aaa, Salmonella spp. a% MyCop lasma.

Histologically, the uterus was filled with large amounts of suppurative
exudate, and 1ts mucosa was severely necrotic.

AFIP Diﬁsis. Endometritisz, necropurulent, acute, with myriads of
intr , uterus, crossbred, porcine, stioclogy-—Staphylococtus sp.




Mote, Participants noted one la area and numerous smaller areas
af %wnﬂ%atima innm::s.l: eoctions examinred. Additionally, an abscess
deep in the endometrium was thought by most to involve a uterine gland. Most
uterine glands are atrophic, areas of the stroma are I'I':.I'ali.l'liIEd‘il'_‘Hﬂ contain )
variably-sized collections of fibrin. The rumerocus cells containing eosinophilic
cytoplasmic granules were thought by most participants to be eosinophils which are
commonly seen im many inflammatory conditions of swine; some participants, however,
speculated that some may be endometrial granulocytes (which elaborate relaxin)
commonly seen in rodents and primates. Similar cells are scattered throughout the
ovarian stroma. Additionally, the Department of Gynecologic and Breast Pathology
noted mild, acute oophoritis in the sections they examined.

The differential diagnosis included infection by Staphlococci, E. coll and
Brucella, Special stains demonstrate only gram-positIve cocel In the Tumen of the
uterus. As was noted by the contributor, Staphlococcus spp are thought to be a
common cause of iatrogenic infections in anﬁgla. Septicemias involving S. aureus
are conmmonly seen in laboratory primates following venapuncture, and the placement
of intravascular catheters.

Contributor. Department of Veterinary Medicine, Animal Industry research
InstItute, 15¢, Chunan, Miacli, Taiwan 350, Republic of China.
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Case IV - B4DBAZ-1 (AFIP 1943452). (2 kodachrome slides).

. 5 : ms:u.u rom a 1-1/Z year old female stumptall monkey (Macaca
arcto. i ace, trunk, amms, and legs developed multiple white raised
plagues which were not pruritic.

Gross Pathology. See kodachrome slide 1.
Laboratory Results. See kodachrome slide 2 (skin scraping).

Contributor's Dia is & Coment. Cutaneous acariasis = Pso tic spp.
& young an s In the group were collected. Multiple n scrapings

rerouted numercus Pmmﬁtic mites, occasional Demodex mite, and a third mite
which has not yet fied.




AFIP Diagnosis. Hyperkeratosis and acanthosis, segmental, moderate, with
intracorneal acarid parasites, stumptail macague, primate.

Conference Note. As a differential diagnosis for the most numerous parasites
pressnt 1n the histological sections, participants considered lice and mites. Most
thought these parasites are too small to be lice. The parasite in the skin
scraping (kodachrome slide 2) has 4 pairs of legs and is compatible with a mite;
lice have only 3 pairs. This organism has a round body differentiating it from
Demodex, the body of which is elongate. 5&::#!:&5. and several other skin mites,
Rave tarsal suckers and the first two pair of legs are located close to the
capitulum while the second two pair are further caudad. The mite in this case does
not have tarsal suckers. The morphologic characteristics of this mite are
compatible with Psorergates. Participants thought that the dermatitis present in
most cases of SaTcoptes would be more severe. 1n some sections, a larger elongated
mite is present In a hair follicle. Although it could not be identified based upon
its morphology in the sections examined, most felt it was compatible with Demodex,
as noted by the contributor.

A very mild, sometimes minimal {as in this case) inflammatory response is
typical of Psorergates infection. Mites live in the stratum cormeum, where it is
believed they encyst by excavatation of keratin with saw-like teeth and feed by
piercing cells with styliform chelicerae.

Contributor. Department of Comparative Medicine, Hershey Medical Center,
Pennsylvania state University, Hershey, Pennsylvania 17033,
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Psorergatidae), a cystogenous mite from the southern flying sguirrel (Glaucomys V.
vuInnsi, with histopathologic notes on a mite induced dermal cyst. J. Farasitol.
TS 369-374, 1973,

Baskin, G. B., Eberhard, M. L., Watson et al.: DOiagnostic exercize. LaD.
Anim. Sci. 34: 802-803, 19B4.
Lee, K. J., Lang, C. M., Hughs, H. C. et al.: Psorergatic mange (Acari:
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atys) monkey, Lab. Anim. Care 16: 276-279, 1965.
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Captain, VC, USA
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Results
BFIP Wednesday Slide Conference - Mo. 16

23 January 1985

Conference Moderator: George A. Parker, D.V.M.
Diplomate, ACYP
Veterinary Pathology Consultant
11101 Streamview Court
Great Falls, VA 22065

Case I - NBa-0210 (AFIP 1944522) (1 kodachrome slide).

History. Tissue fTom a male Sprague-Dawley rat. A majority of the rats in
arrival guarantine began exhibiting photophobia, exophthalmos, and
chromodacryorrhea. The rats had been in guarantine for 9 days when clinical signs
began. Rats sacrificed from the same lot 9 days earlier for gquality control
monitoring were clinically, grossly, and histologically normal,

Gross Patho . Ihere was unilateral, focally-extensive, reddish-gray
discoloration and e affecting one-half to two-thirds of the harcerian glands.

Laboratory Results. Affected animals had positive titers for
silluﬁcrrna%!:tlﬁ virus (SDAV), while serum samples from normal guality control
animals taken earlier from the same lot were negative.

Contributor's Diagnosis & Comment. Dacryoadenitis, necrotizing and suppurative
with ductal squamous metaplasia, focally extensive, unilateral, Harderian gland,
Sprague-Dawley rat.

Dacryoadenitis caused by sialodacryoadenitis virus (SDAV) was diagnosed based
on typical clinical signs and gross and histological lesions. Confirmation of SDAV
was made by identification of anti-SDAV antibodies by the ELISA test.

Retrospective ELISA tests on serum from animals sacrificed on arrival for quality
control monitoring were negative for SDAV. We were unable to positively identify
where the affected rats contacted SDAV. MNeither our facility nor the vendor have a
recent history of SCAV outbreaks.

Both the Harderian and extraorbital lacrimal glands from affected animals
exhibited lesions. Examined salivary glands were free of disease.

FIP D gis. Dacryoadenitis, necrotizing, subacute, diffuse, moderate, with
ductal squamous metaplasia, unilateral, Harderian gland, Sprague-Dawley rat,
rodent, etiology--compatible with sialodacryoadenitis wirus (SDAY).

Conference Note. The kodachrome slide in this case illustrates the cervical
swelling, exophthalmos, and chromodacryorrhea (although mild) which are
characteristic of but not pathognomonic for sialodacryocadenitis virus (SDAV)
infection of rodents. Chromodacryorrhea, or red tears, can be caused by any form
of stress. The unilateral distribution of the histologic lesions is, in the
moderator's experience, a common finding in cases of S0AY infection, as is the
history of onset of clinical signs one week to 10 days after arrival to
guarantine. Tha differential diagmosis included cytomegalovirus and papovavirus



(polyoma virus), both of which produce intranuclear inclusions which were not seen
fn this case. Dacryoadenitis of the Harderian gland can also result from orbital
bleeding as a result of venapuncture af the orbital venous plexus for obtaining
blood samples (McGee, Marorpot, 1973). In some slides thers is a subacute
sialoadenitis in a section of salivary gland.

SpAV is @ coronavirus which is antigenically related to mouse hepatitis virus
(M{v), rat coronavirus, and human coronavirus OC38, Serological titers to SDAV are
presently indistinguishable from those to rat coronavirus which causes interstitial
pneumonitis in adult rats.

Contributor. Veterinary Sciences Division, Comparative Pathalogy Branch (VSP),
Sehool of Aerospace Medicime, Brooks AFB, Texas 78233,
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Case II - B3P-2Z7 (AFIP 1948338).

Histngﬁ. TIssue from a lo-year-old female thoroughbred, equine, which
e sturbed egquilibrium with poor coordinationm and was unable to sustain
weight on left front leg.

Gross Pa . Soft tissue edema, fluid exudation and mild hyperemia were
f n ath surrounding the left metacarpal ligaments approximated 5 cm distal
tln' m A large (1lx5x4 cm), off-white nodule was found in the right apical lobe
) ung.

Labnﬂtng Results.

Fecal: 1us, 3+ (moderate).
Bacteriology: no pathogens were isclated.
AGID - EIA: negative.

Contributor's Dia is & Comment. OGranular cell tumor (granular cell

myoblastoma) aplcal lE of lung, thoroughtred, equine.

lma?;in: interesting tumor occurs in a variety of species at many anatomical
S.



AFIP Diagnosis. Granular cell tumor, lung, thoroughbred, equine.

Conference Mote. Participants were in agreement with a diagnosis of granular
cell tumor (formerly granular cell myoblastoma), and all listed oncocytoma as a
differential diagnosis. Two different cell types are noted; the more Pumerous
cells are large polyhedral cells with eosinophilic granular cytoplasm {granular
cells). Cytoplasmic granules stain variably with PAS and are diastase resistant.
The second population is smaller and more spindle-shaped; these cells lie adjacent
to vessels. They were thought to be angulate body cells and were shown to contain
single to multiple PAS-positive, diastase resistant intracytoplasmic globules
which, according to the moderator, correspond to the angulate bodies seen
ultrastructurally.

Evidence supporting the theory that the cell of origin of granular cell tumors
is a precursor of the Schwann cell is: 1) frequent close anatomical relationship
of granular cell tumors to peripheral nerve, 2) presence of substances similar to
gegradation products of myelin in granular cell tumors, 3) presence of high
concentrations of gangliosides and cerebrosides in granular cell tumors, and 4) the
histologic similarity between granular cells and Schwanm cells NEar axons
undergoing Wallerian degeneration (Parker, Novilla, Brown et al., 1979).

It has been suggested that the intracranial granular cell tumors seen in aging
rats may arise from Schwann cells (or a common progenitor cell) of small
perivascular nerves in the leptomeninges and central nervous system (Hollander,
Burek, Boorman et al., 1976). The demonstration of 5100 protein, meurcne specific
enclase, and two peripheral nerve myelin proteins in rat granular cell tumors, is
cited by Sanford, Hoover, and Miller (1984) and provides further evidence for a
neural origin of granular cell tumors.

Contributor. Animal Health Laboratory, Maryland Department of Agriculture,
4901 Calvert Road, College Park, Maryland 20740.
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Case III - D83-533 (AFIP 1948327) (2 kodachrome slides).

History. Tis5ue From an acult Holstein cow wnich was treated for toxic
mstIEl?w'Ehe was down the next day, stargazing, with no use of the left front
leg. She was eating normally. There was no improvement over a S5-day period.

Gross Pathology. Cervical nerves were fimm, 4-5 cm in diameter. Brachial
plexUs was thickened. C8 has an 8 cm diameter firm mass in the axilla. The
cervico-thoracic ganglia are &x6x8 cm diameter, firm and white. Intercostal nerves
are thickened with multiple 2-3 ecm nodules. The vagus is 4 om diameter and
epicardial nerves are prominent. Celiac ganglicon is 15 cm diameter.

Laboratory Results. C5F was normal.

Contributor's Diagnosis & Comment. Multiple schwannomas (bovine neurofibro-
matosis), etiology--unknown.

In this section of brachial plexus, multiple nerves are greatly enlarged due to
replacement by nodules and interlacing bundles of necplastic spindle cells. In
most areas, the cells are densely packed with scanty extracellular material and are
similar to Antoni type A tissue. "Onion bulb-like"™ structures are prominent in
less affected nerve fascicles,

Multiple schwannomas are relatively common benign tumors of cattle. The sites
most frequently involved are the brachial plexus, intercostal nerves, and
sympathetic nervous system, although other sites, including skin, have been
described. The most likely cell of origin is considered to be the Schwann cell,
however, the perineurialtosis (von Recklinghausen's disease) of man.

AFIP Diagnosis. Peripheral nerve sheath neoplasm, multiple, brachial plexus

(per contributor), Holstein, bovine; condition--compatible with bovine
neurof ibromatosis.

Conference Note. Tissue sections contain nerve fascicles which ensheath
variably-sized neoplastic growths. The largest tumor is a solid cellular mass
composad of spindle cells arranged in some interlacing bundles, but otherwise in a
random array. More loosely-arranged mysxomatous areas with plump round neoplastic
cells are seen in some sections. Participants felt the largest tumor is
poorly-differentiated, in contrast to surrounding smaller tumors which are also
solid cellular masses but in which spindle cells form Verocay bodies and storiform
patterns which are suggestive of a well-differentiated tumor of neural origin.
Special stains reveal little collagen, little intercellular ground substance, and
few if any nerve fibers within the tumor masses. Participants were therefore in
agreement with the contributor's diagnosis of multiple schwannomas.

Bovine neurcfibromatosis has been compared to von Recklinghausen's disease in
man. The latter, however, is a genetically-transmitted phakomatosis and involves
NUMETOUS Organ systems, as opposed to only periphersal nerves in the bovine.
Although many similarities do exist between bovine and human neurofibromatosis, the
bicolor damselfish has been recently proposed as a more useful animal model
(Schmale, Hensley, Udey, 1983),



The diffuse involvement of peripheral nerves in bovine neurcfibromatosis has
suggested an infectious etiology. The finding of virus-like particles in
neoplastic cells of bovine nerve sheath tumors has been reported (Canfield,
Doughty, 1980).

Contributor. ODepartment of Pathology, Cormell University, Ithaca, New York
14850.

Sﬁ-ﬁs“ﬂ rea%g.
g et ight microscopic study of bovine peripheral nerve sheath

tumors. Vet. Path, 15: 283-291, 1978.

Canfield, P.: The ultrastructure of bovine peripheral nerve sheath tumors.
Vet. Path. 15: 292-300, 1978.

Canfield, P. J. and Doughty, F. R.: A study of virus-like particles present in
bovime nerve sheath tumours. Austr. Vet. J. 56: 257-261, 1980.

Mitcham, 5. A., Kasari, T. R., Parent, J. M. et al.: Intracranial schwannoma
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Case IV - Bl-1810-6 (AFIP 1913615).

History. Incldental Tindlng upon necropsying a castrated male quarterhorse (18
man suffering from nonregenerative amemia,

Gross Pathology. Multiple 1-3 mm ulcers on the tongue and gums adjacent to
teeth,

Contributor's Diagnosis & Comment. Glossitis, pyogranulomatous, ulcerative
with larval stage of flles of the order Diptera (myiasis). GCasterophilus
intestinalis infection.

migrating larvae had a chitinous exoskeleton with spines, striated somatic
musculature, body cavity, digestive system and trachea. The burrowing parasite in

the tongue is probably Gastg:igpftlus intestinalis which invades the tongue and
gums. G. nasalis invades only gums.

AFIP Diagnosis. Glossitis, ulcerative, subacute, diffuse, moderate, with
submucosal arthropod parasites, tongue, guarterhorss, egquine, eticlogy-—compatible
with Gastrophilus sp.

Conference Note. Most sections examined contain 1-3 larvae within the
submUcosa, although an occasional larva is present in the mucosa. Some
participants felt that the host's inflammatory response was out of proportion to
the number of larvae present and speculated that there was another underlying
disease in progress. The mucosa contains occasional pustules, possibly migration
tracts, and also some plant material.




Although large numbers of mature larvae may be found in the stomach of the
horse, perforating ulcers or other gastric disorders which result from attached
larvae are uncommon. Esophagitis and laryngitis caused by immature migrating
larvae are sometimes seen, and the latter may be one cause of choke in the horse,

The different species of Gastrophilus are most easily identified by examination
of the third stage larvae. G, Intestlnalis is by far the most common in the U.S.,
and G. hemorrhoidalis is thought to be Iimited to the Pacific northwest,

Contributor. Department of Pathology, Collsge of Veterinary Medicine, Kansas
State University, Manhattan, Kansas 66506.
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Shefstad, D. K.: Scanning electron microscopy of Gastrophilus intestinalis
lesions of the equine stomach. J. Am. Vet. Med. Assoc, : =313, 15978,
Soulsby, E.J.L.: Helminths, Arthropods and Protozoa of Domesticated Animals.
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ADDENDUM:

AFIP Wednesday Slide Con. 8 1984-1985
Conference 16, Case II

Contrib. #83P-227

AFIP #1246538

Diagnosis: Granular cell tumor, lung, horse.

EM: The cytoplasm of the centrally-located granular cell 1s
filled with numerous pleomorphic lysosomal granules with an
outer limiting membrane and a variably membranous, granular or
vescicular particulate central substructure. A basal lamina is
not evident (possibly due to poor fixation). The other cell
surrounded by collagen is probably a fibroblast. {X16,218).
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Results
BFIF Wednesday Slide Conference - NOD. 17
30 January 1985

Conference Moderator: Richard J. Montali, DWM
Diplomate, ACVP

Head, Pathology Department
Mational Zoological Park
Washington, OC 20008

Case I - B83-781-14 (AFIP 1949058) (1 kodachrome slide). ) )

story. SSue FIOm an adult | 5.32Kg) female rec-tall boa (Boa constrictor
ort i snake went off feed and developed aremia over the summer and
eventually died.

Gross Pathology. There was polypoid thickening and reddening of the gastric
mucosa was noted.

Contributor's Diagnosis. Stomach, gastritis, nyperplastic/hypertrophic.
Cryptosporidioslis.

AFIP Diagnosis. Gastritis, proliferative, subacute, diffuse, moderate, with
sUpErTiclal mucosal protozoa, stomach, red-tail boa, Boa constricter ertonii,
reptile; stioclogy--compatible with Cryptosporidia sp.

Confarence Note. The normal anatomy of the snake stomach was briefly
discussed. Within the fundic portion of the stomach, fundic glands are composed of
a uniform population single eosimophilic granular cells. These cells elaborate
both HCL and pepsinogen precursors, and therefore, perform the tasks of both
parietal and chief cells of the mammalian stomach. The snake stomach does not have
a squamous portion, In this case, there Is hyperplasia of both mucous neck cells
and the surface epithelium, with a reduction in fundic glands. Special stains show
that the cryptosporidia are involved with mucous neck cells and the
non-differentiated surface epithelium. The organisms are best demonstrated with a
modified acid-fast stain when recovered from fecal flotation or feces with
Sheother!s sugar solution or from smears of affected gastric mucosa as depicted in
the kodachrome slide. The organisms are not acig-fast positive in tissue sections
with conventional acid-fast stains.

Ftece*t studies indicate that two types of cryptosporidia oocysts are formed: a
thick-walled oocyst which is passed out in the feces of the host, and a thin=walled
cyst. latter is thought to sporulate endogenously and reinfect the host. It
is easy to see how a few infecting organisms can lead to overwhelming infections
especially in the immunosuppressed host. The occurrence of cryptosporidiosis as &
chronic usually fatal disease in the snake, characterized by post-prandial
vomiting|but lack of diarrhea, suggests to Dr. Montali that the affected snakes may
be uppressed, The isolation of a retrovirus from boas with
crypto idiosis and other secondary infections, would add further support that
immunosuppressive viruses may underlie many of these opportunistic infections.

Cryptosporidia develop within the unit membrane of the host which forms a
parasitophorous vacuole; but since a limiting plate divides the cyst from the cell,
the parasite is not truly intracellular. FRecent transmission studies support only



one species of Cryptosporidia in mammals; however, it is likely that the Firms- in
ophidians and avians are probably more species-specific. There 1s currently no
gvidence of a cycle between rodents and Snakes.

Contributor. Pathology Department, National Zoological Park, Washington, OC
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Navin, T. R. and Juranek, D. D.: Cryptosporidiosis: Clinical, epidemiologic,
and paragitologic review. Rev, Infect. Dis. 6(3): 313.327, 1984,

Pearson, G. R., and Logan, E. F.: Scanning and tran?mssinn electron
microscopic observations on the host-parasite relationship in intestinal
eryptosporidiosis of neonatal calves, FRes. Vet. Sci. 34! 149-15&, 1983.

Tzipori, S.: Cryptosporidiosis in animals and humans. Microblol. Rev. 47(1):
Bu-36, 1983. :

Tzipori, 5., Angus, K. W., Campbell, I. et al.: Cryptosporidium: Evidence for
a single-species gerus. Infect, & Immun. 30(3): BM—EEE. IEEU-

Case II - 83-779-12 (AFIP l?ﬂPﬂEEE} (1 ki:daﬂ'\lrmg siiilell. S i )
— Fistory. Tissue from a 2-1/2 year old male Bactrian came us bactrianus).
The_:ﬁi'l%d a granular wound in the inguinal region and a persistent leukocytosis
for about 4 months., There was no response to antibiotic or supportive treatment
and the animal was euthanatized.

Gross Pathology. Grossly, white, firm nodules were disseminated throughout
internal lymph and parenchymal organs.

Laboratory Results. Mycobacterium bovis was cultured from lung, thoracic lymph
nodes, liver and mesenteric lymph nodes at NVSL and verified by guinea pig
imoculation.

Contributor's Diagnosis & Comment. Lung, pneumonia; necrogranulomatous. Lung,
tubarculosis, Mycobacterium Dovis.

AFB were never observed in multiple smears of affected organs in multiple
histologic sections of various affected organs stained with Ziehl-Neelsen,
Flte-Faraco and Auramine-oc-Rodamine.

AFIP Diagnosis. Pyogranulomas, multifocal and coalescing, severs, lung,
Bactrian camel, Camelus bactrianus, Camelidae.

Conference Note. Participants noted similarities between the pyogranulomas
seen In this case and those typical of caseous lymphadenitis of sheep, including
the prominent lamination of the central basgphilic, casecus debris. Although these
areas of caseous necrosis are surrounced by macrophages, lymphocytes, granulocytes
and fibrous connective tissue, only rarely are giant cells seen. These lesions are
identical to those described by Elmossalami, Siam, and E1 Surgany (1971) in their
study of M. bovis-induced lesions seen in camels at slaughter.



i i £

The severity of lesions in the host 1s a reflection of the adaptability of tha
mycobacterial 53;&1:5,35 to that host. Usually, the greater the mnn‘arsensltuiéy 1€;E
the host to the organism, the more severe the reaction and necrosis will be to :
presence of even a few organisms (e.g. Koch's reaction). Camels, like guinea Dtﬁsl
are extremely sensitive to mycobacteria in contrast to pirds in which early in g =
disease, the lesions cften consist of numerous macrophages containing myriads o
acid-fast bacilli with minimal resction. The hypersensitivity of camels to
mycobacteria is also reflected im tuberculin testing; many false positive reactions
are seen, probably as a result of exposure of these ar‘-i‘.rr:als to atypical
mycobacteria such as M. avium scrofulaceum and kansasil.

The moderator used this case to emphasize the importance of freezing tissue at
necropsy. A diagnosis was ultimately based upon culturing M. bovis from lung and
lymph nodes, whersas in all of the special stained sections examined only one
egquivocal mycobacterium was seen.

Interestingly, camels also appear to D@ Very sensitive to lg.nniazln:l, an
antitubercular drug commonly used for treatment or prophylaxis in humans and other
mammals. Isoniazid appears to affect the bone marrow in camels causing severe
granulocyto- and thrombocytopenia.

The moderator noted that the tissue in this case could be identified as
originating from a camelid due to the eliptical shape of the red blood cells.

Contributor. Pathology Department, Mational Zoological Park, Washington, D.C.
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Case 1II - U. of 5. Yet., Path. NBa-3445 ([1247458),

HIstory. 1hls U-day-old male Pekin duck (Anas platyrhynchos) was inoculated IM
at 1 day post-hatching with 0.5 ml 1:10 suspension In phosphate buffered saline
plus antibiotics of liver tissue from wild adult female mallard found dead. At &
days post-inoculation the bird was severely depressed, eyes pasted shut, head tilt,
Freqguent "chewing®.




Gross Pathology. The bird was moderately dehydrated. Liver was pale with
numerous U. =m Femorrhages on the surface anc im the parenchyma. Spleen was

4 mm dismeter and very dark. Intestine was empty of ingesta, with giffuse
hemorrhage in mucosa of cloaca and necrosis about the opening to bursa of
Fabricius. Thymic lobules were sxtremely small (ca. 3mm); (bursa § x 3 mm}.

Contributor's Diagnosis & Comment. Focal hepatic necrosis with prominent
intranuclear inclusion Dodies.
Lesions in the original wild duck were highly suggestive of duck plague { duck

viral enteritis): focal hepatic necrosis, superficial mucosal necrosls and
esophagus and cloaca, hemorrhagic-necrotic lesions over intestinal lymphold bands.
A virus has been isolated, but not yet confirmed as shat of duck plague (Amatid
herpes virus).

AFIP Diagnosis. MNecrosis, multifocal, mild to moderate, with basophilic
intranuclear qﬁlﬁsinn bodies, Pekin duck, avian.

Conference Note. Three basic changes are present inm these sections, and
include focal necrosis, hepatocellular vacuolar change, and papillary bile duct
hyperplasia. Clear cytoplasmic vacuoles are noted in mast hepatocytes and probably
represent lipid normally seen in hirds less than 1 week of age which are still
absorbing yolk. Hepatocellular vacuolar change, however, is severe in asscclatlion
with the necrotic foci.

Thers was discussion as to whether changes present in bile ducts are
artifactual, or a result of the virus. Participants noted inclusion bodies in
several of the biliary epithelial cells, and therefore thought the piling up of
cells and papilliferous fronds noted in some of the larger radicals are indicative
of viral-associated hyperplastic change, Ooctor Montall pointed out that the
biliary epithelium of ducklings is very sensitive to insult, and that aflatoxin
e.g., can produce hyperplasia withim 24 hours.

Duck viral enteritis (OVE or cuck plague) is caused Dy a herpes virus which
affects only Anseriformes {(ducks, geese and gwans). Grossly, in a peracute
infection, hemorrhage from all orifices may be sasn, anc prolapse of the penls is
common. Disseminated necrosis and hemorrhage may De present in all parenchymatous
organs. In the more fully developed disease, raised green plagues (enanthematous
lesions) and lymphoid necrosis in the digestive tract are also typical.

Participants discussed other herpetic diseases of Dirds.

Contributor. Department of Veterinary Fathology, Western College of Veterinary
Medicine, University of Saskatchewan, Saskatcon S7N OW).
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Case IV - 83-102-1 (AFIP 1910131},

Is . siuf: Tom @ mature, male, red bird of paradise. This bird was the
father of the only successful breeding in captivity. His daughter, now 2 years
old, is also under treatment for the same eondition. Clinically, the bird showed
poor condition and hepatomegaly. He was treated and although he responded at
first, he revaerted and died. Grossly, the anly lesion noted was an enlarged deep
brown liver.

Gross Pathology. The only lesion noted was an enlarged deep brown liver.

Contributor's Diagnoses & Comment. 1) Hemosiderosis, chronic, severe, etlology
unknowm. 2] Hepatltis, chronic, dirtuse, secondary to #l.

Iron containing pigmentation of livers is a common finding in many families of
birds. Often the pigmentation is accompanied with liver disease, This disease
appears to be particularly common in birds of paradise. Griner (1983) reports 32
of 40 birds of paradise had brown pigment, presumed to be lipofusein, in the
liver. Assink and Frarkenhuis sent a comprehensive report on hemosiderosis of the
liver in birds of paradise to all zoos housing these species. They point out that
most commercial diets have iron contents too high for these species. The Houston
Zoo had eliminated all foods with excessively high iron prier to this bird's
death. All birds of paradise receiving necropsies have shawn this lesion. Most
have besn associated with severe liver disease. Analysis of available diet
constituents has shown reaching low dietary levels of irom recommended by
Frankenhuis impossible,

This bird had been treated with iron chelating agents for over a year. At
first the response was dramatic but eventually he died. His daughter, the only
bird of paradise born in captivity, is now two years old and is slowly dying. She
has been treated for over a year. Mynah birds are alsc susceptible and are being
used at the Houston Zoo to develop an implant for slow release of the chelating

agents. Hopefully, with more constant blood levels, the treatment will be more
successful over the long temm.

AFIP Diagnoses. 1) Hepatitis, chronic, diffuse, mild, with diffuse
intracytoplasmic (hepatocytes and Kupffer cells) granular pigment, red bird of
E:radiae, avign, 2) Acid fast bacilli, intracellular, diffuse, Kupffer cells,

VEer.

Conference Mote. Participants noted the brown granular pigment is present
primarIly within hepatocytes although some is seen within Kupffer cells. Special
stains confirm the pigment as iron. The lesions are compatible with conditions of
excessive iron storage which are commonly seen in birds of paradise, mynah birds,
and quetzals., In a study of this condition in mynah birds, Gosselin and Kramer



hat stainable iron is detectable as early as 10 days after hatching,
E;J:-?IE ?;Eua:ept;:tﬂ;rliest lesions observed (1 monmth of age) were hydropic degeneration
of hepatocytes with mild periportal fibrosis. They have -:n:n:J:uned that this
condition is not diet-induced., In African Bantu natives, lesions [:'_-.rm::al af
dist-induced iron overlsad are characterized by iron deposits within
reticuloendathelial cells of the liver, spleen and bone marrow. In contrast, iron
deposits in affected exotic birds, and in humans with idiopathic hmm:hrmtaﬁ{.ﬁ,
are heaviest within hepatocytes. Hepatocellular carcinoma is frequently seen in
birde and in humans with high hepatocellular ireon goncentratlons.

In humans with idiopathic hemochromatosis, it has been suggested that defective
reticuloendothelial uptake of iron results in high saturaticn of circulating
transferrin; this, in turn, stimulates uptake of iron by parenchymal cells,
especially hepatocytes. There is evidence that irom may then produce cellular
damage by weakening lysosomal membranes so that acid hydrolases are released into
the cytoplasm. This action on the membranes may be the result of the formation of
free radicals which then produce lipid peroxidation (Stanbury, Wymgaarden,
Fredrickson et al., 1983), -

Arother finding in this case was numerocus acid-fast bscilli in the macrophages
that also contaimed some of the iron pigment. These wers confirmed with an
Auramine-o-Rhodomine stain with fluorescent microscopy. The identity of the pink
fibrillar material which surrounds vessels and radiates out between sinusoids,
could not be confirmed as being either collagen or amyloid with special stains.
While some participants thought the material to be collagen, the moderator felt
that it was characteristic of amyloid which he commonly sees in bird livers
particularly in view of the attendant mycobacteriosis.

Contributor. University of Texas Medical School, Comparative Medicine, P.O.
Box 20708, Houston, Texas 77025,
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AFIF Wednesday Slide Conference - NO. 18
& February 1985

conference Moderator: Anthony 3. Johnson, LTC, VC, USA

Diplomate, ACVP

Chief, Pathology Division

US Army Medical Research Institute of Infectious Disease

Ft. Detrick, MD 21701

Case I - ONB3/2380 (AFIP 1950123).

History. T-week-0ld Friesian heifer. 16 put of 32 Frieslan calves aged B-14
weeks d Sver & 4-week period. Clinical signs of anorexia, pale mucus membranes,
rapid weight loss, dry harsh epats, coughing, mucopurulent nasal discharge, EXCESS
ealivation and palpably enlarged superf icial lymph nodes were apparent for 7-10
days prior to death. Calves were being ralsed in cld dog runs {dogs removed 3
months prior to use) and being fed milk repiacer and crushed oats.

Gross Pathology. Autopsies on 3 calves showed emaclation with mobilization of
body Tat reserves. There was a generalized lymphadenopathy - lymph nodes enlarged
and oedematous. Skeletal muscles were pale and had & mottled appearance. In one
calf there was pale streaking of the myocardium, Patechial haemorrhages weres Seen
subpleurally, subendocardially and subcutaneously. f

Laborat Results, Clinically affected calves had 3 narmocytic normochromic
anaemlia, wiﬁ F.C.v, as low as 14%.

Contributor's Diagnosis & Comment. Lymphadenitis. Glomerulonephritis.
DiffUse subacute InEersEIEIaI preumonitis. Sarcocystosis.

L node: Lymphadenitis characterized Dy lymphoid hyperplasia in the cortex
and paracortex. The medullary cords are distended by lymphocytes and plasma
cells. Medullary sinuses are pedematous and filled with haemosiderin laden
macrophages. Moderate rumbers of echizonts of a sporozoan parasite are present.

Ki - There are multiple foci of mononuclear cell aggregations which are
mOTe pr t in perivascular and periglomerular =ites in the cortex and between
tubules in the renal medulla. Some glomerull contained proteinaceous material
within Bowman's space, while others were undergoing degeneration and necrosis.
Proteinacecus exudate and cellular debris is present in some tubules. Small
numbers of schizonts are present, usually located in glomeruli.

Lung: A diffuse subacute interstitial pneumonitis with mild thickening of
alvEEIuaI and interlobular septa due to interstitial oedema and mononuclear cell
infiltration. Multifocal haemorrhage into alveoli. Some artericles and
capillaries contained fibrinous microthrombi. A small mnumber of schizonts weTe
found in endothelial cells of blood vessels throughout the lungs.

The gross pathology and histopathology is 1n keasping with naturally occurring
and experimentally produced bovine Sarcosystosis.

AFIP Diaggsea, 1) Protozoal schizonts, endothelisl cells, lung, lymph node,
kidney, Frresian, bovine, 2} Pneumonitis, subacute, diffuse, mild, with multifocal
intra-alveolar hemorrhage, lung. 3) Nephritis, interstitial, subacute, diffuse,
mild, kidney; etiology--compatible with Sarcocystis sp.

Conference Note. In the lymph node of this case, participants notec that the
medullary sinuses are prominent and there 1s increased cellularity of the

paracortex. All, however, agreed that it represents a normal immunoreactive 1ymph




In the differential diagnosis, toxoplasmosis must De ruled out. Unlike

sarcocystis spp, Toxoplasma resdily infects pa'{:ml:h:,rm&l cells as well as
Tﬂﬁfﬁhﬁﬂ cells, Stions of toxoplasmosis are typically more necrotizing

than most other tozoal diseases. However, in acute sarcocystosis, diffuse
endothelial dam?reﬂllting in coagulation disorders (DIC) and hemorrhage may
result in widespread necrosis resembling toxoplasmosls. Ultgas.tructurally. the
meronts of Sarcocystis and Toxoplasma can De differentiated in that those of the
latter are separa rom the %st cell cytoplasm by @ parasitophorous vacuole;
those of the former are within the cytoplasm of the host cell (Dubey, Speer,
Epling, 1982). Finally, acute toxcplasmosis ie rarely observed in cattle.

A recent study by Frelier and Lewis (1984) has provided some evidence involving
Coombs-positive antibodies and complement, with the profound anemia seen in acute
sarcocystosis. An excellent review af the life cycle of Sarcocystis of domestic
animals was written by Dubey in 1976.

Contributor. Agricultural Research & Veterinary Centre, Forest Road, Orange,
N.S.W. Australia 2800.

%-Ested rea::li%.
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Dubey, J. P., Speer, C. A., and Epling, G. F.: Sarcocystosis in newborn calves
fed Sarcocystis eruzi sporocysts from coyotes. Am. J. Vet. Res. 43(12): 2147-2164,
1982,

Dubey, J. P.: Clinical Sarcocystosis in calves fed Sarcocystis hirsuta
sporocysts. Vet. Path, 20: 50-58, 1983,
Frelier, P. F., Mayhew, I. G. and Pollock, R.: Bovine sarcocystosis:
Pathologic features of naturally occurring infection with Sarcocystis cruzi.
Amer. J. Vet. Res. 4D(5): 651-837, 19773,

Frelier, P. F. and Lewis, R, M.: Hematologic and coagulation abnormalities in
acute bovine sarcocystosis, Am. J. Vet. Res, 45(1): 40-4B8, 1984,
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Caze 11 - BGSM, Dept Med 8120 (AFIP 1947389),

History. T1issue %rum 3 li-year-old, female squirrel monkey (Saimiri sciureus).
Tnh: animal was discovered weak, dehydrated and hypothermic. It died shortly
thereafter.

Gross Patho. . Both kidneys were shrunken, firm and diffusely tan to pale
brown w Irregular pitted cortical surfaces. The lungs were markedly edematous
and the thorax contained approximately 15 ml of light yellow fluid.

Laborat Results. Results of examination of blood samples drawn immediately
prior to the animal's death are as follows: HCT - 28%; sodium - 154 meg/L;
potassium - 6.5 meq/L; TSP - 5.2 gn/dl; BUN - 156 mg/dl; creatinine - 2.1 mg/dl.

Contributor's Diagnosis & Comment. Glomerulonephritis, chronic, diffuse,
Severe, with marked tubular atrophy and interstitial fibrosis.




i inci ] I ndings in
Renal lesions, principally glomerulsr changes, are comman necropsy fi

adult sguirrel mnkﬂys in our colony. Early glomerular changes have been fm;lf in
animals as young as fTive months of age. Leslons apparently progress in sever id
with increasing age and in older animals can lead to secondaly tubular damage &
death from renal failure. Proteinuria, dehydration and azotemia are found in
affected animals and some animals may develop the nephrotic syndrome. Although the
etiology is unknown there is a suggestion of a familial oredisposition to the
development of glomerulonephritis.

A IP Diagnosis. Glomerulonephritis, mepbranoproliferative, _:hrmit, diffuse,
severs, with secondary tubulo-interstitial lesions, kidney, sguirrel monkey,
Saimiri sciureus, primate.

Confersnce Mote. Virtually all glomeruli in this case are ‘hyuer::llular; the
increased cell type (endothelial versus mesangial) cannot be distinguished at the
light microscopic level. Within most glomerull, there is an in:reasehin pdnic
homogeneous material and “"wire loops” characteristic of membranous thickening are
sean around the periphery of many capillary loops, the changes are interpreted as
membranoproliferative. Adoitionally, some glomerull contain focal areas of
parietal epithelial hyperplasia (capping) reminiscent of early crescent formation.
Crescents are aggregates of monocytes and hyperplastic parietal epithelial cells
which line Bowman's space, sometimes compressing the capillary tuft, and are the
hallmark of severe glomerular damage (Robbins, Cotran, Kumar, 1984). Occasional
glomerular synechiations were alsc noted.

Tubular and interstitial changes were considered by participants to be a
consequence of the glomerular lesions. The changes include focal tubular
dilatation and epithelial degeneration and atrophy. Many tubules contain an
amorphous eosinophilic material (proteinacecus). A considerable amount of
interstitial, sometimes tubular epithelisl, mineralization is present, and
hemosiderin pigment is presemt in diffuse aggregates. Adventitial expansion and
thickening of vessel walls (similar to changes seen in hypertension) were also
noted.

The Department of Nephropathology found the glomerular changes to be consistent
with membranoproliferative glomerulonephritis, and are similar to changes they see
in systemic lupus and post-streptococcal glomerulonephritis. They emphasize,
however, that accurate assessment of glomerular lesions can only be made on thin,
l-micron sections (not submitted in this case), or on ultrastructural examination.

Renal lesions in sguirrel monkeys similar to those seen in this case, were
reported by Stills and Bullock in 1981.

Contributor. Department of Comparative Medicine, Bowman Gray School of
Medicine, Winston-Salem, North Carolina 27103,

sted reading.
B, C., and Lehner, N.D.M.: MNephrotic syndrome in cholesterol-fed
sguirrel monkeys (Saimiri sciureus). Fed. Proc. 31: 652, 1972,

. Feldman, D. B., and Bree, M. M.: The nephrotic syndrome associated with
glomerulonephritis in a rhesus monkey (Macaca mulattal). J. Am. Vet. Med. Assoc.
155(7): 1249-1252, 1969,

Robbins, S. L., Cotran, R. S., and Kumar, V.: Pathologic Basis of Disease.
3rd Ed., W, B. Saunders Co., 1984, pp 100%-1011.

Stills, H. F. Jr., and Bullock, B, C.: Renal disease in sguirrel monkeys
(Saimiri sciureus), Vet, Path, 18(Suppl 6): 38-t4, 1981,

, P. Et: Evidence for soluble immune complexes in the pathogenesis of the
glomerulonephritis of quartan malaria. The Lancet, 2B3-285, Feb 8, 1969.
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5 AFIP 194T696). )
EEHHIIEE ':Iﬁ-ljiﬁug from a F-year-old male Golden retriever, This dog had
suffered E t

bilateral epistaxis & months pricr to presentation. He had
been trzat;d!:?it;tﬁg-therapwtic doses of tetga:ycl:m for 2 months ;_:-rﬁr 1!:’21- .
presentation. The dog had been raised in Florida, but had lived lﬁhﬁéi:." ¥ 8
years before onset. A diagnosis was rendered on a random skin punch blopsy an
hone marrow aspirate. The owner elected euthanasia.

: thi . There was
Gross Pathology. The bone marrow was abundant, thick, and very red -
mild splenomegaly and mesenteric lymphadenopathy. NO skin lesions were appreciated
grossly.

Laboratory Results. PCV=24%; Total protein=10.0 grams./dl wi_.th
Yo TabO LT rnTs . VBES16, 700 wiin mature neutrophilia, Enrlichia canis
titer=1:2,560.

Contributor's Diaggﬁsis & Comment. Dermatitis, superficial, granulomatous,
severe, Ectlology, Leishmania sp.

The protozoal organisms had a distinct nucleus and kinetoplast and were thought
to be most likely Leishmania dongvani. Although no skin lesions were noted
clinically, organisms were found in skin histiocytes from various parts of the
body. ODccasional Demodex mites were considered to be incidental in this case, as
the inflammation was not centered around hair follicles. The dog also had a
multifocal granulomatous hepatitis, splenitis, lymphademitis, and pneumonia, with
organisms in each organ, as well as in bone marrow. Mo organisms consistent with
Ehrlichia canis were discovered. An antemortem diagnosis was made in this case by
skin biopsy from the flank, and bone marrow aspirates. Skin lesions and
hyperglobulinemia are important findings in diagnosing Leishmania. Phlebotomus sp.
are one type of vector.

AFIP Diagnosis. Dermatitis, granulomatous, multifocal to diffuse, mild, with
MUmETOUS tra=histiocytic protozoal amastigotes, skin, golden retriever, canine,

Conference Note. In these HAE sections, kinetoplasts are difficult to
visualize in the intra-histiocytic amastigotes perhaps due to degradative effects

of lysosomal enzymes. & Price-Giemsa stain demonstrates the presence of numerous
kinetoplasts.

Tre differential diagnosis included other protozoa with leishmanial
(amastigote) stages, namely Trypanosoma cruzi. Although stages of the latter can
be seen within macrophages, they more commonly are seen within somatic cells,
chiefly myocardial cells. Morphologically the amastigotes of Leishmania and

Trypanosoma are virtually indistinguishable to all except those with a lot of
comparative experience,

Visceral leishmaniasis, as a chronic disease of man, is known as kala-azar,
Yarious animal breeds are known to be reservoirs of human visceral leishmaniasis in
the Mediterranean, China, and South America, In the moderstor's experience, dogs
have been implicated in all forms of leishmaniasis, imcluding the cutaneous,
visceral, and mucocutaneous forms. One focus of emdemic camine leishmaniasis has

been reported in an Oklahoma kennel where dogs had not traveled outside the United
States (Anderson, Buckner, Glenn et al., 1980).



Leishmania spp. have a digensic life cycle during which they assume
extracellular flagellated forms in the slimentary tract of the insect vector and
obligate intracellular amastigote forms within macrophages of the spleen, llver,
and bone marrow of the mammalian host.

There are indications that tubulin and perhaps actin are nmsﬂr_lt in membranes
of L. dorovani. It is possible that host antibody is directed against these
alements In the parasite, and that this antibody also reacts with the same elements
in host cells (Pateraki, Portocala, LaSrousse et al., 1983).

Contributor. ODepartment of Comparative & Experimental Pathology, College of
Veterinary Medicine, University of Florida, Gainesville, Florida 32610.
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Keenan, C. M., Hendricks, D., Lightner, L. et al.: Visceral leishmaniasis in
the German shepherd dog. II. Pathology. Vet. Fath. Z1: B0-B86, 1984,
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Case IV - XMC2029 Lilly Res Labs (AFIP 1948730).
History. Tissue from a J00g female Torague-Dawley rat that was given a single

cral gavage dose of 20 mg of dimethylbenzanthracene at g&-8 weeks of age. Within &
months, mammary tumors developed. The rat was then given an experimental compound.

Gross Patho . At necropsy, multiple firm white nodules were present within
lung and Iiver re were multiple mammary masses. Other similarly treated
rats had only mammary tumors without visceral lesions.

Contributor's Dia is & Comment. Mast cell tumor, visceral.

Civer and lung contalned multiple, poorly circumscribed nodules composed of
moderately large polygonal to stellate cells. The cells haC rounc to oval
mediun-5ized, open-faced nuclei and abundant cytocplasm containing brightly
eosinophilic granules. The granules were metachromatic when stained with toluidine
blue. Mitotic figures were moderately numercus. Electron microscopy demonstrated
secretory granules that were bounded by thin membranes and contained finely




granular matrices and occasionally, small, tight whirls. (The rodent mast r:el:l
granule does not contain well-formed, membranous scrolls that are often seen in

nonrodents., )

Cutaneous or intestinal mast cell tumors were not observed, The mast cell
tumor was felt to be an incidental finding, not related to treatment with either

DMBA or the experimental compound.

Other lesions included mononuclear infiltrates of peribronchial areas and
portal triads and a suppurative bronchioclitis associated with a pulmonar tumor.

AIP Diagnoses. 1) Mast cell tumor, lung, Sprague-Dawley rat, rodent., 2)
Ermmm_?mmgramﬂmatms, subacute to chronic, diffuse, severe, with

oronchiectatic abscesses, lung; etiology—-suggestive of Mycoplasma pulmonis
infection.

Conference Note. Epithelial hyperplasia is present in many of the ectatic
bron 5. Numercus plasma cells, some of which contain Russell bodies, are
present in the lung parenchyma surrounding the tumors.

Tumor cells in various areas of the tumor comtain numersus granules which stain
with Luna mast cell stain, but eguivocally with Giemsa, The fact that these
granules are variably ecsinophilic with HAE is unusual for mast cell granules. The
paucity of eosinophils in this tumor is unusual for most mast cell tumors, as
granular constituents include an scsinophil chemotactic factor. Additionally,
histamine has been shown to be chematactic for eosinophils, if only mildly.

Mast cell tumors, rare in rats, are more common in other domestic species. In
dogs and cats they are associated with gastric hyperacidity and gastroduodenal
ulceration. This is in part due to histamine type II receptors on gastric parietal
cells causing hyperstimulation and resulting hyperchlorhydria, and to the
deletereous effects of mast cell proteolytic enzymes on the walls of vessels in the
stomach and other oIgans.

Contributor. Lilly Research Labs, FP.0. Box /08, Greenfield, Indiana 45140,

sted reading,
n, L. H.: rative aspects of mastocytoses. Natiomal Cancer Inst.
Monograph 32: 289-295, 198,
Moulton, J. E. (Ed.): Tumors in Domestic Animals. Second Edition, University
of California Press, Berkeley, pp 25-33.
Sass, B.: The occurrence of a bilateral mandibular mast cell neoplasm in a
mouse with lymphocytic leukemia. Lab. Anim. Sei, 29(4): 432-4%4, 1979,

mﬁﬂeiss, E.: Tumors of the skin. Bull. wrld. Hlth. Org. 50(1-2): 595-596, 1117,
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Results
AFIP wednesday Slide Conference - No, 19
13 February 1985

Conference Moderator: James B. Moe, DVM, PRD
LTC, VC, USA
Diplomate, ACYF
Director, Division of Pathology
Walter Reed Army Institute of Research
Washington, DC 20307

Case I - B4=-D001 (AFIFP 1949421),

History., Tissue from a 2o=month-old male Fischer 344 rat. This animal was in
the control group on a 2Z-year chronic toxicity-oncogenicity study and was
sacrificed in a moribund condition.

Gross Pathology. Multiple yellow-tan nodules, 2 mm or less in diameter were
present on the parietal and visceral peritoneum, with the most extensive
involvement occurring in the scrotal sac. There were also multiple pale masses
noted inm both testicles which were Z=5 mm in diameter. )

Contributor's Digggust:s & Comment. Mesothelioma, tunica vaginalis propria.
Leydig ce UmoT, testes, Fn rat.

In our laboratory, naturally-occurring mesotheliomas have been observed in
approximately 3.6% of the male Fischer 344 rats on oncogenicity studies.
Mesotheliomas appear to arise from the serosal surface of the testes/epididymides
and have a rather characteristic shaggy-granular appearance. These tumors
freguently extend inte the abdominal cavity and affect the visceral and parietal
peritoneum with the accumulation of dark ascitic fluid. Tumors histologically
appear as dense accumulations of mesothelial cells or papillary structures covered
by a single layer of nmeoplastic mesothelial cells. Small tumors are not
infregquently seen in random sections of testes and epididymides which grossly
appeared normal and must be differentiated from atypical mesothelial
proliferations. The pathogenesis of this naturally-occurring tumor is unknwon,
however, audioradiographic studies of rat mesothelium with [-H] thymidine have
demonstrated an increase incorporation of the radisactive label in mesothelium
covering the testis as compared to other sites.

Interstitial cell tumors of the testis were also present and are observed in
almost all Fischer rats in long-term studies in our laboratory.

AFIP Dia g. 1) Interstitial (Leydig) cell tumor, testis, Fischer 344 rat,
rodent. 2) Etrunh}', seminiferous tubule, diffuse, moderate, testis. 3)
Mesothelioma, tunica vaginalis, testis.

Conference Note. The atrophy of the seminiferous tubules which surround the
large Interstitial cell tumor (ICT) was thought by participants to be due to the
pressure from tumor expansion. Correspondingly, many tubules contain pinmk granular
material thought by most to be normal secretory products which have accumulated
within the tubules due to compression of the tubule and blockage of the outflow.



Some slides contain additional sections of testicle im which small foci of

interstitial cell hyperplasia occasionally coalesce to form a larger nodule which
would ba termed an adenoma by some. The moderator pointed out that in the opinion

of some workers, the interstitial cell hyperplasia becomes an adenoma when the size
of the nodule exceeds the size of & normal seminiferocus tubule.

ICT is a common finding in older F344 rats; commonly, there will be unilateral
involvement, with atrophy of the contralateral testicle. ICT in the rat is often a
functional neoplasm, and participants speculated that contralateral atrophy could
be accomplished through negative feed mechanisms stemming from increased
testosterone, or due to the direct effects on the contralateral testicle of a
metabolite of testosterone--estrogen.

Mesotheliomas arising from the tunica vaginalis are also seen with variable
incidence in different strains of rat. Occasionally, they extend into the
abdominal cavity and are responsible for a brown fluid which fills the abdomen.
Abdominal mesctheliomas may strangulate the intestines.

ICT must occasionally be differentiated from tumors of adrenal rests; this may
be difficult histologically and ultrastructurally due to numercus similarities.
The latter usually occurs on the surface of the spermatic cord or in the region of
the rete, but very rarely in the substance of the testis (Mostopfi, Bresler, 1978).

Contributor. Dow Chemical Co., Mammalian and Ervironmental Toxicology Research
Laboratory, 1803 Building, Midland, Michigan 48s540,
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;3% of the Mouse. International Agency for Research on Cancer, Lyon, 1979, pp

Case I - 4-232-34FE (AFIP 1962597),

His . Tissue from a S-year-old female beagle. This moderately overweight
animal was a control dog in a toxicity study. The findings were incidental at
necropsy. Modified Knott's test was negative,

Gross Patho. - The thyroid, containing diffuse miliary white spots, was firm
and slightly miarg&d. Scattered foci of possible lymphoid hyperplasia were noted
in the spleen, One adult female Dirofilaria immitis was found in the right

ventricle and 4 adult females and L adult male 1n the pulmonary artery. The right
A.V. valve was thickened.




i Cec and SMAC, most
Laboratory Results. Over é months of biweekly bleeding for
paradrr'Etars rmw ined within normal ranges. There was 1nt-grmittant ausirmrhﬂia (w
to 8%} and basophilia (up to 2%¥) cholesterol levels consistently ranged from
201-245 mg/dl.

Contributor's Diagnoses & Comment. 1) Thyroiditis, 1ymphoplasmacytic, chronic,
diseeminated, moderate to severe, thyroid gland. 2) Arteriesclerosis, early,
multifocal, mild to moderate, trabecular arteries, splean.

Familial lymphocytic thyroiditis has been reported in numerous colonies of
laboratory beagles. The majority of the animals are asymptomatic though occasional
animals display the classic clinical signs of hypothyroidism including obesity,
thinned alopecic skin, heat seeking activity, and varying degrees of
hyperlipidemia. In our colony, the overall incidence of thyroiditis in those dogs
examined appears to be 10-15% with a3 relatively high incidence of hyperplastic and
banign neoplastic lesions in affected animals. In this study, the incidence was
even higher. Out of a total of 24 animals in the study, ¥ were found to have
lymphoid or lymphoplasmacytic thyroiditis of variable severity; of these, 5 also
had mild arteriosclerotic lesipns. B8lood lipid levels range from normal in animals
with histologically severe lymphocytic thyroiditis to consistent levels near 400
mg/dl in animals with mild thyroid lesions. Chronic high level of circulating
blood lipid are attributed to a net decrease in lipid catabolism in the hypothyroid
animal and can lead to severe systemic atherosclerosis. In our animals
arteriosclerotic lesions have been demonstrated only in the spleen. The relatively
mild lesions noted in the splenic arteries of this animal may be related to chronic
low grade hyperlipidemia. It is interesting to speculate what lesions might have
occurred over time in this animal.

AFIP Diagnoses. 1) Thyroiditis, interstitial, lymphocytic (Hashimoto's-like
disease], ﬂi;usz. moderate, with follicular atrophy, thyroid, beagle, canine, 2)
Branchial cyst {(on some microslides only), focal, perithyroidal connective tissue,

Conference Note. Splenic arteriosclerosis diagnosed by the contributor was not
present 1n slides examined by participants. Some splenic arteries, however,
contain pale laminated areas interposed between muscular (medial) layers; this was
thought by some participants to be elastosis. The presence of numerous
megakaryocytes scattered throughout the splesn was thought to be normal in a dog of
this age (5 yrs).

Unlike the disease in laboratory beagles, lymphocytic thyroiditis in pet dogs
of various breeds is accompanied by characteristic and sometimes severe clinical
manifestations of hypothyroidism. Thyroiditis in the beagle has many important
similarities to Hashimoto's disease (HD), to include a peak incidence in
migdle-aged adults, and antlbodies directed toward thyroglobulin, a second colloid
antigen, and a microsomal antigen. ODecreased efficacy of suppressor T-lymphocytes
has been thought to play a role in the disease. Due to these and other

similarities, the laboratory beagle is an animal model for HD (Gosselin, Capen,
Martin, 1978).

In a recent study by Aichinger, Fill, and wick (1985), it has been shown that
the thyroid gland is not only the target, but is probably also intimately involved
in the production of autoantibodies. They have demonstrated the expression of
Class II (HLA-DR) antigen by thyroid epithelial cells in human patients with HD.
Class II histocompatibility antigens are normally only seen on antigen-presenting



cells (macrophages, dendritic cells, lymphocytes). Their presence on thyrodd
epithelial cells of patients with HD suggests these cells are instrumental in
promoting sutocantibody production by plasma cells within the gland, and are
probably also instrumental in inducing cytotoxic T-cells (Rose, 1985).

Spontaneous forms of thyroiditis are also commonly seen and studied in the
obese strain of leghorn chicken and the Buffalo rat.

Contributor. Division of Veterinary Medical Research, FDA, Agricultural
Research Lenter, Beltsville, Maryland 20705.
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Case 111 - B-223-80 (AFIP 1953401).
His . Tissue from an adult beaver (Castor canadensis). Multiple deaths
oCcCcur n one stream drainage yet no clinical signs seen,

Gross Pathol - An adult beaver was examined. Thers was moderate postmortem
autclysis. 1he ﬁuer contained multiple small pale foci of random distribution.
Mo other significant gross lesions were seen.

Laboratory Results. Cultures of the liver resulted in the isslation of a
gram-negative, aercbic bacillus on blood cystine agar. Subseguent biochemical
tests confirmed the isolate to be Francisslla tularensis,

Contributor's Diagnosis & Cosment. Hepatic necrosis, acute, multifocal,
Severe. Frrancise rensis.

Tularemia Is a plague-like disease affecting a variety of animals and man.
Previous reports from Montana have appeared in the literature (Hammersland, Jones,
Child, 1940) (Jellison, Kohl, Butler et al.).




AFIP Diagnosis. Hepatitis, necrotizing, acute, multifocal, liver, beaver,
Castor can gls, rodent.

Confersnce Note, Participants thought the walls of some veins adjacent to focl
of necrosis were necrotic, often with associated thrombi. The n'isl:L_.lssinn centered
around the differential diagnosis which included infectious and toxic agents. Most
agreed that a toxin would affect the same portion of each liver lobule, whereas the
distribution of lesions in this case is random. Infectious etiologies could
include Francisella, Yersinia spp, viral agents (herpes & reoviruses), Salmonella
and Bacillus piliformis. In some infections (Yersinia and Tyzzer's disease
bacteria are usually readily seen. The others could be difficult to differentiate
histopathologically. The amount of karyorrhectic cebris present in necrotic foci
was thought by most participants to exceed what would be present from dissolution
of hepatocyte nuclei alone; most thought the debris included fragments of
inflammatory cells.

A study by the moderator (Moe, Canonico, Stookey et al., 1975) suggested that
the ability of the host to mount & rapid cell-mediated immune response is paramount
in the outcome of Francisella infections; the development of pyogranulomatous
lesions was thought to be required to trigger the humoral response, In animals
unable to develop cell-mediated immunity rapidly enmough, like the beaver inm this
case, survivability was low. A recent study by Sandstrom and co-workers (1984)
suggests that the bacterium must first multiply within macrophages before effective
neutralizing antibodies can be produced by immunocytes.

Transmission of tularemia is somewhat unusual in that it may be accomplished
via insect vectors (and transtadially within these), via water, or via asrosol.
Some sources report infection through intact human skin,

Contributor. Montana Veterinmary Diagnostic Laboratory, Department of
Livestock, Marsh Laboratory, P.0. Box 997,. Bozeman, Montana 59771.
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Case IV - R-1169-81 (AFIP 1946348) (2 kodachrome slides).
story. Tissue from a l7/-month-old male Sprague-Uawley rat.

Gross Pathology. Lesion invelving the right external ear canal and right side
of head, Mass measured 4x&x3 cm and on cut surface consisted mainly of yellowish

friable material. Occasional cystic spaces were present.

Contributor's Diagnosis. Adenoma, auditory sebaceous gland (Zymbal's gland
tumar, .

AFIP Diagnosis. Carcinoma, Zymbal's gland, Sprague-Dawley rat, rodent.

Conference Note., There is varistion between tumor sections in this case. In
some, the tumor 1s primarily sebaceous, it is well-circumscribed by a thin fibrous
capsule, and the mitotic rate is low. In other sections the neoplasm is
predominantly squamous, there is no visible capsule around the mass, the mitotic
rate is in excess of 12 in some high power fields, and some neoplastic epithelial
cells can be seen invading the surrounding mesenchyme. The malignant character of
this tumocr, at least in some portions, is supported by the gross photographs which
depict lnvasion, ulceration and hemorrhage at the base of the ear. Within large
cystic areas of the tumor are variable numbers of inflammatory cells, some
bacterial colonies, and keratinaceous debris. .

Tumors of Zymbal's gland are rare in the rat accounting for 1% of spontaneous
neoplasms in this species. Mixed sebaceous and sguamous neoplasms of the rat may
also arise from preputial and clitoral glands. One conference participant reported
seeing spontaneous tumors of Zymbal's gland in mice on several occasions,

Contributor. Department of Pathology, Smith Kline & French Laboratories, 1500
Spring Garden Street, P.0. Box 7929, Philadelphia, Pennsylvania 19101.

sted reading. Pliss, G. B.: Tumors of the auditory sebaceous glands. In
F'it.hn%y of Tumours In Laboratory Animals, Turusov, V. 5. (Ed.), Internatioral —
Agency for Research on Cancer, Lyon, 1573, pp 23-30.

DAVID L. FRITZ, V.M.D.

Captain, ¥C, USA
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Department of Veterimary Pathology



Results
AFIFP Wednesday Slide Conference - No. 20
20 February 1985

Conference Moderator: Richard W. Voelker, DVM, PRD
Diplomate, RCVFP
Department of Pathology
Hazleton Laboratories
9200 Leesburg Turnpike
Vienna, VA 22180

Case I - B4-406 (AFIP 1547708).

History. Iissue Trom an adult female Long=-Evans rat. The animal was pregnant
when s and pupped 7 days after arriving from the vendor. Ome of the 14 pups
died at age 2 days. Dam and pups appeared healthy until 5 days after pupping at
which time the dam became lethargic, ataxic, dyspneic, and would not nurse her
pups. She had a reddish nasal and ocular discharge.

Gross Fatl'hn]_.g%Ei The lungs were diffusely consolidated with widespread 1-3 mm
tan=-white foci. liver had a pale mottled appearance. No other gross lesions
were sSeen.

Laboratory Results., Samples of lung were cultured and Corynebacterium
kutscherl was isolated.

Contributor's Diagnosis & Comment. Preumonia, diffuse, caseopurulent,
subacute, severe. Fleuritis, fibrinpus, subacute, moderate,

etiology-=Corynebacterium kutscheri.
Special s%aIns revealed gram positive, acid fast negative, long rod shaped

bacteria (larger colonies did not stain well).

The random, diffuse, coalescing foci of inflammation suggest hematogenous
spread of the organism to the lung which is considered the likely route of entry in
pulmonary infections. No primary source of infection could be found however, The
gross appearance of the liver corresponded histologically to central lobular
congestion and periportal hepatocellular vacuolation.

Overt disease arising from latent infections have been associated with
conditions lowering the host's resistence. In this case shipping, pregnancy,
and/or the subseguent nursing of 13 pups likely aided jin exacerbating a latent
infection. Based on the degree of fibroplasis and type Z cell hyperplasia seen in
some areas, it is speculated that the earliest inflammation began at lsast 4-6 days
prior to sacrifice (at or near the time the rat pupped).

A list of differential etiologies would include bacteria causing septicemia
{Pseudomonas, Salmonella) or possibly those causing bronchopneumonia
(Streptococcus, Fasteurella).

AFIP Diagnosis. Prneumonia, necrosuppurative, chronic, multifocal and
coalescing, moderate, with numerous intralesional bacterial colonies, and diffuse
mild pleuritis, lung, Long-Evans rat, rodent; etioclogy—compatible with
Corynebacterium kutcheri.

Conference Note. Some participants preferred a diagnosis of granulomatous or
pyogranulomatous pneunonia; mast, however, reserve granulomatous for inflammatory
processas involving predominantly macrophages, unlike this case. One participant
noted that the multiple agoregates of neutrophils resemble fairly old abscesses in
that they are surrounded by macrophages, fibroblasts, and fibrous connective tissue
{although scant). Finally, participants noted mild phlebitis of several pulmonary
veins within some sections,



The features of latency involving the "A" strain of the bacterium, and
subsequent induction of active infection involving the "K" strain; have not been
thoroughly slucidated. Some authors feel that stress merely enhances conditions
for bacterial proliferation within target organs which have been seeded during
latent infections. Others feel that during active infections, the target organs
(liver, lung, kidney) filter out blood=borme virulent (K) bacteria more efficiently
than other organs, and are thersfore affected most severely, The source of
bacteremia is not known, but at least one author feels the colon and mesenteric
veins may be involved, particularly in mice (Weisbroth, Scher, 1988).

Contributor. PFfizer Central Research, Eastern Point Road, Groton, Connecticut
D&3al,

%atm r!rﬂdiQ?
y K., Garmar, F. M,, Jones, T, C. (Eds.}: Pathology of Laboratory

Animals, Vol. I, Springer-vVerlage, New York, 1978, pp 88-%0, 251-2%2, 1395-1397.

Ford, T. M., and Joiner, G. N.: Preumonia in a rat associated with
Corynebacterium pseudo tuberculesis. A case report and literature survey. Lab,
Anim. Care 18: 220-223, 1968,

Giddens, W. E., Keahey, K. K., Carter, G, R. et al.: Pneumonia in rats due to
infection with Corynebacterium kutscheri, Path. Vet. 5: 227-237, 1968,

Reddy, C. R., and Kao, M.T Distribution of cytochromes in selected species of
corynebacteria pathogenic to animals. J. Gen. Microbiol. 128: 2379-2383, 1982.

Weisbroth, 5. H., and Scher, 5.: Corynebacterium kutscheri infestion in the
mouse. l. Report of an outbreak, bacteriology, ang pathology of spontaneous
infections. Lab, Anim, Care 18: 451-458, 1968,

Case II - 83-350% (AFIF 1948304),

History. Tissue TTom a 2-year-old male Arab crose eguine. The horse was
gopey, anorexic and was losing weight rapidly. It was treated with antibiotics,
vitamins and steroids with mo improvement and was euthanatized after approximately
one month, Grossly, the liver was pale and fimm and slightly reduced in size,

Laboratory Results. Liver copper wet weight was 45 ppm. Lead--background
levels. Brain was negative for rabies and no significant bacteria were isolated.

Contributor's Diagnosis & Comment. Hepatic fibrosis periportal, bile duct
hyperplasia and Iﬁi%yt& megalocytosis due to pyrrolizidire alkaloid toxicoses,
In this case, believed to be by Tansy ragwort (Senecic Jacobaea).

Rcute poisoning by pyrrolizidine alkaloids TaTely occurs naturally asz the
plants are unpalatable and animals do not consume enough for acute toxicity.
Horses and pigs appear to be more susceptive than cattle and sheep. Fibrosis
generally is much more marked in cattle than in horses. In this case megalocytosis
is very marked with some cells being many times the normal size. The nuclear
membrane is accepting the basic dye very strongly and the chromatin is fragmented.
The nucleoli are single and very large. The megalocytosis is thought to be due to
an inhibition of mitosis although the synthesis of DNA is normal., This results in
disrupted regeneration of hepatocytes with inmcrease in size instead of division,

This case came from the northern part of the Province from which we also recive
cases of Alsike Clover poisoning, (Trefolium hydridum), however, in this poisoning
hepatocyte necrosis does not occur and megalocytosis is not a feature. Although in
the early stages of Alsike poisoning bile duct hyperplasis does occur in the later
stages periportal fibrosis is a feature.




rolizidine alkaloids have been demonstrated to cause lesions in young
receipﬁng the toxin through the milk. Spongy degeneration of the CNS has been
demonstrated in P.A. poisoning.

AFIP Diagnosis. Cirrhosis, diffuse, moderate to severe, with multifocal mild
to moderate periportal hepatitis, and ciffuse megalocytosis, liver, Arab-cross,
equine; eticlogy--compatible with pyrrolizidine alkaloid toxicity.

Conference Note. The diagnosis of cirrhosis implies the presence of four major
lesions: hepatocellular necrosis, bridging portal fibrosis, nodular hepatocellular
regeneration, and biliary ductal hyperplasia. ALl are present in this case, as is
a variable amount of bile stasis.

Fgrrnlizidim alkaloids (PA) are converted by hepatocellular {(as well as other
cells) microsomal enzymes to metabolites including reactive alkylating
agents——pyrroles, The latter have an affinity for negatively charged malecules,
many of which are in the nucleus; they have the capacity to bind and cross-link
strands of DNA, but for some reason, DNA synthesis proceeds, Studies with
monocrotaline, a PA found in Crotalaria spp, have shown that one of its pyrrole
metabolite is capable of binding sulfhydryl groups of tubulin, a component of the
mitotic spindle. This results in the inability to form a2 mitotic spindle. The
result is the formation of megalocytes. Participants noted that cells and nuclei
of hepatocytes within regenerative nodules are of normal gizm; it stands to reason
that only cells unaffected by PA would be free to divide. In addition,
mondcrotaline metabolites inhibit plasma membrane sodium—potassium ATPase and other
sulfhydryl containing membrane components, resulting in cell swelling and death.
Fimally, it is believed that PA metabolites are complete carcinogens through their
ilg%al:im of cellular DNA, RNA and protein. (Allen, Robertson, Johnson et al.,
9T,

Hepatic encephalopathy may result from the inability of a severely damaged
liver to catabolize aromatic amino acids allowing their ratio to increase in
relation to the branched chain amino acids which are catabolized at s normal ratse
Dy muscle. Imbalance of amino acids causes, at least in theory, an imbalance in
certain neurotransmitters. Elevated levels of ammonia may also play a role inm
hepatic encephalopathy (Pearson, 1984),

The effects of PA are not limited to the liver, as they may be metabolized by
cells in the kidney, lung, and elsewhere.

Contributor. British Columbia Veterinary Laboratory, B.C. Ministry of
Agriculture ¥ Food, P.0. Box 100, Abbotsford, B.C., V25 4MB, Canada.
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Case III - S11961 (AFIP 1955904),

History. Tissue from a mature Hampshire ewe which exhibited sudden onset of
weakness progressing to collapse, recumbency and convulsion, It died during
exiﬁ;atinn. The oral mucous membranes were pale and icteric, with slow capillary
Te 3

Gross Pathology. At necropsy icterus was diffuse throughout body and
nemoglobinuria was noted.

Laboratory Results.
SeTum Cu = 3.63 pom Mormal = .75 = 1.40 ppm

Liver Cu = 380 ppm Normal = 5 = 50 ppm

Contributor's Diagnosis & Comment. Centrilobular hepatocytic necrosis, triadal
fibrosis, EIIe_sEasis. Eticlogy: Copper poisoning, (intravascular hemolysis).

Tha mechanism of copper toxicity most probably irmvolves free radieal
proguction. Copper is taken up by hepatocytes and concentrate in lysosomes. Being
& transitional metal, it can donate or accept single electrons as it changes
valence. These single unpaired electrons can combine with O» to form super
g:iﬁslggizymﬂmger m;mp:ﬁiu:,lfnminglt:;gyumwl radical. These free radicals can

o s0% soma
release and cellular rn-m:rn:r.a-.hisifr " PR S asaently s b ename

AFIF Diagnoses. 1) Mecrosis, hepatocellular, individual cell multifocal to
diffuse, HIE %n moderate, with lobular :nn:ieﬁsn;;inn, liver, Harrp;.hirt, ovine.
ﬂ#ﬁtg sﬁi?*ﬂmmtii ﬂ;f‘f‘uge. liver. 3) Vacuolar change, hepatocellular,

i » mild, liver, patitis, centrolobular and periportal, suba

giffuse, mild, liver. ' e

Conference Note. Participants noted that hepati
nepatocellular loss which has resulted in mllagge ;:‘;’ %ﬁguiﬁﬂ.“ﬁﬂé ﬁc&tim
hyperplasia .j.s also present in most portal areas, although good ductules are not
formed. Variably-sized globular eosinophilic bodies are present within hepatocytes
and also within sinusoids. The identity of these globules could not be determined
but they are reminiscent of cytoplasmic condensatione (Mallory bodies) seen in '
nepatocytes and sinusoids of human alcoholics,

Rhodanine stain, which has recently been shown to be a very sensitive indi
t icator
of tissue-bound Copper (Johnson, Gilbertson, Goldfischer et al., 19B4) failed to
demonstrate copper in the liver in this case. The Department of Histochemical



Pathology was alsc unable to demonstrate copper through the use of other special
stains and scanning electron microscopy. The Department of Hepatic Pathology
stated that, although copper could not be demonstrated in this case, the lesions
are in keeping with a metal poisoning. They further cited several cases of
Wilson's disease in which tissue-bound copper could not be demonstrated.

Participants guestioned serum and liver copper levels from this case and normal
levels cited by the contributor. According to some sources (Smith, Jones & Hunt)
{Jubb and Kennedy), the copper levels from this case are not abnommal; levels cited
Oy Buck, Van Gelder and Osweiler (1576) do, however, support the contributor's
figures, assuming that copper levels in this case were determined from wet liver
samples (not stated by the contributor).

Most participants thought that the more chronic chamges in this liver were
probably due to another toxin, most likely a plant toxin, and that the more recent
changes could be due to copper. It has been thought that previous liver damage by
hepatotoxic plants may result in excessive copper accumulation in the liver,
followed Dy a fatal hemolytic crisis. & recent study by Wnite, Swick, and Cheeke,
{1984} fails to support that theory.

A paper by Sternlieb (1980) discusses effects of excessive copper which are
very similar to those caused by PA metsbolites, to include interfarsnce with
fubulin and subsequent spindle formation. Mild hepatocellular megalocytosis seen
in this case, may reflect those changes. Acditionally, Sternlisb reports
deposition of Mallory's hyalin, as in this case, in the hepatocytes in various
conditions in which thers is a great excess of hepatic copper; these changes may
once again be related to the effect of copper ugon tubulin,

Contributor. Merck Sharp & Dohme Research Labs, West Point, Pennsyvlvania 15486.
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Case IV - 85-1 (AFIP 1948310).

History. Tissue from an agult mele Fischer rat, This mid-dose male rat was
found dead on day 531 of a chronic feeding study with a 2.5 cm diameter mass of the
caudoventral abdomen,




Gross Pathology. Mass, 2.5 om diameter, anterior to penis.

Contributor's Diagnosis & Comment. Preputial gland carcinoma.
The suUDCULAnEOUS mMass consisted of eolid nests, duct-like structures, and cords

of spithelial cells in a desmoplastic stroma. The tumor cells are pleomorphic,
squamous in character, and showed vesicular nuclei. Mitotic figures are numerous.
The duct-like structures contained keratin and cell debris admixed with
inflammatory cells. Accumulations of lymphoid cells are focal and multiple. In
some sections, tumor emboli are evident inm adjacent blood vessels.

AFIP Diagnosis. Carcinoma, preputial gland {per contributor)}, Fischer rat,
rodent .

Conference Note., The preputial and clitoral glands, like Zymbal's gland, are
compound holocTine branched tubuloalveolar glands, Acinmar cells are sebaceous and
all ducts are lined by stratified sguamous epithelium, Tumors arising from
preputial or cliteral glands are sguamous, as in this case, sebaceous, or a
combination of the two, Due to their location, they must be differentiated from
mammary gland neoplasms, Combinmed glandular and sguamous patterns, such as in this
case, are common in preputial gland carcinomas and would be uncommon In a mammary
neoplasm. A feature of epithelial cells of preputial glands is the abundance of
eosinophilic cytoplasmic granules, not evident in this case. However, in sections
stained with H&E at the AFIP, these granules are evident in many tumor cells.
Finally, some participants thought that the combination of adenocarcimoma anmd solid
(comedo) carcinoma patterns would be unusual in a mammary gland tumor of the rat.

A large cystic duct within the tumor in many sections, was thought by the moderator
to represent a pre-existing preputial gland duct; these tend to become cystic in
older animals. Numerous elements of normal mammary gland, with spithelial cells
i:mtaining @ brown pigment, are present around or have been incorporated into the
LUmOT .

Preputial gland tumors are uncommon in the rat with an inciderce of less than
SX as spontaneous neoplasms. Their incidence cam increase drastically due to the
effects of chemical carcinogens.

Contributor. Bio/dynamics, Inc., Department of Fathology, Mettlers Road, East

Millstone, New Jersey OB873,
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DAVID L, FRITZ, V.M.D.

Captain, VC, USA
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Results
AFIP Wednesday Slide Conference - No. 21
27 February 1985

Conference Moderator: Sidney R. Jones, DVM PHD
Diplomate, ACVP
Director, Department of Pathology
Hazleton Laboratories
200 Leesburg Turnpike
Vienna, VA 22180

Case I - HLA-2 (AFIP 1855058,

st . Ssue Trom @ lé-year-old spayed female mix-breed canine. The dog
was presmEad with a 3=-day history of anorexia, polydipsia, polyuria, and
vomiting. Physical examination revealed a temperature of 1009F ( 37.7°C), pulse
rate of 180 beats/minute and respiration characterized by panting. Mucus membranes
were pale with a capillary refill time greater than ? seconds., Dehydration was
estimated at 7-8%., The dog responded favorably to treatment of renal
insufficiency, but relapsed and was euthanatized one week later.

Gross Pathology. The abdominal cavity contained 3-4 liters of fluid. The
kidneys appeared s en. The liver contained multiple 3 mm diameter yellow foci
scattered throughout the surface and parenchyma,

Laboratory Results, Abnormal serum chemistries included a BUN of 121 mg/dl and
creatinine of 5.8 mg/dl.

Contributor's Diagnosis & Comment. Liver: Multifocal parasitic granulomas.
Hepatlic capillariasis, Capillarla hepatica.

The liver sections contalned multiple circumscribed lesions characterized by a
thick connective tissue wall surrounding large numbers of ova, necrotic debrie and
mineralized material which results in artifactual knife marks in many sections,
The ova were typical trichurid eggs with prominent bipolar plugs. Hepatic
capillariasis was reported as an incidental finding. The diagnosis may also be
confirmed with impression smears of unfixed lesions. Some slides also contain a
section of kidney with severe diffuse chronic glomerulonephropathy.

E:a%laria hepatica infection of the liver of dogs may be observed as an

inci a nding during abdominal surgery or at the time of necropsy. Infection
with this nematode parasite has been abserved in mice, rats, cats, dogs, beavers,
muskrats, hares, pigs, gerbils, ground squirrels, rabbits, peccaries, nonhuman
primates and man.

The major host is the wild rat with infection being rare in the dog. Although
infection is inapparent in these species, it may cause hepatitis and death in
nonhuman primates and has been assoclated with severe hepatic fibrosis and
disordered liver function in man.

The adults of Capillaria hepatica live in the liver of various mammalian
species with wild rags- being the major host. Unembryonated eggs are produced by
the nematode in the liver where they are retained. Eopgs reach the environment only
through the decay of an infected carcass or when they are discharged in the feces



of carnivorous animals feeding on infected mammals. Eggs become infective in two
to six weeks following exposure to air. Infection results from ingestion of
embryonated eggs from the soil. Eggs hatch in the cecum and larvae penetrate the
mucosa and reach the liver via the portal veln, Larvae mature into adult worms
within the liver in approximately three weeks and subseguently cdegenerate releasing
large numbers of eggs into the liver parenchyma.

AFIP Diagneoses. 1) Hepatitis, subacute, multifocal to diffuse, mild, with
multifocal I%Eltiﬂdﬁ cysts containing nematode eggs, liver, mixbreed, canine;

etiology--compatible with Capillaria hepatica. 2) Glomerulonephritis, chronie,
diffuse, with tubulointerstitial changes, kidney.

Conference Note. Parasite eggs released into the parenchyma of an organ are
initTally walled off within a granuloma. The end stage of such granulomas may
leave the parasite eggs encircled only by a fibrous capsule as is present in this
case. Cysts formed by the host in response to foreign bodies, parasites, etc. may
be called adventitious cysts.

The eggs in this case range from &0 to 90 microns in length and 25-30 microns
in width; in some sections, they can be seen to be bioperculate. The egg wall
contains numerous striations which are characteristic of Capillaria hepatica.
Participants discussed the life cycle of this parasite.

some microslides contain a section of kidney as well as liver; although the
former is not a focus of interest in this case, the changes are compatible with an
immune mediated glomerulonephritis. A& variable number of plasma cells are present
in the cortical interstitium and cortical tubules contain, and are sometimes
distended by, pink homogeneous material, Additionally, a chronic pyelitis is
present in some sections,

i Contributor. Hazleton Laboratories, Inc,, 9200 Leesburg Turnpike, Vierna,
roginia 22180,
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Case Il - B4-000Z (AFIP 1949426).

History, Tissue from a Z25-month-old female Fischer 344 rat. This animal was
in the confrol group on a 2-year toxicity-oncogenicity study and was sacrificed
while in apparent good health at the temmination of the study.

Gross Pathology. A firm, multilobulated, centrally nmecrotic, circumscribed
mass measuring approximately & cm in diameter was located at the junction of the
body of the uterus and cervix.

Contributor's Diagnosis & Comment. Malignant schwannoma, uterus, Fischer
344, rat,

Nonepithelial tumors of the uterus are common in Fischer 344 rats. The
majority of the tumors are small, originate in the uterine horns, benign and are
classified as endometrial stromal polyps. This tumor is atypical in that it was
large, localized to the body of the uterus/cervix and was malignant. Significant
features of this tumor were nuclear palisading, interlacing of parallel bundles of
cells and marked nuclear pleomorphism characterized by glant cells with multiple
nuclei and abnormal mitosis. The differential diagnoses included malignant
schwannoma, stromal sarcoma and leiomyosarcoma.

AFIP Diagnosis. Sarcoma, undifferentiated, uterus, F344 rat, rodent.

Conference Note. The differential diagnosis included endometrial stromal
sarcoma, leiomyosarcoma, malignant schwannoma, and malignant fibrous histiocytoma.
Some participants thought this tumor represented a fairly uncomplicated
leiomyosarcoma except for occasional areas where tumor cells become rounded which
would be unusual for malignant smooth muscle cells. Participants thought the tumor
lacked the fibrous character which is typical of malignant fibrous histiocytoma.
Most participants were in agreement with a diagnosis of endometrial stromal sarcoma.

The Department of Immunochemistry was able to demonstrate the presence of 5-100
protein in most tumor cells and, based upon that finding and the histologic
appearance of the tumor, they concurred with the contributor's diagnosis of
malignant schwannoma. The Department of Neuropathology failed to see any patterns
suggesting a neural origin in this tumor. Further, they did not feel that the
5-100 positivity of cells was typical of the degree of staining they commonly see
in schwannomas. '

5-100 protein, formerly thought to be neural-specific, is now known to also be
found in numerous non-neural tissues (Weiss, Langloss, Enzinger, 1983). Recently,

several different types of S-100 proteins have besn elucidated Takahashi, Isobe,
Ontsuki et al., 1984),

Malignant schwannomas have been described in the uteri of mice (Stewart,
Deringer, Dunn et al., 1974) and in the dorsal spinal nerve root of a laboratory
rat (Abbot, 1982), but not in or associated with the rat uterus. Much more
commonly, endometrial stromal sarcomas and leiomynsarcomas arise from the rat
uterus, and have the same general appearance as the tumor in this case, to include
the numerous multinucleated giant cells. Differentiation of the two may be
difficult without special immunochemical stains such as for the intermediate
filament “desmin® found in muscle. However, differentiation may be academic, since

often the neoplasms will represent an incidental finding at necropsy as in this
case,



Contributor. Dow Chemical Company, Mammalian & Environmental Toxicology
Research Laboratory Bldg., Midland, Michigan &48840.
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Case I1II - 10419-B4 (AFIP 1945396). (2 kodachrome slides included).

story. ssue from a l-year-old female domestic shorthair cat. The cat was
obta as a kitten from the Humane Society. At & months of age it was taken to
the veterinarian to be spayed. The cat was icteric amd the veterinarian refused to
spay the cat. S5ix months later it began losing weight and was still jaundiced.
The owners refused treatment and the cat was killed.

Gross Pathology. The liver showed micronodular cirrhosis in all lobes, with
broad scars on the surfaces of some lobes. The hilus of the liver was fibrosed to
the pancreas and the duodenum. Common bile duct and all extrahepatic bile ducts
showed marked dilation with very thin walls.

Laboratory Results. Lab results at time of suthanasia:

ine aminotransferase 1215 usL (25-75)
Alkaline phosphatase 379 U/L (8-94)
Total bilirubin 12.5 mg/dl (0.0-0.7)
REC 7.77x105
WEL 11,5x10° (65 segs, 31 lymphs, 1 mono, 3 eos)

Contributor's Diagnosis & Comment. The tissue was characterized by
pseudolobules of more-or-less uniform size. The pseudolobules were isolated and
surrounded by thick scar tissue septae. Small bile ducts permeated all septae.
This pathology is characteristic of biliary cirrhosis. 1In this cat the biliary
cirrhosis was secondary to chronic extrahepatic bile duct obstruction. The cause
of the extensive fibrosis around the common bile duct, duodenum and pancreas could
not be detemmined at necropsy.

Tissue sections stained with rubeanic acid revealed numerous tocyte
copper-containing granules. Atomic absorption analysis revealed :E?mi 1;;%1:31-
2,500 parts per million on dry weight basis. This value is compared to a normal
hepatic copper concentration of 60-70 ppm DW (Center, Baldwin, King et al., 1983).
The excess copper is secondary to chronic bile duct obstruction. :



AFIP Diagnosis. Cirrhosis, diffuse, severe, liver, domestic shorthair, feline.

Conference Note. Although conference participants were in agreement that the
liveT of this cat 1s cirrhotic, thers was discussion about the pattern of
cirrhosis. The nodules of hepatocytes rarely contain either a central vein or any
portal structures. Some participants thought the nodules are being so severely
constricted by the encircling fibrous connective tissuve bands that the central vein
is obscured by compression. Others thought the nodules were purely regenerative
and would therefore contain no preexisting structures.

The Department of Hepatic Pathology diagnosed micronodular biliary type
cirrhosis. They commented that the lesions do not represent "reverse lobulation™
(central to central linkage, characteristic of congestive cardiac cirrhosis). The
disease process started as and has progressed beyond portal fibrosis and bridging.

Based upon guidelines set by Anthony, et al. (1978), the nodules present in the
micronodular pattern of cirrhosis are less than 3 mm in diameter, are reqular in
size relative to one another, generally lack any normal anatomical relationships,
and are seen relatively early in the course of the disease. Etiologies of this
type of cirrhosis include biliary obstruction, alecoholism, and hemochromatosis,
Other patterns of cirrhosis are macronodular and mixed,

Cholestatic hepatic diseases in the cat include neoplastic, parasitic and
infectious conditions, cholelithiasis, congenital malformations, hepatic lipidosis,
;g}g poorly defined syndrome of cholangichepatitis (Center, Baldwin, King, et al.

. Contributor. College of Veterimary Medicine, University of Missouri, Columbia,
Missourl é5211.
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Case IV - HLA-1 (AFIP 1899158).
History. Tissue from a 74-week-old female CD-1 mouse which was a control from
a chronic dietary study found dead at BB weeks.

Gross Pathnlg%v_. Al.Bxl.6x 1.2 cm mass involved the muscle and surrounding
tissue on the left side of the head.

Contributor's D psis & Comment. Hardian gland carcinoma.

This Harderian gland carclinoma had invaded the brain.

In this Z-year chronic study, eyes examined from terminally sacrificed control
animals demonstrated the following incidence of Harderian gland neoplasms,

Male Female
Number of animals with eyes examined 31 41
Harderian gland adenoma 2 (6.4%) 2 (4.9%)
Harderian gland carcinoma 0 (0%) 1 (2.4%)

AFIP Diagnosis. Adenocarcinoma, Harderian gland, head, CD-1 mouse, rodent.

Conference Note. The Harderian gland is a horseshoe-shaped lobulated
tubuloalveolar lactimal gland located within the orbit. The gland has a single
excretory duct which opens at the base of the nictitating membrane. Spontaneous
necplasms of this gland have been reported as incidental findings in mice, rats,
hamsters and rabbits. Until recently the function of the gland was thought to be
the production of oily secretion that lubricates the surface of the eye and
nictitating membrane. Recent findings suggest a link between this gland and a
retinal-pineal-gonadal axis which may indicate the Harderian gland is a source of
pheromones (Foster, Small, Fox, 1982).

The Harderian gland can be identified by the presence of porphyrins and both
normal and neoplastic cells contain characteristic cytoplasmic lipﬁd droplets.,

Well-circumscribed adenomas are more common, accounting for S—£% neou
of spont
tumcrs of mice, while the adenocarcinomas aﬂﬂ'ﬂ.ﬂ:lt for -EII:E 1%, . ,

i Contributor. Hazleton Laboratories, Inc., 5200 Leesburg Turmpike, Vienna,
ginia ZZ1560,
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Sheldon, W. G., Curtis, M., Kodell, R. L. et al.: Primary Harderian
necplasms in mice. J. Matl. Cancer Inéh 71(1): 6l-68, 1?33.? Hiad
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Fesults
AFIFP Wednesday Slide Conference - No, 22
12 March 1985

Conference Moderators: COL George D. Imes, Jr.
LTC John M. Pletcher
Department of Veterinary Pathology
Armed Forces Institute of Pathology
Washington, DC 20306

Case I - 83-2871 (AFIP 1957380).

History. Tissue from an lB-month-old Nguni bull (bovine). Two out of ten
Ngunl cattle had alopecia with chronic skin lesions. Repeated skin scrapings at
weekly intervals were negative for parasites. Weekly dipping ceased 3 wesks prior
to clinical examination and had no effect on the skin lesions.

Gross Pathology. The lesions were chronic in nature, There was thickening of
the sxin w ary scaly areas of alopecia, especially around eyes, dewlap,
forelegs, flanks, thighs and the escutcheon area. Alopecia was less marked over
the shoulder area but the skin was also dry, scaly, and thickened., The nasal
mucosa contained numergus 1/2 mm diameter cysts that were easily visible to the
naked eye and easily palpable inside the nostril,

Contributor's Diagnosis & Comment. Dermatitis, nonsuppurative with numerous
crotozoal cysts, subacute, diffuse, moderate, skin, bovine. Besnoitia besnoiti.

Besnoitia besnoiti is a cyst-forming sporozoan with § 2-host life cycle. It
causes a . litating, and occasionally fatal disease in cattle, horses,
and burros. The disease has both cutaneous and systemic manifestations, Rabbits
are experimentally susceptible, and similar organisms have been seen in blue
wildebeest, impala, and kudu.

When an intermediate host ingests the oocysts, the organisms invade mumerous
cell types producing tachyzoites that invade fibroblasts amd produce large cysts
that are filled with numerous bradyzoites. The cyst has an acellular wall which is
encapsulated by dense fibrous connective tissue and it contains fibroblasts that
have been greatly expanded by proliferating bradyzoites. HNuclei of thess
fibroblasts are moved to the periphery of the cell where they are flattermed and
compressed against the immer surface of the acellular wall of the cyst.

Grossly skin invaded by these cysts appears thickened and rugose, and the cysts
which may be up to 2 mm in diameter are easily seen with the naked eve.
Histologically numerous large spherical Besnoitia besnoiti cysts are present in the
dermis which is usually infiltrated with mononuclear inflammatory cells while the

epidemmis is moderately thickened and somewhat hyperkeratotic.

AFIP Dia s. Dermatitis, granulomatous, diffuse, mild to moderate, with

rumerous large intracellular protozoal cysts, skin, Nguni, bovine, etiology--
compatible with Besmoitia spp.




Conference Note. In some histologic sections, there is follicular keratosis
with a small number of intrafollicular bacteria. Some participants noted slight
thickening of the epidermis due to mild hyperkeratosis. Special stains demonstrate
that the thick hyaline walls of the protozoal cysts are composed of fibrous
connective tissue. The walls stain weakly with PAS and the bradyzoites within the

cysts are strongly PAS positive.

Some facets of the life cycle of Besnoitia spp. are still unclear, The
conference moderators have had some experience with besncitiosis as an endemic
disease in native African cattle. The disease there iz serious and has warranted
the development of a vaccine. In one early cycle of the disease, tachyzoites
replicate in host endothelial cells much like Sarcocvstis 8pp.; it is this phase
which is associated with severe clinical signe (especially anasarca), and survivors
are then subject to the chronic debilitating form of the disease, In this case,
several participants noted small intracellular cysts in dermal blood vessals
possibly within endothelial cells. Although Soulsby (1982) and Kreier E.'I.F'-I‘Ti 1ist
the cat as the definitive host for B. besnoitia, participants guestioned whether
cats alone could support the widespread endemic disease seen in Africa, It was
speculated that other animals might serve as definitive hoste as well.

Contributer. Veterinary Research Institute, Onderstepoort, South Africa,
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1577.
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pp 194-202,
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Case II - VB&-754 EIS';?EIE}.

tory. Tissue from a 13-year-old male African lion (Panthera leo). Four
days prior to this animal's death he was noticed to be off Feed. The day before
his death the animal was observed to be depressed and dyspneic. He died the next
day when he was immobilized for examinat ion.

Gross Pathology. Marked icterus ang moderate generalized muscle atrophy were
eviﬁa:‘-l:. A moderate amount of clear yellow fluid was present in the thoracic and
abdominal cavities. The liver was mogerately swollen and was brown with a fine
yellow reticulated pattern evident throughout the paremchyma. The lungs were
moderately reddened and were firmer than normal. Numerous 1-2 mm in diameter dark
red focl were evident throughout the parenchyma of all lung lobes. The spleen was
engorged with blood,




Laboratory Results. A CBC was done on a blood sample drawn just prior to the
animal's death, The results were as follows:

W8C = 11.0 = 10 WBC/ul

Hemoglobin = 8.3 g/dl

Het = 27.2%

Segnented neutrophils 34%

Band neutrophils 57%

Lymphocytes 7%

Monocytes 2%

Platelet estimate « 13 per o.i.f. (low)

Contributor's Diagnoses & Comment. 1) Acute interstitial and microfocal
pyogranulomatous pnﬁ%ﬁ. Z) Acute focal pulmonary hemorrhage. 3) Subacute
focal granulomatous and necrotizing hepatitis, Etiology--Salmonella sp. {Group D).

Our differential diagnosis after microscopic examination of the tissues
included FIP, toxoplasmosis, and systemic salmonellosis, Tests on an antemortem
serum sample (collected just prior to the animals death) and an unfixed postmortem
liver specimen revealed the following:

FeLV test - negative

FIP titer - megative

Toxoplasmosis titer - negative

Serum electrophoresis - mildly elevated gamma globulin (gamma glob, = 2.1 g/dl)

Aerobic culture of liver - Salmonells sp, isolated. The Salmonella was

ronmotile and thus could not be serotyped. ey

AFIP Disgnoses. 1) Preumonia, interstitial, pyogranulomatous, diffuse, severe,
with 'rm_IEI?u:ﬁ necrosis and hemorrhage, lung, African lion, Panthera leo, feline.

2) Hepatitis, necrogranulomatous, multifocal, moderate, liver. 3) Degeneration and
lipoidal change, hepatocellular, centrolobular to diffuse, mild to moderate, with
canalicular bile stasis, liver.

Conference Note. In the lung and especially the liver, megakaryocytes are
present. lIn wer, numercus nucleated red blood cells are presant along with
other erythrocyte precursors, indicative pf extramegullary hematopoiesis.
Hyperplasia of type II preumacytes is present diffusely throughout the lung. One
participant noted that hyperplasia of these cells almost always accompanies
interstitial pneumonia. Focal discrete areas of pulmonary hemorrhage and necrosis
are suggestive of microinfarcts; some participants reported seeing fibrinous
thrombi within septal capillaries. Within the liver, degeneration and piecemeal
necrosis of hepatocytes leaves hepatic cords disrupted. An occasional mitotic
figure is seen in hepatocytes indicating to some participants that a substantial
amount of necrosis has taken place. Random hepatic necrogranulomas in this caee
were not thought by many participants to be typical typhoid nodules. In some
species, calves for instance, these hepatic lesions of salmonellosis may be nothing
more than foci of coagulative necrosis in which the organism can often be seen,

Although Salmonella spp. are invasive, the invasion is superficial and is
followed by multiplication and production of enterotoxins. ﬁse toxins are
similar to the enterotoxins produced by E. coli and Vibrio cholerae in that they
stimulate intestinal crypt cell adenylate cyclase which results In excessive
secretion into the lumen leading to diarrhea and dehydration (Greene, 1984).




in the lung of
tie monary thrombophlsbitis, which may have been present
thissﬂm, IE:; m?mmrted and is E':fiﬂEhtl;-.r a feature of 5. enteritidis infection

of hamsters (Innes, Wilson, Ross, 1958).

Contributor. MNew Mexico Veterimary Diagnostic Services, 700 Camino de Salud,
Albuguergue, New Mexico E710&.
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Timoney, J. F., Neibert, H, C., and Scott, F. W.: Feline salmonellosis.
Cornell Vet. &8: 211-21%, 1578,

Lase 111 - 83/1653 (AFIP 195011¢).

StOory. sue Trom a l2- h-old Hereford x Friesian steer, bovine. The
mob o steers had been grazing an irrigated pasture in the southern Riverina
district of New South Wales during late winter. As the subject animal was found
dead, no clinical signs were observed, '

Gross Pathology. The autopsy was performed on the property and the submitting
veterinarian Esr:rhd the following: good body condition, blood-stained frothy

material about the mouth amd external nares, congestion of subcutaneous tissues,
enlarged friable liver and severely enlarged congestes pulpy spleen with numerous
capsular ecchymotic haemorrhages.

Laborat Results., Impression smears of the spleen, when stained with
polychrome u%ﬁrﬂEE blue, revealed humerous capsulated organisms with g morphology
consistent with Bacillus anthracis.

Contributor's Dia es & Comment. 1) Septicemic Bacillus anthracis infection,
) Acute Dacterial Eﬂ%;fls. 37 Acute bacterial splenitis,” 47 Intravascular
cosgulopathy. 5) Acute sepmental fibrinohemorrhagic peritonitis,

There is a well-gefinen "anthrax belt" in the stats of New South Wales
extending along the near western plains. We freguently see the septicemic form of
the disease in sheep and cattle and occasionally, the pharyngeal and intesting]
forms in pigs and cattle, respectively. The septicemic form is usually dia
on the basis of peripheral blood smears and we VETy rarely receive material for
histological examination.

In the present case the liver and splesn contained numerous septic emboli
consisting of large bacilli with truncated ends, displaying no sporulation and
often occurring in chains, Further evidence of septicemia was provided by mild
periacinar congestion in the liver, severe congestion ang hemorrhage in the spleen,



hepatic neutrophilia, serous hepatitis and fibrin thrombi in the sinusoids of both
the liver and spleen.

Two characteristics of Bacilus anthracis favor pathogenicity. The capsule,
whose major component is polyglutamic acid, I:nln::ﬂrg. the host's defenses by
preventing phagocytosis. In addition, the bacteria slaborate a toxin with three
components, factors I, II, and III, which increases capillary permeability and
presumably initiated intravascular coagulation in this case., Late in the course of
the disease, systemic effects of the toxin are leukocytosis and increases in blood
potassium, chloride and phosphate together with hypoglycemia and lowering of blood
sodium, caleium and cholinesterase.

A IP Diagnoses. 1) Congestion, diffuse, severe, with lymphoid necrosis and
hemarrhage, anE myriads of bacilli, spleen, Holstedn Fresian cross, bovine.

2) Thrombosis, multifocal, mild, with myriads of bacilli, liver:
eticlogy--compatible with Bacillus anthracis,

Conference Note., It was penerally agreed that the presence of red hlood cells
in the splenic white pulp which surrounds central arterioles constitutes
nemorrhage. Differentiation of anthrax bacilli from postmortem contaminants {often
Clostridia spp.) can pose a problem although the contaminants are said to be

arger, piumper, and more robust. Anthrax bacilli are said to be squared
"box-car-shaped® bacilli, although in tissue sections their ends may be rounded,
Due to the presence of numerous intrasinusoidal fibrinous thrombi, participants
speculated that disseminated intravascular coagulopathy (DIC) may have played a
major role in this animal's death. Scattered inflammatory cells in the liver were
considered normal background for the bovine,

The three fragments of the anthrax toxin alluded to by the contributor, are
also known as edema factor (EF), protective antigen {FA), and lethal factor (LF);
none is toxic alone. It has recently been shown that EF is an adenylate cyclase
which is activated when it enters the eukaryotic cell. A proposed model envisions
PA reacting with host cell receplors causing changes (perhaps allosteric) which
allow EF and LF to enter the cell. In the cytoplasm EF is activated when it regets
with a heat-stable substance, probably ceruloplasmin, Cyclic AMP formed by the
activated EF leads to the edematous response characteristic of the disease
(Freeman, 1985), It has been postulated that death is attributable to respiratory
distress resulting from fluid loss intn the lung, and to circulatory embarrassment
due to pressure from fluid lose into the mediastinum (Ezzell, 1984). The anthrax
toxin differs from enterotoxins of cholers, E. coli, and Salmonella which activate
host cell eyelase, in that anthrax toxin EF Is Itself a cyclase, Virulence, in
addition to toxin formation, is partially dependent on the formation of 2 olutamyl
polypeptide capsule by the anthrax bacillus (Freeman, 1985),

Incubator areas for anthrasx are regions with alkaline soil, high nitrogen
levels caused by decaying vegetation, and temperature in excess of 15.5°C. Dwarf
and possibly other swine have an unusual and effective defense mechanism against
the spores of B. anthracis in that spores do mot readily germinate and are rapidly
cleared from thése animals, even following massive challenge (Walker, 1957).

Contributor. Regional Veterinary Laboratory, New South Wales Department of
Agriculture, Private Mail Bag, Wapga Wapga, NSW 2650, Australia,



%Hnﬂ rﬂﬂi?a.
Ezz 3 o« Wa, lvins, B, E.; and Leppla, 5. H.: Immunoelectrophoretic

and kinetics of in vitro production of the protective antigen

gﬁlﬁ%ﬁéltﬂiﬁ:}lémﬂ of Bacillus anthraecls toxin. Infect. & Immun. 45(3):
761-767, 1584, _ Tk

Freeman, B. A.: Textbook of Microbiclogy. Chapt 27, W, B, Saunders Co., 1985,
oo S&84=570.

Nungester, W. J. (Chairman): F':mci ?;‘}tn; ﬂg:{ﬂ ;-'1 I;r:;gress in the
Understanding of Anthrax. Fed. Proc., 2&(5): H .

Eﬂfsrian:m.]., Friedlander, A., Dreier, T. et al.: Effects of anthrax of toxin
components on human neutrophils. Infect. & Immun. 47(1): 306-310, 1985,

van Ness, G. B.: Ecology of anthrax. Science 172: 1303-1307, 1971.

walker, J. S., Klein, F,, Lincoln, R. E. et al.: A unigue defense mechanism
against anthrax demonstrated in owarf swine, J. Bacteriol. 93(8): 2031-2032, 1967.

Young, J. B.: Epizootic of anthrax in Falls County, Texas. J. Am. Vet. Med,

Assoc. 187(9): Ba2-843, 1975,

Case IV - AWM-B 8-84 (AFIP 19473%2). (1 kodachrome slide included).

History. Tissue from an lG-year-old female Domestic Short r, feline. The
cat was presented to the treating clinic because of g prolonged digestive
disturbance.

Gross Pathology. The liver was tan colored, slightly enlarged and was
diffusely graiﬁ. The abdominal lymph nodes were enlarged. The lymph nodes had
multifocal white areas, which when cut were firmer than the surrounding tissue,

Labaratory Results.
E‘“‘Z‘!%ﬁ!-—ma; BUN - 140 mg; Creatinine; Total protein - 7.3;

Albumin - 2,91; SGOT - 115; SGPT - 169: Globulin - 4,4; FeLeuk - Negative.

Contributor's Disgnosis & Comment. Bile duct carcinoma, liver, domestic
shor r, Tellima,

Bile duct carcinoma {cholangiocellular carcinoma) is an uncommon tumor in both
?an and Im:it.ictfmrnimaltps.mim the ;ﬁline, it is considered to be g relatively rare
umor. In one s atnaik, 1973) spanning eleven years and 3.14% necropsies, no
intrahepatic bile ouct carcinomas were reported although 2 E!trﬂ;lmitiﬂ bile ﬂua*t
carcinomas were reported,

AFIF Diagnosis. Cholangiocarcinoma, liver, domestic shorthair, feline.

Conference Note, In areas unaffected by the neoplasm, the liver is cirrhotic
and BS are constricted by encircling bands of fibrous connective
tissue, In Some lutnl}es. central veins are present, while absent in others,
Variably-sized lymphoid infiltrates are present in portal areas and bile duct
proliferation is diffuse, Some participants thought that these lesions were
compatible with the second or third stage of chronic lymphoeytic cholangitis of
cats as described by Prasse, Mahaffey, DeMovo, et al. in 1982,

Additionally, a bile duct papillary cystadenoma is present in most sections
Participants speculated that the disease in this cat progressed from ::r'nlar'-giti; or
cirrhosis, which stimulated bile duct proliferation, to cystadenoma and eventually



to cholangiocarcinoma. Cells lining the cystadenoma do not pile up and their
mitotic rate is low in contrast to surrounding carcinomatous cells which are
rapidly dividing and piling uw in some places.

While neoplasms of the biliary tree are rare in man and comestic animals,
carcinomas of both the intra- and extrahepatic biliary tree have been reported in
the cat. Interestingly, clonmorchid infection of the biliary tract of man is
associated with a high incidence of neoplasia of that tissue. Clonorchis infection
has also been related with biliary neoplasia in the dog and cat making this single
;:ausal agent responsible for tumarigenesis in three different species {Moulton,
S78).

Contributor. Division of Pathology, HF-100, Center for Food Safety and
Applied Nutrition, FDA, 200 C Street 5.W., washington, DC 20204,
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Case I - 84/2000 (AFIP 1956094).
History. Tissue from a flve-monthe-old lamb. This clinically normal lamb was
sent for shumtur and passed the routine antemortem inspection,

Gross Pathology. Postmortem examination revealed several papules, 36 mm in
diameter, on the Enmu&. No other gross abnormalities were detected.

Contributor's M“EE Diagnosis & Comment. Subacute multifocal glossitis
with epithelial ballooning neration, intraep lial puestules, bacterial
colonies and intracytoplasmic inclusion bodies.

Eticlogy, pox virus with secondary bacterial infection,

Name of disease; contagious ecthyma,

Although lesions of contagious ecthyma oeccur most commonly on the feet and lips
of lambs, they also occur in the oral cavity. Severe tongue lesions involving a
high percentage of slaughtered lambs from individual properties have mmimlly.l
led to the suspicion of an exotic vesicular disease outbreak. Histologically, the
lesions of contagious ecthyma are characteristic.

AFIP Dia s. 1) Glessitls, pustular, erosive, acute, multifocal, severe,
with ooning degeneration and eocsinophilic intracytoplasmic inclusion
bodies, tongue, breed unspecified, ovine; etiology--compatible with parapoxvirus.
2) Sarcocysts, multifocal, intramuscular, tongue,

Conference Note. Participants noted bacterial colonies superficially on the
tongue =] they were associated with the inflammatory response.
The differential diagnosis based on the histopathology alome included foot and
mouth disease, blue tongue, sheep pox, and ulcerative dermatosis, The savere
proliferative response which sometimes results in an exophytic lesion can serve to
differentiate contagious ecthyma from other diseases, but is not evident in this

reliably found in sheesp pox. Lesions of blue tongue are often angiocentric due to
the predilection of that virus for endothelial cells. Clinically, blue tongue and
sheep pox are usually accompanied by severe systemic disease, while contagious
ecthyma rarely is, Interestingly, colostral antibodies are not protective, and the
disease is commonly seen in lambs in their second wesk of life.

Contributor. Palmerston North Animal Health Laboratory, P.0. Box 1854,
Palmerston North, New Zealand. ;
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Case II - Bl-1995A, Bl-19958, 81-1995C (AFIF 1947250). (1 EM o included).
HISTOTy, Tissue fTom @ mature Angora male goat. A !c:IInEE;E-_.r noTMal Qoat was

kille owing an experimental procedure.

Gross Pathology. Numerous gray-white lobular masses were found throughout the
liver and a ﬂﬁ 3x5 om lobular mass protruded from the serpsal surface of the
abomasum. The cut surface of the abomasal mass revealed several nodules with
necrotic and lightly mineralized centers extending from the mucosal surface
the serosa. In the liver, larger, necrotic and cavitated masses varying from 4 to
8 cm in diameter, smaller solig masses, ranging from 0.5 to 1.25 em were observed.

Contributor's Diagnosis & Comment. redinod boma hepat
netaseasrinutor Gastric ca d, a sum with ic

Neoplastic cells in both the abomasum and liver were idemtical. Metastatic
sites in the liver differed only in that mineralization was not seen in areas of
necrosis. Diagnosis was based on the characteristic light microscopic appearance
of the tumor and the ultrasturctural findings of dense intracytoplasmic
membrane-bound secretory granules in tumor cells,

AFIP Diagnosis. Malignant neoplasm, abomasum, Angora, caprine.

Conference Note. The differential diagnosis Included coalescing granulomas
carcinold, and various sarcomas. The moderator, who contributed this case, sl'lnr;ruﬂ
a section of liver to which the neoplasm had metastasized f g ribbons
wapillary, and solid patterns of growth. Silver stains of the abomasal n'iu
revealed small nests of cells with what appeared to be argyrophyllic granules
within the cytoplasm; however, since these nests were adjacent to areas of
calcification, the stain was deemed equivocal. The ultrastructural features of the
neoplastic cells, as seen by the electronphotomicrograph, were not considered by
ﬂ;clpaﬁ; Eﬁ Iﬁ diagnostic; the ultrastructural pathology section of the

ibut tution reported finding characterist
DUSATALS Setiint ey e ng ristic carcinoid granules in



Carcinoids have never besn reported in the goat, and are extremely rare in
domestic species other than the African rodent, Praomys (Mastromys) natalensis,
which has a high incidence in old animals. The neoplasms arise Trom both
argentaffin and non-argentaffin cells which are part of the amine precursor uptake
and decarboxylation (APUD} group of cells, These cells were all formerly thought
to be derived from the neural crest, although this is no longer held to be true of
most APUD cells. In man, carcinoids are responsible for a carcinoid syndrome which
results from the release by the neoplasm of vasoactive amines, primarily serotonin
and kallikrein (Sykes, 1982).

Contributor. Comparative Pathology Branch, US Army Medical Research Institute
of Chemical Defense, Aberdeen Proving Ground, Maryland 21010,
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Case III - no contrib # (blood m:ﬂ {AFIP ]I.ﬂ-ﬁﬁﬂ-ﬂ&}'.

story. emale Macaca fascicularizs purchased as one of a group of
macaques acQuired from various Universities; prior use of these animals varied from
expeTimental surgery to fetal plumbism studies to psychological research.

il Aug 1982: Initial physical exam:
g

Bilateral alopecia
Hematologic and serum chemical values were within normal limits for the
laboratory.
Tz = 43,5
Tﬂ = 5[2
Ty = 2.69

Gross Patho P
use, severe, glomerulonephritis, bilateral.
2) Diffuse pigment deposition, liver and spleern.
3) Adenoma, adrenal cortex, (3 x 4 cm mass).
4) Atrophy, epidemmis, mild, with fragmentation and follicular keratosis.

Labarat Results.
January E;E!:

Nommal (+/=) ; =
REC 4,96 x 105 BN LAY Wac 11.3 HﬂrTal ff .
Hbg 10.9 g/dl 11.0 (1.0} X Meutrophil &5.
EI’ ;i?rf gg.g EE,EJ ¥ Lymphocyte 28.
L 3.0) ¥ Mon 07.
MCH 22.0 TRy
MCHC 29.5



March 1983:

ogy:
RBC  6.98 x 106 WSC 20.3
Hbg 13.3 g/dl % Neutrophil &9
HCT 45,2% % Lymphocyte Z3
MCV &5 fL ¥ Monpcyte 4
MCH 15.1 % Eosinophil 4
MCHC 29.2

Note: Serum chemistries withim two standard deviations of laboratory and/or
published normal values in January and March.

22 Aqut 1983:
was TounC incoordinated and ancrexic, and was euthanatized.

Hematol Normal (+/=) Chemistries (STAT) Mormal (+/=)
H. x 108 35 ( . BON 175.9 mg/d. 3 .
Hbg 9.5 g/dl 1.0 (1.0) Creatinirne 2.81 mg/dL 95 ( .2)
HCT 35.8% 2.9 (2.9) TProt 5.2 g/dl B.2 (1.0)
MOV 89,0 fL 62.0 (3.0) Phosphate 17.4 mg/dl. - 4.2 (1.3)
WBC 7.5 x 10° Glucose 86.9 mg/dL 56 (9)

X MNeutrophil 78 Cholesterocl 225.7 mg/dL *151 (21)
% Lymphocyte 18 Triglycerides 145.3 my/dl *117 (76)
% Monocyte 2

% Bands 2

MRBC = 74/100 WBC

Interpretation:

Blood smear: Anisgeytosis, poikilocytosis, "target" cells, nucleated REC's,
Howall Jolly bodies, and malaria parasitism,

Hematology: Low blood hemoglobdn and leukopenia with lymphopenia. .

Chemistries: Marked phosphatemia with elevated creatinine, BUN, cholesterol,
glucose and with hypoproteinemia.

Comment: Trophozoite (ring) and schizont stages are present im parasitized
erythrocytes. The percent of parasitized erythrocytes, the stapes present
concurrently, and granules within the Irophozoites are typical of Plasmodium imui,
This animal was in terminal renal failure when this smear was made =

Malaria parasitism in the Cynomolgus monkey is usually silent, unless
exacerbated by stress or splenectomy.

There are four plasmodial parasites that commonly infect macques. P, vivax is
distinguished by marked erythrocytic hypertrophy and characteristic stalning of the
gametes. P. knowlesi, the main differential for P. dnui, is a fulminating disease,
with two to three parasites per erythrocyte, and Infection of 100% of the
erythrocytes; survival is rare. P, cynomol i infections are rare, and limited to
rhesus monkeys. P. inui is relatively common, and infection of B0-85% of the
circulating erythrocytes is considered to be a heavy infection. The disease is
usually chronic, with eyclic (waft and wans) parasitemia. The gametes have
characteristic staining Qualities, but basophilic stippling is a function of pH.

AFIP Diagnosis. Erythroparasitemia, protozoal, diffuse, moderate, peripheral
blood, Cynomologus monkey, Macaca fascicularis, primate; etiology-compatible with
Plagmodium spp.




Conference Mote. Participants noted ring forms and trophozoltes within
parasitized red blood cells. Malarial pigment (hemazoin) present in association
with trophozoites, cannot be differentiated from acld hematin histochemically: it
is, however, positive for iron following microincineration, whereas acid hematin is

not.

In the differential diagnosis atocystis spp. must be included since
parasitized red blocd cells also contain trophozoites, gametocytes, and hemazoin,
but intraerythrocytic schizogony does not occur as 1t does with Plasmodium spp.

Nucleated erythrocytes were reporfed in the laboratory results but participants
did not consider them a remarkable feature in this smear. Also the 1
seen terminally could have been due to the immunocsuppressive effects of the adrenal
cortical tumor or the high BUN. Some also thought the fact that the animal was
immunosuppressed was additionally reflected by hypersegmentation of neutrophils
which were staying in circulation longer because younger cells could not be
released from the bone marrow.

Contributor. Division of Pathology, Walter Reed Army Institute of Research,
Washington, DG 20307.
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Case IV - B1-592 (AFIP 1900952).

story. S5ues Trom two 4-week-old male broad breasted white turkey poults.
These two poults are from a flock which had loose droppings accompanied by a modest
increase in mortality beginning at 3 weeks of age. Blindness with lens opacities

;aj;dmn in about 1% of the birds, and ataxia and torticollis in about 0,1% of the
s.

Gross Fatl-u!%, A white-yellow exudate was present in the lateral
ventricles, other gross lesions were seen,

Laboratory Results. Salmorella arizonae was cultured from the eyes,

Contributor's Diagnoses & Comment. 1) Ventriculitis, granulomatous, diffuse,
chronic, Severs, Iatmi ventricles, turkey. 2) Leptomeningitis, pleccellular,
diffuse, chronic, severe, turkey.

Not all sections eontain both lesions, Bacterial rods can be seen in the

exudate within the lateral ventricles. These are gram-negative and probabl
represent _§_ arironas, = Y




g, arizonae infection of the brain has been reported in turkeys (West, 1974)
and chickens (Silva, 1980). Granulomatous inflammation was the prominent reaction
in the chicken, but was not a feature In the turkey. This is the first report of
5. arizonae infection producing a granulomatous reaction in the brain of the turkey
TJdortner, 1983).

AFIP Dia ses. 1) Ventriculitis, mecrogranulomatous, segmental, severe, with
bacterlal ::EEIH. lateral ventricle, brain, broad breasted white turkey, avian.
2) Meningoencephalitis, granulomatous, diffuse, mild to moderate, brain;
etiology--compatible with Salmonella arizonae.

Conference Note, Some histologic sections do not contain lateral ventricle,

Salmonella arizonae formerly Arizona hinshawii iz 2 freguent infection of turkey
ess than - weeks of ape; chicks and other birde are occasiomally infected

as are reptiles and man. The organisms localize in the ovary of infected birds
often leading to epgshell penetration. The disease is seen most fregquently as a
systemic illness which affects many organ systems. Opacities of the eye
(ophthalmitis) as were seen in a small percentage of the flock represented by this
case, are seen in a significant number of poults infected with 3. arizonae, Dut may
also be seen in birgs afflicted with paratyphoid, Newcastle disease, aspergillosis,
or colibacillosis. Caseous caecal and intestinal plugs are characteristic of S.
arizonae but also of other Salmonella spp. Gramulomatous lesions in the brains of
EEE; and poults must be distingulshed from Dactylaris gallopava, a dematiacious
uUngus.

Contributor. WVirginia-Maryland Regional College of Veterinary Medicine,
virgInia Tech, Blacksburg, Virginia 24061,

mstm mdig.
re s D. Earl, Smith, E. E. et al.: Salmonellosis and

r - ol |
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Results
AFIP Wednesday Slice Conference - No. 24
3 April 1985

Conference Moderator: Leonard H, Billups, DVM
Diplomate ACVP
Environmental Pathology Services
809 Viers Mill Road
Rockville, MD 20851

Case I - B4N143 (AFIP 194788BZ). )
History., Tissue Trom a Z-year-old male coonhound which sxhinited acute onset
of rear IE% paralysls following several months of rear limb weakness.

Gross Pathology.
1) Etemyeﬁtzﬁ of thoracolumbar spine,

2) Fistulous inflammation of sublumbar musculature,
3) Mmultifocal pnewnonia.
4} Porcupine guills found in stomach, mesentery and spinal column,

Labnratuﬁ Results.
steurella tocida was cultured from the sublumbar muscles,

Contributor's Diagnosis & Comment, Fistulous pyogranulomatous inflammation of
the mesentery of the small Intestine caused by a migrating porcupine guill.

On subsequent investigation, the owner reported that the dog had exposure to a
porcupine two months prior to the start of the illness. The lung lesion appeared
as if there were migratory tracts through the lungs toward the dorsal and caudal
lobes. Similar migrations of plant awns can result in the thoraco-lumbar
osteomyelitis, The fact that P, multocida was isolated might be additional
evidence suggesting that the quills migrated to the T-L Jjuncture through the
lungs. Quills lodged in the stomach and duodenum wers very short,

A IP Diagnosis. Pyogranulomas, chronic, multifocal, severe, with associated
central foreign material, omentum (per contributor), coonhound, canine.

Conference Note. The nature of the central foreign material present within tha
pyogranulomas was discussed; plant material, porcupine guill, and suture material
were considered the most likely. The presence of a dark granular pigment and the
laminated structure of the material is highly suggestive of a hair shaft or similar
keratinaceous structure. Plant material would be PAS positive and highly
anisotropic. The material in this case is not PAS positive and is only weakly
anlsotropic. In many sections, however, several fragments of plant material,
clearly identifiable by the thick cell walls, are present within the
pyogranulomas. Presumably, this material was earried in with the quill,

Contributor. Department of Veterinary Science, School of Veterinary Medicine,
University of Wisconsin, 1655 Linden Orive, Madison, Wisconsin 53706.

ngtnd reading.
remnan, K. E., and Ihrke, P. J.: Grass awn migration in dogs and cats:

A ;tmspactiwe study of 182 cases. J. Am. Vet. Med. Assoc. 182{11): 1201-1204,
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Morshead, D.: Submucosal urethral ealculus secondary to foxtail awn migration
in a dog. J. Am, Vet. Med. Assoc. 182(11): 1247-1248, 1983,



Case 1] - HLA B&24 [(AFIP 1548733). .
History. T1ssue from a 2-cay-old 90 1b. male Holstein calf, This herd was
found to % experiencing an increased incidence. of metritis, retained placenta,

stillbirth, and weak calves in a group of first calf heifers. Calves born to dams
in this group usually exhibited swelling of the ventral neck region below the
larynx and gross lesions similar to those noted in this case. In contrast, calves
born to mature cows were normal. Im several Instances, weak calves were treated
with injectable Polyflex (Bristol Laboratories brand of arru,:li_.ciiliﬂ'.l, and showed a
marked clinical improvement with reduction of the swelling in 3-5 days,

Gross Pathology. Enlarged thyrolds with several hemorrhagic areas. No other
gross lesions noted.

Contributor's Morphologic Diagnosis & Comment. Hyperplastic goiter,
congenital. Eticlogy, ne geflciency.

Further investigation revealed that the group of first calf heifers had
inagvertently been supplemented with salt only, while the mature cows had received
a balanced mineral mix that included iodine., The marked clinical improvement with
reduction in thyroid size in the calves treated with Polyflex apparently resulted
from the presence of 500 mg of Povidone-Icdine as a preservative in each 25 gm vial
of Polyflex.

Histologic changes included hypertrophy of the follicular epithelium to a
columnar type, with hyperplasia and papillary infoldings. Essentially no colloid
was present within follicles.

AFIF Diagnoses. 1) Hyperplasia, follicular, papillary, diffuse, modsrate to
severe, with scant colleid, thyroig, Holstein, bovine; condition consistent with a

"hyperplastic goiter". 2) Hemorrhage, fibrin deposition and organization,
subcapsular, subacute, multifocal, moderate, thyroid.

Conference Note. Most histologic sections contain some emall follicles which
identify the tissue as thyroid. Differentiation of this hyperplastic goiter from a
thyroid adenocarcinoma is based on the degree of organization of the tissues and
the presence of normal structures such as nerves which would be effaced by an
infiltrative neoplasm.

The discussion centered on the types of goiter seen in domestic animals, common
goitrogenic substances, and some aspects of the ecology of iodine deficiency in
animals. Generally speaking, hyperplastic goiter is due to profound iodine
deficiency. The hyperplasia results from the effects of thyroid stimulating
hormone upon the follicular epithelium. Introduction of lodine to the diet of an
animal with hyperplastic goiter or to one experiencing mild iodine daficiency can
result in colloid goiter. Less common are nodular poiters which bear histological
similarities to both hyperplastic and colloid goiters and are usually clinically
silent. Toxic goiter is characterized by mild hyperplasia and is common in man
(Grave's disease) but rare in other animals.

The cause of the subcapsular and interstitial hemornage with organizing
fibrinous clots was speculated by participants to have been the result of trauma
guring parturition, possibly due to the prominence of the enlarged thyrold. The
hemorrhage and tissue damage from such trauma would explain the mild mixed
inflammatory cell infiltration present in the connective tissues adjacent to the
thyrold seen in most sections.



Contributor. Hazleton Laboratories, 9200 Leesburg Turnpike, Vienna, Virginia
22180,
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Case III - no contrib # (AFIP 1942619), (2 radiographic slides)

ﬁistng. Tissue from an ll-year-old male terrier, canine., This dog presented
with a one-week history of anorexia and depression and 4-day history of diarrhea.
On physical exam, conjunctiva were pale and the abdomen was tense. Radiography
revealed pulmonary increased density, possible renal caleuli and an abdominal
circumscribed mass.

Gross Pathology. At surgery, a mass found incorporating the duoderum was
resected, The mass was necrotlc with perforating ulceration and was firm to hard

and white, with a fibrous texture., There was also a firm omental nodule. The dog
recovered uneventfually, but returned one month later with recurrence of the
abdominal mass. The dog was euthanatized: at necropsy, nodules were found

;:r'lm.lﬁ'mt the liver, omentum and gastrointestinal tract. No skeletal Masses were
ound.

Labora Results.

surgical: Prior to death:
rematology:
WBC 53,0 x 10° 38.7 x 10°
RBC 27,79 x 106 3.1a x 10°
HgE &.4 g/dl 8.0 g/dl
HCT 19,.0% 23.3%
MCV &B.1 f1 74.0 11
MCH 22,8 pg 25.6 pg
MCHC 33.5 g/dl 34,5 g/dl
PLT 90.5 x 103 84,0 x 10°
Differential:
Seq 4% 71%
Band 10% S%
Lymph Z2% 5%
Moo 4% 11%
EDS 0% B%

Presurgical: Slight polychromasia and moderate anisocytosis, micro-
Cytosis and hypochromasia. Reticulocyte count 3.8.



Prior to death: Slight poikilocytosis and moderate microcytosis,
macrocytosis and polychromasis,

Serum chemistry:
Presurgical:

Urea 15 mgk

Creatinine 0.8

Sodium 145 megsL

Potassium 4.5

Phosphate 4.2 mg%

Calcium 8.0 .
Total protein 5,2 gm¥

Albumin 2.0 gmi

Alkaline phosphatase 508 IU/L

SG0P 4%

LAz
Presurgical: Prior to death:
Coleor Yellow Yellow
specific gravity 1030 10Z1
Urobilinagen Neg Neg
Occult blood ™ .
Bile " "
Ketones I L
Glucose . "
Bilirubin " "
Protein Pos Fos
pH 7.5 7.0

Contributor's Diagnosis & Comment. Ostecsarcoma, duodenum, with metastasis to
omentum, spontanecus neoplasm.

Canine extraskeletal osteosarcomas, also variously diagnosed as malignant
mesenchymomas, arise infrequently in soft tissusee anc have been rarely reported as
primary tumors in the absence of Spirocerca 1wl infection. The histlogenesis of
the ossifying tumor in extraskeletal soft tissues remains controversial,

AFIF Diagnosis, Osteosarcoms, with chondromatous differentiation, small
intestine, terrie r, canine,

Conference Note. The radiographic slides reveal abdominal radiodensities which
on the era- view, are located in the region of Ls and Lg ventral to the
kidrey.

Extraskeletal ostecsarcomas are known to occur in association with other
conditions such as mixed mammary tumors, mixed tumors of the thyroid, and
Spirocerca lupi granulomas of the esophagus (Alexander, 1979). "They are also
EE:IE"-I: to arise from areas of myositis ossificans or from foci of dystrophic
ossification, Visceral ostegsarcomas are considered to be manifestations of
teratoma development (Eckerlin, 1976)., The histiogenesis of ossifying tumors in
extraskeletal soft tissues is controversial. In the mixed tumors (mammary,
thyroid) it is currently thought that cartilage develops from metaplasia of
myoepithelial cells: bone develops from endochondral ossification of the
cartilage. In tissues other than thyroid and mammary gland, it is thought
osteosarcomas may arise from malignant mvoepithelial cells which ean originate from



man andular tissues (Bardet, 1983). The neoplasm in this case has marvy
slmirlgiities with the jejunal r"ec:plasm reported by Eckerlin, Garman, and Fowler in

1976,

Contributor, Department of Veterinary Medicine, 10th Medical Laboratory,
APO New York O5Ie0,
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Case IV - 84-51 (AFIP 1948878). (2 microslides)

STOTy. [lissue from a 3-year male mixed breed canine. The dog was
presen with clinical signs of tetraparesis, it could not stand unassisted, and
nad a swollen, hot, left carpal joint. The dog had a history of unilateral
endophthalmitis of two month's duration and @ swelling of the left carpal joint of
one week's duration.

Gross Pathology. The ventricular myocardium contained multifocal pale yvellow
areas up to 5 mm in diameter. The spleen and kigneys contained similar lesions
varying in size from 1 mm to 1 em in diameter, There was destruction of
intervertebral dises and adjacent metaphyses of To.3 and Taos. Similar
extensive loss of bone had occurred in the radial carpal bore, and the articular
surface was dull, granular and focally eroded. The cornes of the left eye was
opaque and vascularised

Laboratory Results.
Urinanalysis: Cloudy, Blood +++, Protein ++, Neutrophils ++, Red blood cells
+++, Transitional epithelial cells ++, Coarse granular case ++, Fumgal hyphae

present.

Microbiclogy: Aspergillus terreus was isolated from the spleen, heart, kidney
and thoracic vertebrae,

Contributor's Diagnosis & Comment. Nephritis, multifocal, pyogranulomatous,
necrotlzing. Fungal Er‘_;ﬁau and aleuriospores, kidrey, mixed bresd, dog, Etiology
- ns%g'rgillus Lerreus.

case is typical of several cases of disseminsted A. terreus infection seen

OVer the past four years. The majority have been in the German shepherd breed.
The reasons for the relatively sudden appearance of the disease is unclear.




A-IP Diagnosis. MNephritis, necrogranulomatous, chronic-active, multifocal,
severe, with vasculitis, infarction, and intralesional fungal hyphae, kidney, mixed

breed, canine,

Conference Note. A vascular distribution of the etiologic agent is suggested
oy multifocal thrombi present at the corticomegullary junction with areas of
infarction in the deeper cortex.

Fungal hyphae can be seen on both the HAS and PAS-stained sections, but are
sean Dest with GMS, The hyphae are parallel-walled, septate, and range from 5-12
microns In diameter, Terminal, up to 20 microm bulbous swellings are present on
Nyphae, as are occasional spores which bud laterally off of hyphae. Since no
Dseudohyphae or yeast forms are present, organisms such as Candids and Blastomyces
can De ruled out. Hyphae of zygomycetes are rarely septate, have nonparalle
walls, and are generally wider than those in this case. The large termimal and
occasional lateral aleurospores seen on Nyphae in this case are diagnostic for
Aspergillus terreus, differentiating it from other nis:Eergﬂlus spp. and
paellomycetes. These spores, however, are not readily visible without GMS stains,
This case bears many similaritise tpo cases of disseminated 8. terreus in dogs
reported by Wood (1978) and by Mullhaney (1983), T o=

Participants noted the monotonous population of lymphoblastic cells in the
interstitium of this kigney and hypothesized that an underlying neoplastic disease
of the lymphoreticular system may have served to immunosuppress the animal and
predispose it to fungal infection. Participants alsc noted glomerular changes
which were interpreted as fibrin or amyloid deposition,

Contributor. Division of Yeterinmary Biology, School of Veterinary Studies,
Murdoch Unlversity, Murdoch, W. A, €150,

Eﬁﬁtﬂ:‘ reading.
resy «y Levin, 5., and Ingrieri, R, J.: Disseminated aspergillesis

M ; s
in a dog. J. Am. Vet, Med, Assoc, 182(5): 51g-518, 1983,

Weltkamp, A. A.: Aspergilloma in two cogs.  J. Amer, Anim. Hosp. Assoc. 18:@
303-305, 1982,

Wood, G. L., Hirsh, D, C., Selcer, R, A, et al,: Dlsseminated aspergillosis in
@ dog. J. Am. Vet. Med, Assoc, 172(€): T04-707, 1978,

Zook, B. C., and Migaki, G.: Hspergillosis in animals. In Aspergillosis.
Al-Doory, Y. and Wagner, G, E. (Eds), Chapt 12, Charles C. ThHomas Publishing,
Springfield, 1985, pp. 207-231.

DAVID L, FRITZ, V.M.D,
Captain, VC, USA
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Rasults
AFIP wWednasday Slide Conference - Mo, 25
10 April 1985

Conference Moderators: COL George D. Imes, Jr.
LTC John M, Pletcher
Department of Veterinary Pathology
Armed Forces Institute of Pathology
Washington, DC 20308

Case 1 - 82/9165 (AFIP 1949348).

History. Ssue from & la-month-old male Scottish highland ferret (Mustela
%nus uro). Seven of 700 ferrets on this property died after exhibiting
variable nervous signs which included head tilt, circling, lethargy and
depression. Both sexes were affected and all were young adults.

Gross Patho . The right external ear canal was filled with thick, dark
brown ex 2. Cympanic membrane was ruptured and the middle ear contained
purulent exudate. The adjacent bone and muscle were swollen and softened for up to
2 cm from the middle ear. In this reglon the meninges were thickered and Firmly
acherent to the bone. The underlying cerebrum, especially the right pyriform lobe
was dark red, swollen and malacic.

Laborat Results, Large numbers of ear mites (Dtodectes cynotis) were in the
exudate from the Tight external ear canal. staphyloctus aureus was cultured from
the right ear and meninges.

Large numbers of non-septate fungal hyphae were seen in smears from the right
ear and meninges. An Absidia sp. was cultured.

Lontributor's Morphologic Diagnosis & Comment.

Thronlc pyogranulomatous meningoencephalltls ith vascular thrombosis, necrosis
and numerous non-septate fungal hyphae,

Etiology: Absidia sp,

This entity has been recognized on several ferret farms throughout New
Zealand. The fungal infection apoears to originate in the external ear canal and
spread to the middle ear and adjacent structures, including bone, muscle, meninges
and brain., Circumstantial evidencs suggests that heavy ear mite infestations
predispose to the disease, perhape by creating a sultable environment for fungal
growth in the external ear canal.

Most positive fungal cultures have yielded Absidia spp.

{Them;.- slides are stained with Gomori's methenamine silver plus haemotoxylin
and eogsin),

AF1P Diagnosis. Meningoencephalitis and ventriculitis, necrogranulomatous,
focally extensive, with vasculitis, thrombosis, and intralesiomal fungal hyphae,
cerebrum, Scottish highland ferret, Mustels putorius furo, Mustelid,




Conference Note. In adaition to lesions noted in the morphologic diagnosis,
there 1s chorold plexitis and microabscesses scattered throughout the meuropil
adjacent to severely affected areas. Fungal hyphae range from 5-15 microns in
diameter, have non-parallel walls, are rarely septate, and branch irregularly.
Zygomycosis is comman In man secondary to untreated or poorly controlled diabetes
mellitus where high blood sugar levels stimulate organisms to grow into vessals
from surrounding tissues.

Contributor. Palmerston North Animal Heglth Laboratory, #.0. Box 1654,
Palmerston North, New Zealand.

Eumﬁsted reading.
nancler, F. W., Kaplan, W., and Ajells, L.: Zvoomyeosis., In Histopathology

of Mycotic Diseases, Chapt 27, Year Book Medical Punlishers, Chicage, 1980, po,
122-127, 294.301,

Corbel, M. J., Hambleton, P., Baskerville, A. et al.: Biochemical and
pathological changes in experimental ohycomycosis. J. Comp. Path. §3: 219-734,
1783,

Case II - 4B724 (AFIP 1B97832),

Story. S&Ue Trom an S-year-olc female Doberman pinscher which exhibited
gracual Efvulmmmt of weakness and weight loss over six months, Gastrointestinal
bleeding developed three days prior to presentation. Profound tetraparesis
developed and the dog was euthanatized. At necropsy, vertebral lesions, cardiac
ventricular dilitation, and blood throughout the small and large intestines were
mmdl "

Gross Pathology. Intervertebral dises C5-8 and -7 protruded into the spinal
canal,” The heart was globoid oue to ventricular dilation. The stomach was normal:
blood was present throughout small and large intestine,

Lal:mratng Results.,
W, prior to transfusion.

ECG - Ventricular premature contractions every 10th to 12th beat.

Contributor's Diagnosis & Comment. Chronic myocardial degeneration with
interstitial and replacement Florosis and fat infiltration; moderate arteriolar
intimal cushion formation.

(Other: cervical intervertebral dise protrusion with Wallerian degeneration of
spinal cord; hemorrhaglc diathesis, possibly due to von Willebrand's diseasze, )

This case demonstrates part of the snectrum of myocardial degeneration and
Fibrosis which is commonly seen In young to middle-aged Dobermans. The
cardiomyopathy in this dog had not vet been sxpressed as congestive heart fallure,
due to the intercession of concurrent disease: the wobbler syndrome and a
hemorrhagic dlathesis. Ventricular dilation, myocardial fibrosis and
atrioventricular valvular endocardiosis are the prominent gross findings in
Dobermans with advanced heart disease,

AFIF Diagnosis. Degeneration and fibrosis, multifocal and coalescing,
moderate, HIEE TIpIdosis, myocardium, Doberman plnscher, canine.




Conference Note. The lesions present in this case are essentially the same as
thosa described by Hazlett et al. (1983) and Calvert et al, (1982). The Department
of Cardiovascular Pathology interpreted the extensive interstitial fibrosis,
myositis (occasional mononuclear inflammatory cells and rare apgregates of
neutrophils), and variation in fiber size g5 compatible with a healing phase of
myocarditis which can be correlated clinically with human patients having dilated
cardiomyopathy. They also noted concentrlc and eccentric thickening of imtramural
coronary arteries and compare It to similar changes seen in humans with
hypertrophic cardiomyopathy. This change was also noted in Doberman hearts
examined by Ealvert and Hazlett, but was mot readily apparent In sections examined
by conference participants.

Other acquired heart diseases reported in Dobermans include hypertrophic
cardiomyopathy (Liu, 1979) and atrioventricular bundle degeneration causing sudden
death (James, 1942; Sandusky, 1979).

The term "fatty/lipid infiltration", as is seen in this case, is probably not
appropriate since these adipocytes are thought to arise in situ from perivascular
pleuripotential mesenchymal cells.

Contributor. Veterinary Laboratory Services, Ontario Ministry of Agriculture

ang Food, F.0. Box 3612, Guelpn, Ontaric MIH &RS.
sted reading.
vert, L. A., pman, W, L., and Toal, R. L.: Congestive cardiomyopathy in

Doberman pinscher dogs. J. Am. Vet. Med. Assoc. 181(&): 598-502, 1982.

Hazlett, M. J., Maxie, M. G., Allen, D. G. et al.: A retrospective study of
heart disease in doberman pinscher dogs. Can. Vet. J. 24(7): 205-210, 1%83.

James, T, N., and Drake, E. H.: Suoden death in Doberman pinschers. Ann. Int.
ved. 65 néi:_ﬁazl-aza, 1968,

u, wang, Maron, B. J., and Tilley, L. P,: trophic cardi athy in

the dog. Am. J. Path. 94(3): 497-507, 1979, R i oty

Sandusky, G. E., Kerr, K. M., and Capen, C. C.: Morphologic variations and

aging in the atrioventricular conduction system of large breed dogs. Anat. Rec.
193: 883-502, 1979,

Case 11l = B&=2174 (AFIP 1948332),

History. ssue from a year-old male Labrador retriever (Canis familiaris).
The dog was a research subject in a project relating to therapy of neoplasla using
feat and radiation. Sgquamous cell carcinoma of the lateral digits, right forefoot,
was diagnosed in Jan 1984 and treated with radiation. The tumor did not regress
but remained stable until Apr 30, 1584, New growth was noted on May 20.
Amputation was undertaken but abondoned when nodules in the neck discovered during

surgery proved upon examination of frozen sections to contain metastases.

Gross Pathology. The right thyroid is represented by a fibrous mass
approximately 3 x }-UE % 1 ecm. An irregularly nodular mass about 1/2 em. In

thickness extends over ventral part of trachea and larynx. Right axillary lymph
node 1s enlarged to approximately 3 x 1-1/2 x 1 cm. On cut surface this node is
irregularly white and tan in nodular pattern. There are several buckshot pellets
scattered through neck and subcutaneous tissue. There are several 1 to 1-1/2 mm.




whitish foci in ventricle. Coronary arteries are enlarged approximately 2X, -are
irregular and grayish white, Atrial ventricular valves are enlarged and mucoid.
Left lung is reddish-purple and poorly inflated. There are 2 or 3 approximately 3
mm. whitish-gray nodules in diaphragmatic lobe, shotgun pellets are in lung.

Contributor's Diagnosis & Comment, Atherosclercsis (perhaps arteriosclerosis
is more appropriate, conslgering the mineralization present in some vessels) is mot
a common finding at nmecropsy of the dog. Attached renorts lis: = number of
neoplastic and degenerative abnormalities and even tha residuals of earlier

pwsical violence, the embedded shotgun pellets, This is a bit unusual, even for 3
dog 13 years old.

Excerpts from the submitted necropsy report are as follows:

Microscopic exam: There are several small foci of fatty infiltration in
ventricle. Wall of coronary arteries is thickened 2 to 3X and there is reduction
of diameter of lumen. In various areas thess walls contain collections of large
lipid-laden macrophages, irregular spaces from which lipid has apparently been
Temoved Dy processing, cholesterol clefts, and sometimes a few small mononuclear
cells. Aorta does not have signficant morphologic change. In much of lung there
is thickening of interalveolar septae with increased connective tissue and small
mononuclear cells. Near pleura there is 2 well circumscribed, but not encapsulated
focus of discrete, cuboidal to polyhedral cells which are closely packed together
and in which groups of cells are divided into lobules by trabeculas of connective
tissue. The neoplastic mass is well vascularized, There is a small artery in
which there is much proliferation of media to nearly obliterate lumen. A few
lipid-laden macrophages are in wall of an arterisis between liver and gall
bladder. Trere are two tiny foci of mineralization in the wall of this vessel.
Some larger splenic arteriles have atherosclerotic changes. There is Increased
fibrous tissue in many capillary tufts. Sometimes there are atherosclerotic
changes in wall of arcuate vessels of the kidney. Atherpsclerotic changes are in
wall of artery and arterioles sssociated with pancreas. MNegplastic tissue from
mass in neck has morphologic characteristics like those described in lung nodules.
Squamous cell carcinoma in the foot is confirmed. There is a small mass of
neoplastic tissue like neoplastic tissue described in lung and in neck adjacent to
one adrenal. There are mild atherosclerotic changes In arterioles nearby.
Arteries and arterioles of the lymph node have atherosclerotic changes. There are
atherosclerotic changes in blood vasculature in bone marrow,

Diagnosis: Carotid body tumor with metastasis to lung and periadrenal tissue;
SQuamous cell carcinoma, foot; atherosclerosis, severe, diffuse; papillary cystic
hyperplasia, prostate; glomerulosclerssis.

A IP Diagnosis. Atherosclerosis, diffuse, moderate to severs intra- and
extramural coronary arteries, Labrador retriever, canine.

Conference Note. The dog provides a useful contrast to many other speciess
because of lts reslstance to the development of hypercholesterolemia and
atherosclerosis. When the latter does occur in the dog it generally has little
clinical signficance and in this context alone beare little relation to vascular
disease in man. The diffuse atherosclerotic lesions noted In the necropsy report
on this animal caused conference participants to speculate that the dog was
hypothyrold. Thyroxine affects synthesis, catabolism, and biliary excretion of
cholesterol. In hypothyroid animals cholesterol catabolism is reduced relative to




its synthesis; biliary excretion is also recuced with the net result being
mypercholesterolemia.

Thomas and Kim (1983) wrote an excellent review of human athemsl:lumsjl.s which
includes current concepts on Its pathogenesis; this paper is worthy of review.

Contributor. ODepartment of Veterinary Science, University of Arizona, Bldg.
90, Tucson, Arizonma 85721,

Suggested rear.fjag. :
ahme, E. G.: thergsclerosis and arteriosclerosis in domestic animals. Ann,

N.¥. Rcad, Sci. 127(1): 657-868, 1945,

Gerrity, R. G.: The role of the monocyte in atherogenesis, #Am, J. Path,
103(2): 181-190, 1981,

Mahley, R. W., and Weisgraber, K. H.: Canine hyperlipoproteinemia and
atherosclerosis. Am, J. Path, 87(1): 205-219, 1977.

Robinson, M.: Generalized atherosclerosis in a dog. J. Sm, Anim. Pract. 17:
45=-30, 1976,

Thomas, W. A., and Kim, D. N.: Atherpsclerosis as a hyperplastic and/or
neoplastic process. Lab. Invest. 48(3): 245-251, 1983,

Whitney, J. C.: Some aspects of the pathogenesis of canins arteriosclerosis,
J« 3m. Anlm. Pract. 17: 87-97, 197s.

Case IV - 19144-36 (AFIP 1547453).
History, Tissue from an aoult female Cynomolgus monkey (Macaca fascicularis).
Tne ey oied while on intrauterine doxycyclinme study.

Gross Pathology.
Gastrlc and %enal uleeration and hemorrhage were noted plus moderate to
severe renal and hepatic fatty change.

Contributor's Diagnoses & Comment.
8raln, neurcnal cﬂmI:Ia-IJ.';ru’Fuscmnsls. diffuse.

Heart, myocardial cerold-lipofuscinosis, diffuse.
Heart, fibrosis, myocardial, moderate, multifocal.

The unusual, bright red, cytoplasmic granules were autofluorescent and VETY
weakly acid-fast positive. Similar granules were found im PumerTous tissues
including skeletal muscle, biliary epithelium, ductal cells of the salivary gland,
adrenal gland, and pancreas. The light microscopy of this case is essentially
lmwticu.'!. to the changes recently described in an unusual case of ceroid-
lipofuscinosis in a Cynomolgus monkey (Jasty, Kowalski, et al., 1984). The monkey
in this report showed no clinical signs of illmess prior to sacrifice as a control

i::u a drug safety evaluation. The cause of death of the present monkey was most
likely related to doxycycline toxicity.

AFIP Diagnoses. 1) Fibrosis, interstitial, multifocal, moderate, myocardium,
Cynomolgus %y, Macaca fascicularis, primate. 2) Epsinophilic granules,

intracytoplasmic, dIffuse, mooerate, neurons, glla, and myofibers, brain and heart.




Conference Note. Eosingpnilic granules in the myocardial fibers of this monkey
are typlcally perinuclear, which is the common location of myocardial lipofuscin
pigment. Similar granules are present in endothelial cells of some cerebral
vessels, Neuronal granules are less eosinophilic than those in the heart and
freguently have s yellow-green hue tynical of lipofuscin pigment, The Department
of Histochemistry confirmed milg acig-fast taining and autofluorescence of the
cytoplasmic granules. They reported that the pigment has the wsual properties of
ceroig-lipofuscin pigments, but that the amount present in this case would not be
considered pathologic in an elderly human.

In man ang various domestic animals, sccumulations of lipopigments may result
from an underlying enzyme deficiency and, in accumulating, may disrupt cellular
functions (Dowson, 1982). Although Jasty (1984) has described several types of
cytoplasmic granules in the monkey heart and similar granules in other tissues of a
monkey, none of these has ever been associated with overt disease.

The marked nuclear atypia of myocytes, and extensive interstitial fibrosis
present in this case, were not considered Oy participants to be unusual findings in
an clder primate. The cause of such changes is not knawn.

Contributor. Division of Comparative Madicine, School of Medicine, Johns
HopkIns UnIversity, 720 Rutland Averue, Baltimore, Maryland 21205.

Suaggsted rea:r.f.?.
son, J. H., Armstrong, D., Koppanmg, N. et al.: AOutofluorescence smission

spectra of neuronal lipopigment in animal and human cerpidoses
{ceroid-lipofuscinoses). Acta Neuropathol. 58: 152-15&, 1982,
Hoover, D. M., Little, P. B., and Cole, W. D.: Neuronal ceroid-lipofuscinosis
in a mature dog. Vet, Pathol. 21: 359-361, 1984,
Jasty, V., Kowalski, R. L., Fonseca, E, H. et al.: An unusual case of
lgmm alized ceroid-lipofuscinosis in a Cynomolgus monkey. Vet, Pathol. 21:; 46-50,
Jasty, V., Jamison, J. R., and Hartnagel, R, E.: Three types of cytoplasmic
granules in cardiac muscle cells of Cynomolgus monkeys (Macaca fascicularis).
vet. Pathol. 2Z1: 505-508, 1984,
Nimmo Wilkie, J. 5., and Hugson, E. B.: MNeuronal and generalized ceroid-
lipofuscinosis in a cocker spaniel. Vet, Pathol. 19: £23-628, 1982,
Pritchard, D. H., Jolly, R. D., Howell, L. J. et al.: Ceroic-lipidosis: An

acquired storage-type diseass of liver and hepatic lymph node. Vet. Pathol. 20:
Eﬁz-zur 19&3!

DAVID L. FRITZ, V.M.D.

Captain, VC, USA
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Histories
AFIP wWednesday Slide Conference - No, 26
17 April 1985

Case I - B2-437 (AFIP 1583084),
‘History. Tlssues from flve doutle-crested cormorants which ranged in age from
20 to days.

Thelir diet consisted of unsupplemented whole smelt {inpestsd by the
adult and-regurgitated to the offspring). They were presented with deformities of
beaks and limbs.

Case II - P15504 F1l3574, P1558A (AFIP J_.E'ﬂHEI'?]. (1l kodachrome El.i.ﬂt}
HIstory. Tissues from i-week-old Broller chickens, which were on feed
contalnlng grain contaminated with a fungus since one day of age.

Case III - 20278-32 (AFIP 1947452),

51%?I Tissue from an ll-week-old female Alaskan malamute dog from a litter
born on /B4. Some pups in the litter died approximately one month later with
signs of diarrhea. A parvovirus titer at that time was negative. The remalning
Pups were "poor-doers."” The submitted puppy weighed only 15 lbs. (at least 30 1bs,
would be considered normal).

Gross Pathology.
Kioneys Small, pale, firm with pebbly surface,

Multiple rib fractures,

Bones soft, could be cut with a knife.

Gross swelling and distortion of facial bones and mandible,
Enlarged parathyroid glands.

Aneami

n'
Laborat Results.
ElInm"_nrHJZTgm Serum Phosphate  28.8 mg/dl REC 2,070,000
Sodium 148 mmols1 Potassium €.2 mmol/l Hot .25
Chloride 104 mmol/l BLM 150 mg/dl Hb 5.7
Caleium 8.8 mg/dl Creatinine 5.1 mg/dl MCV 52.99,°
Protein 5.4 g/dl Cholesternl 296 mg/dl MCH 27.53 uug
Albumin 2,6 g/dl Alk, Phosphatase 276 IU/L MCHT 22.61%
SGOT 42 I/ Retic. &%
SGPT 26 IU/L WBC  11,292/mm?
LDH 70 IusL Neut. 688 Eosino. 2%
Lymph, 26% Mono. 4%
Case IV - DB4-8 (AFIP 1948322). (2 kodachrome slides)
5 . ssue Trom a d-mon e plg, which was ore of a
group s (4~ months old) fed home mix of wheat and flour middlings with

ground macaroni, whey. No vitamin or mineral supplement were given nor were the
animals vaccinated. They were watered when fed (twice daily), and housed on
concrete floors. There was a 4-week history of animals staggering, weak, down,
decreased feed consumption, and increased respiratory rate,

DAYID L. FRITZ, V.M.D.

Captain, VC, usa

Registry of Veterinary Pathology
Department of Veterinary Pathology



Histories
AFIP Wednesday Slide Conference - No. 27
1 May 1985

Case I - B4-39¢ (AFIP 195.57132.
History. Tlssue from a wild grounchog of unknown age and sex,

Case I - VB4-241 or VB4-3I75 (AFIP 1945775),

msiﬁz. Tissue from @ &-year-old Temale Yorkshire terrier dog. The dog
presen with a8 2 cm mass on the dorsal surface of the nose which had been present
for approximately 5 months (V84-241), During this time the dog had been treated
intemmittently with antibiotics with only minimal success. Two months later, the
dog presented with a "tumor® under the skin of the chest (VB&-375). Subseguently
(1 month later), ancther similar-appearing gross lesion has appeared on the trumk.
This has not yet been biopsied,

Case III - VB4-4206) AFIP 1947831),

History. Tlissue from a I-year-old male domestic shorthalr cat. This animal
developed crusty weeping lesions on the skin of the face, ears, chin and betwsen
. the toes. The lesion became more severe over a 3-month period. The toes became

and a greenish-white creamy material could be expressed from some of the
nail beds. The claws eventually sloughed from the front paws. No response was
noted to prolonged therapy with systemic corticosternids and antibiotics.
Erclmw:h therapy was attempted without success. The cat was finally

Case IV - AB4-75 (AFIP 1947834),
5 . ssue Trom a year-old spayed female domestic shorthair cat.

Mo cutaneous sores near the base of the tail had been present for about
two months,

DAVID L. FRITZ, V.M.D.

Captain, VC, USA

Registry of Veterinary Pathology
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Histories
AFIP Wednesday Slide Conference - Mo, 28
8 May 1585

£l

Case I - 80450 (AFIP 1510089). (2 kodachrome slides)
History. Tlissue from 2 %ﬁ:year-nIE guarter horse mare with a history of

Progressive weight loss and ulcerative coronitis.

Case II - 4265-83 (AFIP lﬂiﬂﬁﬂza.
History. This 0 bian filly was presented to teaching hospital
with his of progressive abdominal distension and recurrent colic of 3 days

duration.

Gross Pathology. Approximately 15 to 20 liters of cloudy, red fluid containing
fibrin tags was present in the abdominal cavity. A Z2x27x27 cm, 7 kg, tan-yellow
mass was present in the ventral abdomen, and attached in part to the right uterine
horn.

Case III - B3-11558 (AFIP 1941252}, (3 kodachrome slides

— History. This Y0-week-old bird was from a flock of !%,Eﬂ layers that had
EXpeT; an B% mortality and a drop in egg production from SBX to 19% over the
past seven days. :

Gross Pathology. Depressed birds with comb lesions were salected for
HWT.’% eyelids and wattles were mildly to severely edematous. On
some severely edematous combs there wers multiple round rough brown depressed
areas. In some birds the scales of the shank or the tracheal mucosa were
I;r_yrparm%r:, or the esophageal mucosa was petechiated. Egg yolk peritonitis was

requent.

Case IV - NB3--B52 (AFIP 19024972).

2 SSUE 8 4-year-0ld quarter horse stallion with a 5=1/2 month
history o arthea and progressive weight loss, Feces remained as cowpie-like
despite therapy of Ivermectins and corticosteroids., Weight loss was especially
rapid for 4 weeks prior to euthanasis and necropsy.

DAVID L. FRITZ, V.M.D.

Captain, VC, USA
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Histories
AFIP Wednesday Slide Conference - No. 29
15 May 1985

Case I - 83-105 (AFIP 1899159), 3

History. 2 l-year-old standardbred male horse. This colt
deumsiﬁm edema two weeks prior to presentation and was treated with
Kanamycin. Ten days later it began bleeding from venipuncture sites and from the
mouth. There were petechlae on the sclera and oral membranes with bleading from
the nose and mouth .

Case I - 298884 (AFIP 15945317). (1 kodachrome slide

History. S5Ue 8 4-day-old t : is foal presented with a
bloody EEFrrfﬂ (frank blood) 12 hours prior to death, Last year, a similar
condition affected one foal from this same farm.

Case III - 83-581 (AFIP 1957368),

HIstoly. Tissue from an adult equine. Two tumors appeared on the head of the
horse, one the medial canthus of each eye. The horse would scratch these
tumors until they bled. Both tumors were removed surgically and submitted for
histopathology.

Case IV - N-84-343 (AFIP 1947992).
5 ; sSsue a =0ld male quarter harse, The foal appeared normal
at developed signs of colic which improved. The abdomen became distended

with what was identified as urine. The foal died duri EUT to repair the
ruptured urinary bladder. - =
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Histories
AFIP Wednesday Slide Conference - No. 30
22 May 1985

Case I - HOB3&440 (AFIP 1945169).
* History. Tissue from a {-year-old, intact, female, German shorthaired pointer.

Case II - 75N laas (AFIP 1902435),

Histary, Tissue from a l-year-old male Bernese mountain dog. This animal
emﬂ%miu anorexia, weight loss, stertorous respiration, conjunctivitis
with prominent chemosis and multiple cutaneous nodules distributed over the entire

body, but especially in nasal region, eyelids and scrotum. The clinical course was
characterized by remissions and relapses,

Case III - 39384 (AFIP 1946318).

ZE1 E;Ilr,g: Tissues from an E=month female Hereford fetus. This aborted fetus

5 .
wWas e h abertion to ocour in the last month in & beef cow herd of 120. All
aborted feti were eight to nine months of gestational age. All the cows had been

winter. The herd has had two to three abortions of undetermined et:.ulnmrieuh year
for the past few years.

Case IV - CP 84-29 (AFIP 1948004).

story, sue 1s Trom an adult OSH cat. No abnormal clinical signs were
note ring the animal's use in a chronic exercise study,
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Results

AFIP Wednesday Slide Conference - No. 27
1 May 1985

Conference Moderator: Michael H. Goldschmidt, MSc., BYMS, MRCVS
Diplomate ACVP
Assistant Professor of Pathology
Department of Veterinary Pathology
School of Veterinary Medicine
University of Pennsylvania
Philadelphia, PA 15104

Case I - B4-395 (AFIP 1965713),

5 . S5ue Trom a wild groundhog of unknown age and sex. This wild
groun wandered close to the home of 3 veterinary student. The animal was
depressed and incoordinated: suspected of rabies, the animal was killed.

Gross Pathology. The animal had a severe crusting dermatitis, accompanied by
alopecia on many areas of its body at necropsy.

v Contributor's Diagnosis. Chronic active dermatitis due to Dermatophilus sp.
nrection = ®

AFIP Dl._zfmusis. Dermatitis, plasmacytic, diffuse, mild, with hyperkeratosis,
parakeratosis, acanthosis, and intra-keratinous dermatophilus-like organisms,

glabrous skin, ground hog, rodent; etiology--compatible with Dermatophilus
congolensis,

Conference Note. Due to the abrupt transition of haired to glabrous skin in
many sectlons, participants surmised that such sections Tepresent a mucocutaneous
Junction. The discussion centered on the immune status of this animal, guestioning
whether dermatophilosis was primary or secondary in this case., The infection in
this case appears superficial; the classical alternate layering of neutrophils and
keratin, so often seen in primary dermatophilosis, fs not present. Additionally,
the presence of a mild plasmacytic infiltrate, with occasional Russell body cells,
in the papillary demmis, was suggestive of an immune-mediated disease,

The skin of susceptible animals is infected by zoospores shed from animals
which have been chronically infected. Motile zoospores migrate chemotactically to
areas of the susceptible host's skin from which the respiratory efflux of CO» is
highest - thin skinned areas. Zoopores germinate to produce hyphas which penetrate
the living epidermis and elicit an acute inflammatory response which is probably a
response to products of cellular damage. Hyphae later divide, first transversely,
then longitudinally, to produce zoospores (motile) which migrate to areas of lower
CO» concentration ¥sl-:in surface) where they can infect other areas of the host's
skin, or infect other hosts by contact or via mechanical arthropod vectors
(Scanlon, Garrett, Geiger, 1984),

There is now evidence for a pathogenic rele for D. c lensis in tlssues other
than the skin. Similar organisme have been demonstrated En oral cavity granulomas
and lymph nodes of cats, toneillar absessses in pigs, subcutaneous nodular disease



in man, and lymph node and subcutanecus abscesses in various other species (Gibson,
Thomas, Domjahn, 1983),

Contributor. Laboratory of Pathology, School of Veterinary Medicine,
UniversIty of Pennsylvania, 3800 Spruce Street, Philadelphia, Pennsylvania 19104,
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138: 51-60, 1582,

Momotani, E., Inui, 5., Ishikawa, Y. et al.: Granulomatous sub-dermal lesions
in sheep inoculated with Demtfﬂlus = lensis. J. Comp, Path, 94: =43, 1984,
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Roberts, D. S.: Derma us infectlon. Vet. Bull. 37(8): 513-521, 1%&7.
Roberts, D. S.: The histopathology of epidermal infection with the
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Case II - VB4=~24]1 or VBA-37S AFIP 1945775),
His . Tlssue from 3 Z'-(;rEar-EE female Yorkshire terrier dog. The dog

presen with a Z cm mass on the dorsal surface of the nose which had been present
for approximately 5 months (V84-241), During this time the dog had been treated
intermittently with antibiotics with only minimal success. Two months later, the
dog presented with a "tumor® under the skin of the chest (VBa-375). Subseguently

(1 month later), another similar-appearing gross lesion has appeared on the trirk.
This has not yet been blopsied.

Contributor's Dia is & Comment. Panniculitis, pyogranulomatous, nodular,
cwmgfwﬁiﬁfimmﬂ panniculitis, clinically from subcutis
of nose and chest,

While microbiologic cultures were not performed on the biopsied tissues,
special stains (PAS, GMS, acid fast and gram) failed to reveal any causative agents.

Nodular panniculitis is probably not a specific disesse entity, but the cause
is not known, It is characterized by the development of sterile subcutaneous
granulomas (lobular panniculitis) or pyogranulomas, that may, on occasion undergo
cystic necrosis and ulceration. Most episodes oevelop first in dogs less than &
months of age, but it may also be of adult onset. A breed predilection is seen for
the dachshund. A beneficial repsonse to systemlc glucocorticoids has been reported.

In addition to ruling out the presence of infectious agents, one should
consider lupus erythematosis and pancreatitis in the differential diagnosis and
also search for the presence of vasculitis before making the diagnosis of
idiopathic nodular panniculitis,

AFIP Diagnosis. Panniculitis, nodular, grarulomatous, diffuse, severe, skin,
Yorkshire terrier, canine,




Conference Note. In most sections, scattered aggregates of neutrophils lead
some participants to ravor a modifier of pyogranulomatous over granulomatous. ‘Il]
some sections, focally-extensive edema and hemorrhage is present in the superficial

subcutis,

The moderator did not think this case was typical of the cases of nodular
panniculitis he has seen. The occurrence in this dog of sewveral isolated nodules
contrasts with the usual finding of large numbers of nodules which arise as a
"crop®. In other cases he has seen, the moderator noted a more characteristic
pyogranulomatous response, with more eosinophils, and more macrophages with
granules of partially catabolized lipids. This is most readily evident, in his
experience, in thin (1 micron) sections. Some participants did, however, note
areas of obvious fat necrosis with what appeared to be macrophages and occasional
giant cells reacting to that process.

The differential diagnosis included infection by Sporotrichum, atypiecal
mycobacteria, and fungi. Although special stains mﬁmﬁ were equivocal
(as were the contributors), the moderator stressed that neither Sporotrichum nor
atypical mycobacteria is easily demonstrated by routine special stains., It is
important when culturing such lesions to culture from an excision biopsy, as the
material which drains from the nodules is invariably contaminated,

Baker and Stannard (1975) divide canine nodular panniculitis into 2 forms: one
form occurs in young dogs, is steroid-responsive, and regresses. The other form
occurs in older dogs, is also steroid responsive but recurs when sterold therapy is
reduced. Ackerman (1984) adds three more forms to imclude a form associated with
lupus erythematosus, a form associated with pancreatitis, and a third fomrm
assoclated with erythema nodosum which is rare.

Contributor. Bu Run Research Cen &
s o ghry ter, RD #4, Mellon Road, Export,
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Case III - VB4-4206) AFIP 1947831).

History. ssue 1rom a l-year-old male domestic shorthair cat. This animal
dEVBImE? crusty weeping lesions on the skin of the face, ears, chin and between
the toes. The lesion became more severe over a 3-month period. The toes became
swollen and a greenish-white creamy material could be expressed from some of the
nail beds. The claws eventually sloughed from the front paws. No response was
noted to prolonged therapy with systemlc corticosteroids and antibiotics.

Cyclophosphamide therapy was attempted without success. The cat was finally
euthanatized.

Gross Pathology. A crusty thickening of the skin was evident around the Byes,
over sal lateral aspect of the head, around the mouth, over the nose, and on
the ears. The skin around the anus and COVEring the scrotum was roughened and
hyperemic. Thers was crusty thickening of the skin betwsen the tmes and the toes
were swollen. A caseous green-yellow exudate could be expressed from the third
phalynx of many of the toes. No significant internal lesions were found.,

Laboratory Results.
1) FeLV test negative 2 months prior to euthanasia.

2) E. coli and Proteus mirabilis were isolated from a toe 2 months prier to

necropsy. A yeast Torulopsis glabrata) was isalated from the exudate expressed
from a toe at the t ol necropsy.

Contributor's Diagnosis & Comment. Superficial bullous dermatitis and
fnllIE'GﬂtIs, m::, erosive, acanthotic, acantholytic and hyperkeratotic,

specific disease: Pemphigus follaceus.

The distribution of the lesions (i.e. face, ears, paws and anus) is typical of
perphigus foliaceus. Vessicle formation in both the epidermis and hair follicles
and the presence of acantholytic cells within the vesicles are typical histologic
features of pemphigus foliaceus. The Myperkeratosis, acanthosis, acantholysis,
inflammatory cell infiltrates and foeal erosion are considered nonspecific changes,

AFIP D osis, Pustules, subcorneal, epidermal and follicular, multifocal,
moderate, w acantholysis and minimal to mild subacute dermatitis, skin and
footpad (per contributor), domestic shorthair, feline.

Conference Note. Histologic sections vary in that some subcorneal pustules are
intact and contaln variable numbers of neutrophils and acantholytic cells while
others have ruptured and are empty. Acantholysis, and even opeccasional pustules,
are present in many hair follicles.

The differential diagnosis for the presence of subcorneal epidermal pustules
includes pemphigus foliaceous and pemphigus erythematosis, subcorneal pustular
dermatosis, and impetigo contagiosa. Subcorneal pustular dermatosis does not
involve hair follicles, a feature seen in this case, and afflicted animals are
usually very pruritic; pruritis was not noted in this cat. Impetigo is
indistinguishable histologically from subcorneal pustular dermatosis and does not
involve hair follicles. Staphlococci and streptococcl are often not seen within
the lesion. Pemphigus foliaceus and erythematosis are indistinguishable except
that the latter is usually restricted to the head, unlike the lesions in this
case. Scott, and co-workers (1980) reported the pressnce of subcorneal pustules in
two cats (and one dog) with systemic lupus erythematosus. Mueller, Kirk and Scott
(1983) further state in some canire and feline cases of pemphigus foliaceous,



deposition of immunoglobulin in the basement membrane zone ls accompanied Dy a
positive anti-nuclear antibody (ANA); this has prompted some workers to contemplate
the existence of & crossover syndrome between pemphigus and lupus erythematosus.

The unresponsiveness of this cat to immunosuppression caused some participants
to question a diagnosis of pemphigus. However, historically feline pemphigus
foliaceus and erythematosus are characterized by refractoriness to routine doses of
corticosteroids (Mamning et al., 1982). Involvement of the nail beds, as in this
case, is more characteristic of pemphigus vulgaris.

The Department of Dermatopathology concurred with a diagnosis of pemphigus
foliaceous and offered a differential diagnosis of subcorneal pustular dermatosis

and impetigo contaglosa.

Contributor. New Mexico Veterinary Diagnostic Services, 700 Camino de Salud,
NE, Albuguerque, Mew Mexico 87108,
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Case IV - AB4-T75 (OFIP 1947834,
hm—HiSt . ul’issua from a I0-year-old spayed female domestic shorthair eat,

Ng cutaneous sores near the base of the tail had been present for about
two months. Physical findings included 2 firm ulcerated skin lesions near the base
of the tail, pitting edema of the rear legs, and a firm, fibrous band leading to
the ventral abdominal wall which restricted rear limb mOVement ,

Contributor's Diagnosis & Comment. Malignant basal cell tumor with vascula
invasIon and maaga, feline. The tumor originated from the skin at the I:a:e
g the ::iii. The flh;'msltissue palpated In the ventral abdominal wall was due to

smopl accompanyling lymphatic metastases. There were metast
lmﬂa:geséliurqs, and skeletal muscle, ki
¢ tumors are generally considered to be beni asms

of Bl basal cell tumors in cats seen at AMAH had hisl:nlngg; ﬁﬁﬁﬁ irﬂﬁ:ﬂi’ng
malignancy. Features indicative of malignancy included stromal and capsular
invasion (8), gesmoplasia (8), foci of necrosis (8), mitotic index of ? or greater
Eer HFF (8), vascular invasion (4), and metastasis in a regional node (1). Of the
1 basal cell tumors, 22% were cystic, 40% were ulecerated, and 50% were pigmented.
None of the & malignant tumors were pigmented or cystic.




AFIP Diagnosis. Carcinoma, with basaloid and hair follicle differentiation,
skin, tail base (per contributor), domestic shorthair, feline,

Conference Note. All participants agreed that this is a malignant meoplasm.
Nests cords of neoplastic cells have invaded the subcutis where there is also a
severe sclerosing reaction and convincing evidence of vascular (veins and/or
lymphatics) invasion. Discussion therefore centersd on the histogenesis of the
neoplasm. Due to the formation of trabeculae and packets of bland cells delineated
by relatively avascular Stroma, many participants felt that Merkel cell
(trabecular) carcinoma should be in the differential diagnosis. Other participants
noted populations of pale cells with abundant cytoplasm, sometimes aligned on
connective tissue elements, and others associated with hair follicles, and favored
a follicular origin for the neoplasm {particularly tricholemmoma)., In some
histologic sections, cords of neoplastic cells are emigrating from the basal
epidermis into the dermis; this finding, along with the prominant packet of
cells, lead other participants to agree with the comtributor's diganosis
malignant basal cell tumor,

Contributor. Angell Memorial Andmal Hospital, 350 5. Huntington Avenue,

Boston, Massachusetts 02130,
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Goldschmidt, M, H.: Basal- and squamous-cell neoplasms of dogs and cats. Am.
J. Dermatopath. &(2): 199-206, 1984,

Macy, D. W., and Reyrolds, H. A.: The incidence, characteristics and clinical
management of skin tumors of cats. J. Am. Anim, Hosp. Assoc. 17: 1026-1034, 1581,

Moulton, J. E. (Ed.): Tumors in Domestic Animals, Univ. of California Press,
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Case T - BO650 (AFIP 1910089). (2 kodachrome slides)
History. Tiesue from a lS—-vear—old quarter horse mare with a history of
progressive weight loss and uleerative corcnicis.

Gross Pathology. There was ulceration of the coeronary band on all feet. There
was diffuse ulcerative colicis and typhilitis. There were several 1=3 cm firm
nodules in the pancreas. There was patchy fibrosis noted grossly in the liver.
There were a few granuloma in the liver.

Laboratory Results. There was no eosinophilia, and the serum protein profile
was normal. There was a moderate increase in serum alkaline phosphatase.

Contributor's Disgnosis & Comment. Chronic fibrosing pancreacitis with
granuloma formation, ductal hyperplasia, and eosinophil infiltration. Presumptive
itro lus equinus migration.

This pancreatic lesion was an incidental finding at necropsy. Although
5. equinus frequently migrates to the pancreas the agent induces & minimal lesion.
The extensive involvement of the pancress seen grossly was unusual. Histologically
the features normally associated with parasite migration (fibrosis, essinophils,
granulomas and parenchymal loss) were noted, and in addition there was a tremendous
hyperplasia of the pancreatic ducts.

This horse also had a diffuse ulcerative colitis and typhlitis with a heavy
infiltrate of eosimophils in the submucosa. In areas, there was an exudate of
eosinophils on the ulcerated mucosal surface. There was 4 heavy mixed mononuclear
cell infiltrate around mucosal vessels of the large bowel. There was bile duct
hyperplasia and fibrosis with parasitic granuloma formation in the liver. The
composite of lesions is similar to that described as chronic eosinophilic
gastroenteritis in horses. Our case certainly supports the hypothesis that such
generalized lesions are manifestations of a hypersensitivity to parasitic antigenms.

AFIP Diagnosis. Pancreatitis, eosinophilic and fibrosing, focally extensive,
severe, with eosinophilic granulomas, pancreas, quarter horse, equine; etiology—-
compatible with Strongylus equinus migration.




Conference NWote. In addition te changes noted in the morphologic dilﬂ?ﬂlil.
many sections contained ectaric interlebular ducts :urrnund;d_by iufl:uult}nn and
fibrosis. There was discussion as to whather the epitheliu= is hyperplastic or )
whether the apparent hyperplasia is artifactual. The moderator commented that, in
sections of pancreatic duct adjacent to ics juncrure with the ducdenum, the
morphology of the duct is complex and ie thus easily misinterpreced.

In the gross photographs, one tissue can be tentatively identified as pancreas
due to the presence of some lobularion at the apex. The large white nodules
represent periductular fibrosis and inflammation. In the colom, numerous
ulcerations are present and the greenish discoloration of much of the remasining
mucosa suggests the presence of granulocytes.

This case is considered teo be typical of chronic pancreatitis resulting from
5. equinus migration. This parasite also migrates through the abdominal cavity and
liver. Chronic pancreatitis in the horse is usually subclinical and often remains
80 until there is fibrotic replacement of the islets of Langerhans. Unlike other
species, pancreatic exocrine secretions of the horse are not thought te be highly
important in digestion, but may be important im providing a medium for ion exchange
in the terminal ileum (Morris, 1983). The various skin disorders often
sccompanying equine chronic pancreatities {and other forms of GI disease), are
thought to result from & defect in essential fatty acid absorprion (Rooney, 1983).

This case of chronic eosinophilic pancreatitis and ulcerative colitis in a
horse was recently reported by Breider, Kiely, and Edwards (1983).

Contributor. Department of Veterinary Pathology, College of Veterinary
Medicine, College Statiom, Texas 77843,
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Case I1 - &4265-83 (AFIP 1894683).

History. This J-month-old Arabian filly was presented to teaching hospital
with history of progressive abdominal distension and recurrent colic of 3 days
duration. Diarrhea was cbserved intermittently. Colic became protracted and
severe, 1The filly was euthanatized.




Gross Pathology. Approximacely L5 to 20 liters of cloudy, red fluid containing
fibrin tags was present im Che shdominal cavity. & 32x27x27 cm, 7 kg, tan-yellow

nass was present in the ventral ahdomen. 1t was attached to the distal end of the
right uterine horn. The mass was multilobulated. Fluid Filled cysts were ub!nrved
ial was palpated in

on the surface as well as on Cthe cut gurfaces. OCOritty materl : ;
some areas. There was 360° volvulus of the mass involving the ovarian ligament,

mesovarium and broad ligament.

Laboratory Results. Clinical pathology at hospical admission:

Hematology:
Hemoglobin 16.2 g/dl
PCV 42%
RBC 13.84 x 105 /mm?
WBC 25.1 x 103/me’
Seg. 262 19,076/ /mm
Lymph 24% 6,024 /m=
Platelets Adequate
Plasma protein 5.1 g/dl
Fibrinogen 00 me/dl
Chemistry:
BUN 19.6 mg/dl
Total protein 3.6 g/dl
Albumin 1.07 g/dl
Bilirubin, total 3.2 mg/dl
Alk. Phos. 140 IU/L
Gamma GT 1i.0 IWL
BGOT 105 ID/L
Sodium_ 138 Meq/L
Potassium .64 Meq/L
Chloride 108 Mag/L
Calegium 9.5 mg/dl
Phosphorous 5.85 mg/dl
HMagnesiums 1.3 mg/dl
Abdominal Fluid:
PCV 2.25%
Flasms protein 2.6 gfdl
Cytolegy
Red, cloudy
pH B
Spec. gravicy 1.020
Tot. prot. 2.7 gldl
Cell count 1.0 x 103
Differencial Set 24X
Lymph 121

Mononuc lear 643
A few bacteria (bacilli)



Histopathology:

Ovarian neoplasm:

Masses of cells with epithelial appearance are present. In some areas
rosette, follicular and cyst formation are observed. The epithelial-like cells
have round nuclei with varying amounts of slightly basophilic cytoplasm thus
resembling granulosa cells. Amorphous, basophilic macterial probably representing
mucin is present within the follicles and cyscs. The neoplastic granulosa cells
are supported by stroma composed of prominent plumb spindle shaped cells with foamy
evtoplasm resembling theca cells. Connective tissue and vessels are intermixed.

Contributor's Diagnosis & Comment. Granulosa theca cell tumor, right ovary,
Arabian, egquine.

The morphology of this ovarian tumor is more consistent with granulosa theca
cell tumor. Black, intracytoplasmic granules were observed in a small number of
the theca-like cells of this neoplass when post formalin, osmium tetroxide fixed
sections were examined. Theca cells do contain fat droplets and stercids.
Granulosa cell tumors are the most common ovarian tumor in the adult equine. They
are uncommon in young animals and human beings and have not been reported in Che
young equine. Publication of this case is in process.

These tumors have the capacity to form hermonslly active steroids; metastasis
ig reported. Mo evidence for hormonal effects or metastasis were present in this
case. It was thought that the 360" volvulus resulted in the severe ascitis and
colic.

AFIP Diagnosis. OGranulosa cell tumor, juvenile type, right ovary (per
— 0
contributor), Arablan, e&guine.

Conference Hote. This neoplas= has sevaral features which support the
diagnosis of juvenile granulosa cell tumor including the multiple lobules of
variably-sized follicles which are filled with mucinous material and lined by
granulosa cells supported by stroma containing a prominent population of theca
calls.

Differentially, cystadenomas lack the theca cell component and are generally
cystic and papillary, unlike this casa. They are uncommon in young animals.

In ovarian tumdrs of the human female, juvenile granulosa cell tumors are
diffarentiated from the adult type by their more cystic appearance and by the
prominent population of thecal cells, many of which are luteinized. The adult type
is always potentially malignant but is usually slow growing and not particularly
aggressive. Although a smaller percentage of juvenile tumors are malignant (5%},
these are much more aggressive than the adult type (Fox, 1983).

Contributor. School of Veterinary Medicine, Oregeon Stace University,
Corvallis, Oregon 97331.
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T - B3-1155B (AFIFP 19461253). (3 kodachrome glides)

E“Eﬂi;tu ~ This 90-week-old bird was from & Tlock of 21,300 layers that had

experienced an 81 mortality and & drop in egg productionm from 58% to 193 over the

past seven days.

Gross Pathology. Depressed birds with cnmh_lu:inns WETE s:len:ad iur‘ on
examination. Combs, eyelids and wartles wer:_mlldly to leuerliy e l:l n::;¢d
some severely edematous combs Chere were multiple round rough brown :pr!
areas. In some birds the scales of the shank or the trachesl mcosa Were e
hyperamic, or the esophageal mucoss was petechiaced. Egg yolk peritonitis
Erequent.

Laboratory Results. The standard technligque was uuaq for du::rmxu:ng_the ;
presence of influenza virus, i.e. the ina:ulltinn_uf :thk_-ubF?ns. testing o
allantoic cavity fluid for hemagglutinating activity, examinaticn of chorio—
allantoic membranes for the presence of ctype A internal antigen by an agar gel
precipicin test. Influenza virus was identified in b%nnd, br:;n,lnumb. heart,
kidney, lung, pancreas, proventriculus, trachea, :?thinntua n9d liver nf this
bird. The isolate was subtyped as H3NI by the National Veterinary Services
Laboratory.-

Contributor's Diagnoses & Comment. 1) Severe, acute, nulnifpcglltulltt:iﬂa
necroElzing Flﬂ:rtltIEil- 2) Mild, diffuse, gfnnul?m:cﬂu? peritonitlis.

Eticlogic Diagnoses: 1) Avian influenza virus infection. 2) Egg yolk
peritonitis. . ) )

This floek was involved in the epornitic of highly pathogenic avian influenza
virus infection that occurred in Pennsylvania in 1983-B4. The leu%nga most
frequently seen were nonsuppurative encephalitis, subacute myocarditis, necrotizing
pancreatitis and necrotizing myositis. The pancreatitis varied between birds from
very mild to severe. In mildly affected pancreases, the inflammation was
sultifocal and in the exocrine areas most distant from the islets. In the more
severely affected pancresses the focal lesions had coalesced so that only the
islets and a surrounding zome of exocrine tissue were spared. BSuch is the case in
the tissue submitted, although islets are rare or not present in some sections.
Acinar cells are replaced by vacuoles containing an eosinophilic globule or
irregular eosinophilic granules and chromatin debris. Small numbers of heterophils
and mild edema are present in the affected parenchyma. In some ielets there are
pale eosinophilic single or mulriple intranuclear inclusions.

"AFIP Diagnoses. 1) Pancreatitis, mecrotizing, acute to subacute, multifocal
and coalescing, severe, pancreas, breed unspecified, chicken, avian; etiology—-
compatible with orthomyxovirus (avian influenzal. 2) Peritonitis, granulomatous,
diffuse, moderate, pancreatic mesenteric attachment; etiology--compatible with a
reaction to free voke material in the peritoneal cavity.

Conference Note. 1In some sections, participants noted intranuclear structuras
thought Lo be inclusion bodies within cells of islets of Langerhans. However, the
moderator, who contributed this case, said that not all sections contain islets,
thus, inclusion bodies are not present in many sections. In a paper recently
published by the moderator {Acland, Silverman, Bachin, and Eckroade, 198&), it is
noted that imsuncspecific staining consistently occurs in the nuclei of chick
embryo cells infected with the influenza virus. While inclusion bodies are not
‘wpical of influenza viral infection of any species, perhaps their presence in this
case reflects sequestration of viral protein in the nucleus as is sometimes seen in
canine distemper virus infectiom.



The differential diagnosis for the gross lesions pressnt in the kodachrome
slides included velogenic viscerotropic Newcastle's disease, although participants
thought that pancreatitis was rarely if ever seen in that disease, Participants
further thought that there was no good differential diagnosis for the histelogic
lesions present in this case. In some of rhe slder literature on avian influenza,
however, pancreatitis is not a constant finding.

In some sections, more chronic areas of acinar degeneration and fibrosis
suggest that the more asute lesions of avian influenca are superimposed on an
unrelated chronic condition.

Cantributor. Laboratories of Large Animal Pathology and Poultry Fathology,
University of Pennsylania, New Bolton Center, Kennett Square, Pennsulvania 1934B.

Suggested reading.

Acland, H. M., Silverman Bachin, L. A., and Eckroada, R. J.t: Lesions in
broiler and layer chickens in an ocutbreak of highly pathogenie avian influenza
virus infection. Ver. Path. 21: 564-569, 1984.

Beaudectte, F. R., Hudson, C. B., and Saxe, A. H.: An outbreak of fowl plague
in New Jersey in 1929. J. Agricul. Res. 49(1}: B3-92, 1934,

Eckroade, R. J., Silverman, L. A., and Acland, H. M.: Avian influenza in
Pennsylvania. 33rd West. Poultry Dis. Conf., Univ. Calif., Davis, Feb. 1984.

Narayan, O., Lang, G., and Rouse, B. T.: A new influenza A virus infection in
turkeys. Archiv Virusforschung 26: 166-182, 1969.

Stubbs, E. L.: Fowl pest. J. Am. Vet. Med. Assoc. 21: 3-12, 1926.

Uys, C. J., and Becker, W. B.: J. Comp. Path. 77: 167=-172, 1967.

Case IV - NB3--852 (AFIP 1902492).

History. Tissue from a G-year-old guarter horse stallion with a 5-1/2 month
history of diarrhes and progressive weight loss. Feces remained as cowpie=like
despite therapy. Weight loss was especially rapid for 4 weeks prior to euthanasia
and necropsy. The horse was treated with Ivermectins and corticostersids.

Gross Pathology. The glandular portion of the gastric wall was diffusely
thickened by submuccsal, edematous, white tissue and hyperplasia of the mucosa
which formed firm nodular masses interrupted only by linear fissures and small
areas of ulceration. The pylorus was very distended, i=mobile and firm with
similar wall thickening. The dusdenum and to a lesser extent the upper jejunum
vere dilated and firm with thickening and rigidity of the walls circumferentially
by submucosal fibrosis and edems. The mucosa of these areas was multifocally
hyperplastic and modular or ulcerated and covered with a yellow diphtheritic
membrane. The intestinal content was of fluid consistency but otherwise normal.
The large colon walls were diffusely edematous with & few small areas of mucosal
thickening and nodularity in the large colon and cecum. The lower jejunum and
ileum were flaccid but otherwise normal. The small colon wall was moderately
thickened and focally ulcerated.

Intestinal lymph nodes were enlarged and edematous.

Mo gross evidence of gastrointestinal parasitism was present.



Laboratory Results. Clinical pathologic studies repeatedly ruvtaludl
i i i 1 wire NOTmAL.
sproteinemia and terminally a lymphocyCosLls. Serum encymes )
2ﬁ£ﬂl:inll fupction tests showed decreased glucose tolerance, :y%uaa absorption and
grarch absorption tests. Bone marrow aspirates showed hyperplasia of the
eosinophilic and basophilic series. Bumerous fecal cultures u;re tgpultedly

i gy thogenic
negative for 5almonellas spp., Stro 1e spp. ova and other pa ;
microorganisms. A laparotomy revealed enlarged colom and mzstnttrlchlyuph nodes,
distended colonic sercsal lymphatics and moderate edema of the colonmlc wall. In
addition, & firm mass was palpable in the regiom of the pylorus.

Contributor's Diagnosis & Comment. Chronic, active, ulcerative and
eosinophilic gastroenteritls with eosinophilic granulomas, submucosal and mucesal
Fibrosis, glandular hyperplasia, arteriosclerosis and vascular intimal body
formations. . nipr

Additional diagnoses included lymphoeytic celitis, typhilitis and proctitis,
bone marrow eosinophilic and basephilic series hyperplasia, intra-abdominal
hyperplastic lymphadenopathy and focal uleerative dermatitis of the pastern regions.

The etiology is unknown but lesions are suggestive of a persistent or
intermittent hypersensitivicy reaction to some feed related antigen or to parasites.

The slide submitted is taken from approximately Che middle of the duodenum and
is representative of the histopathologic changes as seen in the stomach, pylorus,
ducdenum and multifocally in the upper jejunum, colen and cecum. The accusulations
of eosinophils surrounded by giant cells, macrophages and epitheliocid cells,
referred to hers as "eosinophilic granulomas" have been described in & variety of
parasitic conditions in horses, etc., but are alse sesn in some other
immune-mediated conditions such as in "eosinophilic granulema" of the lip of dogs
and cats. The location of these granulomas varies from the lamina propria to
intra-glandular to submucosal and do not contain larvae or other structures Lo
suggest their etiology.

Another prominent feature of this case is the large numbers of Russell bodies
in plasma cells, again of unknown signficance. It ig presumed that the extemsive
intestinal and gastric wall fibrosis is a result of chronic edema.

The pathologic features of this case suggest an immune-mediated pathogenesis,
possibly involving an on-going type I hypersemsitivity reaction te a feed allergen
or parasites. The large numbers of mast cells and ecsinophils in Che
gastrointestinal tissues, and bone marrow sosinophilic and basophilic hyperplasia
would also correlate with this suggested pathogenesis. The vascular lesions are
probably from released vaso-active amines locally in the tissues.
~ Two other similar cases with somewhat similar lesions have been seen in horses
in the last three years in our laboratory. The lesions are similar to those
described by Dr. A. Pass and J. R. Bolton as referenced below and to our knowledge
is the only report of this condition in the veterinary literature.

The contributor would welcome any further conmtributions and comments o0 OUT
suggested etiologies and pathogenesis.

AFIP Diagnosis. ;ntarit@:. granulomatous, eosinophiliec, chronie, diffuse,
,ndnleu to severe, with eosinophilic granulomas, mucosa and submucosa, small
intestine, quarter horse, equine.



fonference Note. Hiscologic changes present in this case suggest that
eosinophilic granulomas arise in the glands of the deep submucosa {Brunner's .
glands). Eosinophils may aggregace within these glands, and by release of their
proteclytic enzymes, destroy the epithelium lining the glands. Macrophages are
drawn to these areas where they surround the gland and form occasional
multinusleated giant cells through syncytiatiom.

Focal erosions of the mucosa are present, but none of these is seen to breech
the muscularis mucosa. Additionally, some villi in many of the gEctions aTe
actrophied.

The Department of Gastrointestinal Pathology agrees that eosinophilic
granulomas appear to involve Brunmner's glands. They note that, although there is a
form of eosinophilic gastroenteritis in humans, eosinophilic granulomas or
abscesses are not a feature of the disease in man.

Chronic eosinophilic emteritis of horses has been described in Australia as a
digtinct syndrome. In a report of four equine cases, and & discussion of similar
conditions in other species, Pass and Bolton (1982) suggest that eosinophilic
gastroenteritis in the dog and in man is not a simple allergic reactiom within the
gut. This is because the process cannot be reversed by the removal of the
suspected offending foods. Instead, they believe, the condition is a
self-perpetuating process of unknown initial cause that is exacerbated by certain
foods. The condition in the horse, they believe, may be similar to the one in
man. The lesions suggest an ongoing process agaimst an unknown antigen which has
been either ingested or secreted into the gur.

The same authors, with Mills (1984) described a case of basophilic
gnterocolitis in a horse; that condition shares many similar features with the
ecsinophilic form.

Contributor. Department of Veterinary Pathology, University of Saskatchewan,
Saskatoon, Saskatchewan, Canada.

Suggested reading.
Jubb, K.V.F., Eennedy, P. C., and Palmer, N.: Pathology of Domestic Animals,
Jrd Ed., Vol. 2, Academic Press, 1985, pp. 75-77.

Lindberg, R.: Pathology of equine granulomatous enteritis. J. Comp. Path., 94:
233-247, 1984.

Pass, D. A., and Bolton, J. R.: Chronic eosinophilic gastroenteritis in the
horse. Ver. Path. 19: 4B6=496, 1982. '

Pass, D. A., Bolton, J. R., and Mills, J. N.: Basophilic enterocolitis in a
horse. WVet. Path. 21: 3&62-364, 19B4.

Quigley, P. J., and Henry, K.: Eosinophilic enteritis in the dog: A case
report with a brief review of the literature. J. Comp. Path. 91: 387-3%2, 198l.

DAVID L. FRITZ, V.M.D.

Captain, VC, UBA

Registry of Veterinary Pathology
Department of Veterinary Pathology



Results
AFIP Wednesday Slide Conference = Heo. 29
15 May 1985

tonference Moderator: Disne E. Gunsom, FhD, BVSc, HRCVS
Diplozace ACVE

Box T4, RE #1

Perrvville Road

Piccstown, KJ OBB&Y

- - (AFTP 1B99159).
E"'n:.t¢53.luéz;su' from & l=vear—old standardbred male horse. This colE
developed limb edema two weeks prior o presencation ;nd WaS trlft:ﬁ uithl
Kansmycin. Ten davs lacer iz began bleeding from venipuncture sites and from
rhe mouth. There were petechiae or the sclera and oral mesbranes with
bleeding from the nose and mouth.

Gross Pathology. The yearling was emaciated. ) i
Stomach: There were heavy infestations of Gastrophilus sp. and Draschia sp.
Small incestine: Severe Parascaris ecuorum imfestation.

Cecum: Mild Anoplocephala infescation.

Laboratory Eesults.
P.C.V. ™ 5% platelet count 7000/ul )
WBC = 14,000/mm® with 311 ecsinophils ircluding many immature forms

Contributor's Diagnosis & Comment. Hyelophthisis with neoplastic
eosinophil precursors. Eosinophilic leukemia.

Although normal erythroid precursors, neutrophil precursors and
megakaryocytes are present, there is an over abundance of eosinophilic
precursor cells, many with abnormal nuclei and cytoplasmic granules. Many are
oversized and contain multiple nuclei. The abnor=al cells were posicive with
the Luna stain (for eosinophils) and Sudan black (for granulocytes).

AFIP Diagnosis. Myeloproliferative disease consisrent with eosinophilie
leukemia, bone marrow, standardbred, equime.

Conference Mote. In the bone marrow of this case, myveloid elements
ETeatly outnusber arythroid; this finding suggests & myelophthisic condicion
which is further supported by the leukocytosis snd the severe Chrombocycopenia
and amemia seen in this case. The predominant cell type resembles an atypical
eosinophil. Participants noted some cells in which there is extreme variationm
in the size of grancles. In scill other cells, granules are of normal size
for a mature cell but nucleil in such cells are large, not well-segmented, and
more typical of an immature cell. This asynchrony of maturation of the
cytoplasm and nuclevs is oftep 2 fesgture of neoplascic cells.



Myeloproliferative disorders are rare in the horse; che report of this
case (Morris, Bloom, Roby et al., 1984) is only the fourth of mvelogenous
leukemia, with only one report of erythrocvtosis. The above cited report
contains & good review of eosinophilic disorders in man and domestic amimals.

Contributor. MNew Bolton Center, University of Pennsylvania, 3IBZ West
Strest Road, Kennett Square, Pennsvlvania 19348,

Suggested reading.

Brumbaugh, G. W., Stitzel, K. A., Zinkl, J. G. et al.: Myelomonoeveie
myeloproliferative disease in a horse. J. Am. Vet. Med. Assoc. 180(3):
313-316, 1982.

Lewis, H. B., and Leitch, M. A.: A case of granulocytic leukemia in Eha
horse. Proc. Inter. Symp. Equine Hematol. Am. Assoc. Equine Prace. 1:
161=143, 1975,

Morris, D. D., BEloom, J. C., Roby, K.A.W. er al.: Eosinophilic
myeloproliferacive disorder in a horse. J. Am. Ver. Med. Assoc. 185(9):
993=-996, 1984.

Searcy, G. P., and Orr, J. P.: Chronic granulecytic leukemia in a horse.
Can. Vect. J. 22: 148-151, 1981.

Gase Il - 2988-84 (AFIP 1946317). (1 kedachrome slide)

History. Tissue from a 4-day=old thoroughbred. This foal presented with
2 bloody diarrhea (frank blood) 12 hours prior to death. Last vear, & similar
condiction affected one foal from this same farm.

Gross Pathology. Serosanguinous fluid intermixed with clocted blood
filled 4=5 meters of the mid—small intestine. This intestinal wall was
markedly thickened with a necrotic yellow granular membrane, abundant edema
and hemorrhage. The serosal surface was dark red and at the proximal and
cdistal margins hemorrhagic streaks were evident. The remaining portion of the
distal small intestines and the entire colanm contained clotted blood wichin
their lumen and the mucosa was deep red. Multifocal areas of dark red
=ottling was present in the liver.

Laboratory Results. Clostridius perfringens type C toxin was confirmed by
mouse neutralization tests following the procedures of Sterne and Bacty.

Contributor's Diagnosis & Comment. Acute, diffuse, severe,
necrohamorThagic enteritis with vascular fibrinoid necrosis.

The majority of the morphological changes in the intestines are due £o the
Clostridium perfringens and its coxine because the foal was necropsied
i=mediately following death and the tissues were placed in 10% buffared
formalin.

A Brown and Hopp's stained histological section revealed massive numbers
£ large bacterial rods, suggestive af Clostridius species. Histological



changes in other organs ipcluded: mulrifocal coagulacive n::rufi: of a
mesenteric lymph node, mild hepatic vacuclar change, and hepatic and renal
congesCion.

This foal had little milk im its stomach nor was there retrospective
hiscoery that the mare was a heavy milker. Ko evidence of incestinal emphysemd
was present as commonly ocfcurs in piglets.

AFIP Diagnosis. Entearitis, necrohemorrhagic, acute, diffuge, severe, with
superficial mucesal bacilli, anc vascular fibrineid change, thoroughbred,
equine; conditiem—-—consistent with closcridial enterotoxemia.

Confersnce Note. The discussion centered on vascular changes in cthe
submucos8. Lm most vessels, the various layers of the wall are separated by 2
pink material (edema fluid) imparcing & hyaline appearance. Some participants
speculated that in some artericles, the hvaline change appears due to the
intensely eosimophilic cytoplasz of swollen smooth muscle cells resembling
sacs of edema Ffluid. In many of these vessels, fibrin is precipitated on the
vessel wall.

In & smaller proportion of vessels, however, puclel of some medial smooth
muscle cells are pyknotic and scactered neutrophils are also present. In
these vessels, the term fibrinoid necrosis was preferred To describe the
change. The moderator preferred the ter= leukoclascic vasculitis, in which
the initial stage is fibrinoid necrosis, and likened Che changes in the
wvessels of this foal with those described in a horse with anaphylactoid
purpura (Gumson, Roomey, 1977).

Participants speculated as to Che idencicy of clusters of fairly large
mononuclesr cells within the submucosa. To some, they resemble neuroms of the
parasympathetic ganglia. In some areas, however, Chey assume a linear
arrangement as if associsted with a vessel. Some participants thought they
may be hypertrophic erypt epithelial cells. The Department of Gastrointestinal
Pathology believes that these cells are neurons of Meissner's plexus. They

further comment that these cells appear immature in compearison to neurens in
the myenteric plexus.

The various diseases associated with Clostridium perfringens enterotoxemia
were discussed. The moderator stressed the importance of examining the gut

immediately, as autolysis occurs rapidly affecting the tips of che willi
firsc, and masking lesions there.

Contributor.

Barker, 1. K., and Van Dreumel, A. A.: The alimentary system. In
Pathology of Domestic Animals, 3rd Ed., Jubb, K.V.F., Kennedy, P. C. and
Palmer, N., Academic Press, 1983, Vel I, pp. 145-133.

Dickie, C. W., KElinkerman, D. L., and Petrie, R. J.: Enterocoxemia in Ewo
Forlg. J. km. Ver. Med. Assgoe. 17303): 308=307, 1%7A.

Gunson, D. E., and Roomey, J. R.: Anaphvlactoid purpura in & horse. Vet.
Path. 1&: 325=331, 1977.



Mile, L., and Chalmers, G. A.: Hemorrhagic enterotoxemia caused by
Clostridium perfringens type C im a foml. Cam. Vet. J. 23: ZEETJDI, 1982.

Hiln,'z.: Clostridium perfringens in apizal diseasel A TEVLEW af current
knowledge. Can. Vet. J. 2i: l4l-148, 1980. e ‘

Ochoa, R., and Kern, 5. R.: The affeces of Clostridium Et?f?lgiﬁﬁl type A
enterotoxin in Shetland ponies = elinical, morphologic and zlinicopathologlc
changes. Vet. Pacth. 17: 738-747, 1580.

Case III = 83-581 (AFIP 1957368).

History. Tissue from an adult equine. Two tumors appeared on the head of
the horse, one below the medial canthus of each eye. The horse would scratch
these tumors until they bled. Both tumors were removed surgically and
submicted for histopathology.

Gross Pathologv. The growth removed from the left side measured 1/2 o 1
c= in diameter and the growth from below the Tight eye was 2=3 ¢m in dismater.

Comtributor's Diagnosis & Cosment. Dermacitis, proliferacive,
eosinophilic, severe, locally excensive, skim, medial canthuses, equine.
Etiologic diagnosis: Cutaneous habronemiasis.

Etiology: Habronema spp.

The lesions of cutaneous habronemiasis are due to the activity of
aberrently situated larvae of Habronmema spp. equine stomach worms, especially
Draschia megastoma. The third stage larvae of these nesatodes are usually
deposited by the common house fly (Huscae domestical or by the stable fly
{Stomoxis caleitrans). These larvae may then penetrate deeply into the dermis
of mucous membranes or open wounds where they elicit a granulomatous response
with abundant eosinophils. The granulations usually begin suddenly, grow
rapidly, bleed freely, and shew lictle tendency te heal. Larvae remoants may
be geen as small flecks in caseous necrotic foci composed of degenerate
eosinophils.

The lesion is usually composed of highly vascular granulation tissue
infiltrated by a nearly pure population of ecsinophils. Occasional giant
cells may be found near the larvae and nevtrophils predominace at the
ulceraced surface.

AFIP Diagnosis. Dermatitis, ulcerative, sosinophilic and graoulomatous,
diffuse, severs, with focal ecsinophilic granulomas containing nematode
larvae, skin, breed unspecified, equine; condition——compatible with
habronemiasis.

Conference Mote. The parasites wvithip dermal sosinophilic granulomas have
2 body cavity, coelomyarian musculature, and an intestinal tract, idencifying
them as nesatodes. Since reproductive organs are not present in any parsites
examined, it may be assumed they are larvas rather cthan adulcs.



The microscopic differential diagnosis includes nodular necrobiosis,
habroneziasis, hypodermiasis, and infeccionm by fungus such as Pvchium spp-
Occasionally, multiple sections are needed to confirm Che presence ol nematode
larvas. Since Habronems spp. and Draschia pegastoma frequently invade wounds
of the prepuce and penis, resulrant lesions must be differentiated grossly
from squasous cell cercinoma and sarcoid.

The normel life cvecle of these parasites involves depositiom of 3rd stage
larvae around the mouth of the horse; they are eventually swallowed and their
life cycle is completed. Occasionally lervae make their way into the
nostrils, are inhaled, and pulmonary habronemiasis results. The moderator,
who has studied numerous cases of equine exercise-induced pulmonary
hemorrhage, demonstrated seversl cases of the latter with peribronchiolar and
periarteriolar eosinophilic infiltrates. She hypothesizes that there is
pulmonary vascular damage, perhaps the result of Habronema spp. infection,
which predisposes horses te pulmonary hemorrhage when under physiclogic stress.

Contributor. Veterinary Research Institute, Onderstepoort, Republic of
South Africa.

Suggested reading.

Lyons, E. T., Drudge, J. H., Tolliver, 5. C. et gl.: Prevalence of
Anoplocephals perfoliata and lesions of Draschia megastome in thoroughbreds in
Kentucky at necropsy. Am. J. Vez. Res. 4505): 99p=000  10BL,

Mayhew, I. G., Lichtenfels, J. R., Greiner, E. C. et al.: Migration of a
spiruroid nmematode through the brain of & horse. J. Am. Vet. Med. Assoc.
180(11}: 1306-1311, 1982.

Hontes, L. F., and Vaughen, J. T.: Skin Diseases of the Horse. W. B.
Saunders Co., philadelphia, 1983, pp. 1104-1111.

Rebhun, W. C., Mirre, E. J., Georgi, M. E. et al.: Habronemic

blepharoconjunctivitis in horses. J. Am. Vet. Med. Assoc. 179(5): &469-472,
194l.

Case IV - M-B4-343 (AFIP 1947992).
Hiiturj. Tissue froe a 5-day-old male quarter horse. The foal appeared

normel at birth but developed signs of colic which improved. The abdomen
became distended with what was identified as urine. The foal died during
SUrgery to repair the ruptured urinary bladder.

Contributor's Diagnosis & Comsent. Testis - physiologic involution
(normall}.

The lucci?n is of & normal 5-day-old foal testis. The seminiferous
tubules are lined primarily by undifferentiaced cells and occasional
:FEENJ:nEn?iI. f?lTinttrl:itiun containg abundant large oval cells

interstitial cells?!) whose cytoplase is distended 1 i rown
pigment (lipofuscin). RSRRRANE Tigok b




By the 60th day of gestatiom the fecral gonads of che horse have :nlfrgtd
greatly and are composed largely of hyperzcophied, hyperplascic interscicial
cells. The interstitial cell hyperplasia reaches its pt:k_lrnund_dfr 250.
Degenerative changes (involution) begims to appear in the interscicial cells
by day 300 and the size of the gonads diminish greatly by birch.

The marked hypertrophy and hyperplasia of feral gnqldnl ip:tr:ti:ill cells
£ollowed by involution is apparently unigue to the family Equidae.

AFI? Diagnosis. Essentially normal cissue, testis, gquarter horse, equine.

Conferance Note. The moderator showed several sections of testis from
equine fetuses of varying gestational age. In younger fgruses the Cestis
contains sheets of interscticial cells wich intensely sosinophilic cvroplasms,
which closely resemble hepatocytes histologically. Interstitial cell
development peaks at approximately 50 cays of gescation. At approximately 250
days of gestation, these cells begin co degenerate, and the brown pigment
granules appesar in their cytoplasm. In the younger fotus, however, the
presence of numerous pink polygonal cells, with a few scattered seminiferous
tubules, can be mistaken for liver. 5Several participants reported having
necropsied young pigs with pieces of testicular tissues seeded about the
peritoneum; they commented that chese are sasily mistaken for ectopic liver.

It has been observed that the massive incerstitial cell development im the
feral testis corresponds with ultrastructural observacions of increased smooth
endoplasmic reticulum in those cells, prompting investigators to speculate Che
cells are involved in steroid svnchesis (Gonzalez-Angule, Hernandez-Jauregui,
Martinezr—-Zedilo, 1975).

Comtributor. College of Vererinary Medicine, Migsissippi Stace
tniversity, Hississippi State, Mississippi 39761.

Suggested reading.
Bay, M. F., and Allen, W. R.: J. Reprod. Fert., Suppl 13, 557=36l, 1975.

Gonzalez-Angulo, A., Hernandez-Jauregui, P., and Martinez-ladile, G.:

Fine structure of the gonads of the horse and its fumctional implicatiens. J.
Reprod. Fert., Suppl 23: 563-567, 1973.

Trautmann, A., and Fiebiger, J.: The Histology of Domestic Animals,
pp.259=263.

Van Vorstenbosch, C.J.A.H.V., Colenbrander, B., and Wensing, C.J.G.:
Leydig cell development in the pig testis during the lare fetal and sarly
postnacal period: An electron microscopic study with attention to the
influence of fetal decapitation. Am. J. Anstomy 169: 121-136, 1984.

DAVID L. FRITZ, V.M.D.

Caprain, VC, USA

Registry of Veterinary Pathology
Departmen: of Veterimary Pacthology
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AFIP Wednesday Slide Conferenze - Ho. 30
22 May 1985

Conference Moderator: Johm M. Pletcher
LIC, vC, USA
Chief, Division of Veterinary Pathology
Armed Forces Institute of Pathology
Weshingten, DE 20306

Case I — BOB36440 (AFIP 1945169). )

History. Ilissue Irom & T-vear-old, intact female German :gnrthlL:
pointer. This dog was examined because of 2 soft enlargement in the area of
rhe left 3rd mammary gland. The animsl was giver lestosterone. Ome month
later the mass was surgically excised. The suTgeon described The mazs as
having a cvetic appearance with multiple pellet-like masses of firm Eissue
scattered through it.

Contributor's Disgnosis and Cosment. Basalold adencme of the oammary
glanc.

Mammary basaleid adenomas have been reporiec in experimental dogs
receiving progestogens for prolomged periods. A recent report describes
mammary basaloid adenomas &¢ & naturally occurring entity. The dog in this
case received testostérone at the time it wes initially exsmined for & mammary
mass, but it had ne history of having received progestogens or any other
steroids prior to the inirial presentation.

Mammary basaloid adenomss are reported co be benign. At our lab, we have
seen & few mammary basaloid sdenomas which histologically appeared to be more
aggressive with apparent stromal invasion. We have also experienced
occagional local recurrence of these lesions, but have not documented
metABERAELE.

AFIF Diagnosis. Basaloid adenoma, mamsary gland, German shorchair
pointer, caning.

Conference Mote. Discussion centered on several features of this neoplas=
whieh differ from those described in the two previous reporta of canine
basaloid adenomas (Kwapien, Giles, Gell, &t al., 1977) (Esplin, Bernstein,
McLaughlin, 1984). This neoplasm has many foci of squamous change with
central keratinization which are suggescive of & hair follicle tumor; in
several areas meoplastic cells are extending out of the lobule, invading
surrounding connective ripsue, presenting & moTe aggressive appearance than is
degeribad for basaloid adenomas. Some participants noted that the neoplasm in
this case fits the description of the mammary squamous cell carcinoma in the
Bulletin of the World Health Organization (Hampe, Migdorp, 1974).



Personal communicacion with one of che authors {REGJ of the inicial "
deseription of canine basaloid adenomas {Kwapien, E;l:u.‘ﬁell, 19771, tevu.hl
that the neoplasm in this case probably has more areas ot sgquamous change chan
the tumors examined in that study, but that the basa. cell components are
essencially idencical. Dr. Gilas furthar ;tlted that he hf‘ sean 10=11
similar neoplasms in the past & years in bicches with ao history of ;
progestogen therapy. Likewise, in lE?ErllrlnLIlll which had been Etreated with
progesterones and in whom sizilar Cumors might be EIFEEE!d, ne ngn?lllnj WETE
seen. In one spontaneous tumor, the neoplasm was found in a draining ly=ph
nodé and it is suspected cthat local extension racher tham lymphatic metastasls
was the explanation. Dr. Giles suggested that "basaloid tumor" may prove Co
be more appropriate so that cthe more aggressive necoplasms ?nuld be subdivided
as basaloid carcinomas, and the benign necplas=s as basaloid adenomas.

Contributor. Veterinary Reference Laboratory, P.0. Box 30633, Salt Lake
Cicy, UT B4l130.

Buggested reading.

Esplin, D. G., Bermscein, N. M. and Hclaughlin, H.: Basaloid adenoma of
the mammary gland in two dogs. J. Am. Vet. Med. Assoc. 1B&(T7): B55-B57, 1984.

Giles, R. C.: Personal communicacion with Col. G. Imes, 30 May 1983.

Hampe, J. F. and Misdorp, W.: Tumors and dysplasias of the mammary
gland, Bull. Wld. Hith. Org. 50: 111-133, 1974.

Kwapien, R. P., Giles, R. C., Gell, R. G. et al.: Basaloid adenomas of
the mammary gland in beagle dogs administered investigatiomal contzaceptive
steroids. J. Matl. Cancer Inst. 59: 933-939, 1977.

Case 11 - 75H-1laié (AFIP 1902435).

History. Tissue from a l-year-old Bernese mountain dog. This animal
presented with chronic anorexia, weight loss, stertorous respirationm,
conjunctivicis with prominent chemosis and multiple cutaneocus nodules
distributed over the entire body, but especially in nasal region, eyelids and
perotum. The clinical course is characterized by remissions and relapses.

Gross Pathologyv. Necropsy revealed widespread nodular to diffuse lesions
in lung, liver, bone marrow, spleen, lymph nodes, kidneys, eves, cestes and
various other tissues in addition to the cutaneous lesions seen on clinical
examination.

Laboratory Results. Lesions have been cultured for bacteria and fungi;

significant organisms were not Tecovered. Limited virological scudies were
alss monproductive.

Comeributor's Diagnosis and Commenz. Systemic histiccyrosis.

Special stains were performed on many legions te screen for possible
eciclogical agents. None were detected. The stains included acid fast,
Giemsa, Methenamine Silver, Periodic Acid-S5chiff and Brown and Erenn.
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The histiocytic nature of the major infilrrating cell cype is supported by
evtochemical and electron microscopic obgervations. The cells react strongly
for acid phosphatese and monspecific esterase anéd have che ul:rlltrunc?rnll
characteriscics of macrophages. The condition is mot clearly necplastic; in
fact the episodic nature of the comdition would support the un:innhthlt it is
not neoplastic. The clinical course anc the sppearance of the }ulxnn;
resemble those seen in Histiocytcsis X of man; however, Birbeck s granules

have mot been demonstrated in histiocytes in the cenine cases.

The condition has only been observed im 5 closely-relaced Bernese mountain
dogs. A genetic basis is suspected but has mot been proven-

AFIP Diagnosis. Dermatitis and cellulicis, angiocentric, chronic-active,
diffuse, with necrotizing vasculicis and multifocal necrosis, dermis and
gubcurie, Bernmese mountain, canine.

Conference Note. The marked angiocentric discribution of infiltrating
mononuclear celle is suggestive of an inflammatory process, ¥er in some ATeas
the cells infilcrate into muscle and nerves and lack angiocentricicy.

Although the cells im perivascular spaces share some features with
histiocytes, special stains done o elarify their identity were sgquivocal.
Occasionally, vessel walls are infiltrated by these cells; che walls of these
vessels are necrotic, and participants related these vascular lesions with Cthe
areas of necrosis in the subcutis (i.e. infercciond.

This case represents systemic histiocytosis of Bermese mountain dogs which
was recently reported by the contributor (Moore, 1984; More and Rosim, 15984) .
This condition resembles malignant histiocytosis of man and is characterized
histologically by infilcracion of multiple organs by pleomorphic phagocytic
mononuclear cells and sultinucleated gianc cells. Infilctrates are
consistently present in lungs and hilar lymph nodes, and often in the CNS.
The clinical course is rapidly progressive (Moore, Rosin, 1984).

Birbeck granules, mentioned in the contributor’'s comment, are widely
accepted as the "gine qua non" for idemtifving Langerhans cells in the human
epidermis. A second cell, which travels in blood and lymph, called the "weil"
cell is thought also to be of monocyte origin and will occasionally comtain
Birbeck granules (Weiss, 1963). Their function remains unclear, and in the
opinion of many conference participants these granules are not found in the
Lapgerhans cells of the dog.

Contributer. Department of Veterinary Pathology, School of Veterinary
medicine, 1126 Haring Hall, Davis Campus, Davis, CA 95616.

Suggested reading.

Moore, P. F. and Reosin, A.: Malignant hisciocvtosis of Bernese mountain
dogs. Proceedings, 35th Ann. Meeting, Am. College Vet. Pathologiscs, Nov.
12=-16, Toronte, Canada, 19B& p. 2E.

Moore, F. F.: GSystemic histiocycosis of Bernese mountain doge. Vet.
Pathel. 21: 554-583, 19B4.



§eott, D. W., Miller, W. H., Tasker, J. 8. et a}: F?ﬂ?hﬂrlt%cullf 3
nnupl::i:pin a dog resembling maligmant histiocytosis LhisClocytic medullary
ceticulosis in man). Cornell Vet. 5%: 1?5-1??1 19?9: . ~ )

Weiss, L.: Histology; Cell and Tissue Biolegy, 5th Ed., Elsevier
Binmediecal, 1983, pp. 535-536, 581.

II - 393=84 (AFILIP 1946318) . :
Ell!ﬂili:rv‘_-Eiinie-i}nn an B—sonth=-old female Hareford fatus. This aborted
—

ferus was the eighth abortion to oceur in a month in.‘ thf cow herd of 1zué
411 aborted feri were eight o nine months of gestational age. The cows ha
been present in Che same pasture with the same bulls the previous |mmn?r.d
fall, and winter. The herd has had two to three abortions of undetermine
eriology each vear for the past gevaral years.

Gross Patholegy. The lymph nodes, iiver, thyroids, and spleen vere all
moderately enlarged and palea. Petechia and i::h?Tustl wvere present in these
prgans as well as diffusely in the subcutaneous Cissues, pral cavity, and
conjunctivae. Ascites and anasarca were also present.

Laboratory Results.

Bacteriology: Stomach comtents, lung, and liver: HNo :izqifitnnx ilﬂlltfl-
Spleen: Gimenez stained smears were negative for chlamydia.
Virology: Kidney, liver, spleem: wirus isclation: negacive.
Kidney: fluorescent antibody: IBA: negative
BVD: posiCive
Serology: Fectal blood: Bluetongue AGID: negative.
Chemistry: Fetal liver: Copper: 35.7 ppm dry weight.
Selenium: 0.354 ppm dry weight.

Concributor's Diagnoses and Comment. 1. Splenic, hepatic, and renal
chronic, diffuse, histiocytic, and lymphocytic wasculitis and perivasculitis.
2. Splenic, acute, multifocal, necrotizing vasculitis. Epizootic bovine
abortion {foothill abortiomn).

The morpholegic changes present in the spleen, liver, and kidneys of this
bovine fetus are most comsiscent wich epizeootic bovine aborction. However,
thers was svidence for bovine viral diarrhea virus infection as well as copper
and selenium deficiency. Epizootic bovine abortion has besn primarily
reported in California; this case was from & ferm in southeastern Oregon.
Chlaomydial orgamisms are the presumed ecticlogic agent but that has not besen
confirmed.

AFIP Diagnoses. 1. Hepatitis, subacute, portal, diffuse, mild, liver,
Hereford fetus, bovine. 2. Splenitis, subacute, diffuse, moderate, with

multifocal necrosgis and rericuloendothelial prolifecation, spleen.
3. Capsulitis, subacute, sulcifocal, mild, spleen and liver.



Conference Note. Within centrolebular sreas of the liver, hepatic cords
are disTupted and irregular and sinuscids are dilated. Flfti:i?lﬂtl discussed
the possible relation between those lesions and passive congestion due to
cerdiovascular compromise several days prior to fetal death. The loss of
centrolobular hepatocytes suggests a chronie process, yet neither fibrosis nor
hemosiderosis are preseat. Jubb, Kemnedy, and Palmer (1985) state chat fetal
hepatic congestion which results from epizootic bovinme abortion (EBA) often
resembles congestion which occurs in fetuses with cardiac disease.

Participants briefly discusseé the histiogenesis of fetal lesioms of EBA
as proposed by Kennedy, Cesere, Kimsey, ec al. (1983). Infection with the
agent of EBA, now believed to be & virus, induces a lymphoproliferative
response with subsegquent infilrracion of macrophages. As the fetus matures,
plasma cells produce antibody resulring inm deposition of antigemantibody
complexes. With further maturation of the fetus, complement is produced which
fixes to the antigem—antibody complexes deposited earlier in the disease.

This results in necrocizing lesions, often necrotizing vasculitis as is
present in some splenic vessels in this case.

In the late stages of cthe disease, the fetal thymus, not submitted in this
case, developes unigue changes that cheracterize this disease; they include
severe atrophy of the thymic cortex and imfilcracion of both cortex and
medulla by macrophages. Unlike ocher diseases causing bovine abortiom, the
placents in EBA is normal other than mild edema. Extramedullary
hematopoiesis, which is evident in the liver and spleen of this case, is
considered normal io & calf of this gestational age (E months).

Contributor. Veterimary Disgnostic Laboratory, Oregon State University,
P.0. Box &29, Corvallis, Oregon 97338-0429.

Suggested reading:

Jubb, K. ¥. F.;, Eennedy, P. C. and Palmer, K.: Pathelegy of Domestic
Animals, 3rd Ed., Academic Press, 1985, wol. 3, pp 363-365.

Keonedy, F. C., Casarc, A. P., Kimsey, P. E. er al.: Epizootic bovine
abortion: Histogenesis of che fetal lesions. A=. J. Vet. Rea. &4(6):
1040=104E, 1983,

Kennedy, P. C., Olander, E. J. and Howarth, J. A.: Patholegy of epizootic
bovine abortion. Cormell Vet 50: &417=429, 1960.

Kimsey, F. B., Kennedy, P. C. and Bushnell, R. B. et al.: Studies on the
pathogenesis of epizootic bovine abortion. MAm. J. Ver. Res. 44(7): 1266=1271,
1983,

Kwapien, R. P., Lincoln, 5. D. and Reed, D. E.: Pathologic changes of
placentas from herfers with experimentally induced epizoecic bovine abortion.
Az. J. Vet. Res. 31(6): 999-1015, 1970.



Case IV - CP 84-20 (AFIP 1948004). o .
Historv. Tissue 18 from anm adult DSE cat. No abnormal cliniczl signs
i ' in i i rudv: AL the
were noced during the animal s use in & chronic exercise sTuds .
conclusion of the study, the animal was necropsied and a focal lesion was
found invelving the caudal portion of rhe right diaphragmatic lobe of the lung.

comtributor's Diagnosis and Comment. Verminous pneumonia and pleuricis,
granulomatous. ECiology ~ Paragonimus kellicocti.

AFIP Diagmosis. Ppeumonid, granulomatous, focal, severe, with sncystced
rrematode parasice and eggs, lung, domestic shorthair, feline;
eriology=—compatible with Paragonimus Sp.

Conference Mote. Participants thought that rhe adult parasice was
gurrounded by granulatiom Cissue ané granulomatous inflammation, especially
evidant surrounding parasite eggs. Mumerous eosinophilic abscesses aTe
scattered throughout the lesiom.

The parasite can be identified as a rrematode because it is flacctened, has
g tegument with spines, has a ppeudocoelom with yitellaria, has paired caeca
{not evident on every slide) and an excrectory bladder. Egg morphology can be
helpful in further identifying the trematode as Paragonimus——the eggs have 2
seated operculum (flattened at the top with lircle shoulders extending on
sirher side of it) and a knobby protuberance on the end opposite cthe
operculum. Very few eggs im the seccions examined are well enough preserved
ro make these distinctions. The shape of regumental spines can alsec aid in
differentiating the species of Paragonimus.

Although they are hermaphroditic, Paragonimus spp prefer o exist in pairs
and cross-fertilize. Most of the tissue damage is done when unpaired flukes
migrate extensively.

The high degree of associationm of flukes with the caudal lumg lobes is
thought to be related to their proximity to the diaphragm through which the
flukes migrate fro= the small intestine. The location of the upper small
int!l:i‘ﬂl: on the right side of the abdomen is thought responsible for a high
incidence of lesions in the caudal right lung lobes (Stromberg, Dubey, 1978).

Contributor. Southwest Medical School, Division of Comparative Madicine,
§323 Harry Hines Blwd., Dallas, TX 75235.

Suggested reading.
Ameel, D. J.: Para onimus, its life history and distribution in North
America and its taxonomy (Irematoda): Troglotrematidal). A=. J. Hygiene

19€23: 279-312, 1934,
Bisgard, G. E. and Lewis, R. E.: Paragonimiasis in a do
z om i g and & cat. J.
Am. Vet. Med. Assoc. 144(5): 501-507, 1964,
Dubey, J. P., Stromberg, P. L. and Toussant, M. J.: Induced

Paragonimiasis in cats: Clinical signs and di is. I
Assoc. 173(6): 734=742, 1978. gnE an agnosis . Am. Vet. Med.



AFIP Diagnosis. Glossitis, ulcerative, acute, focal, moderate Lo severe, with
miﬁﬂil"aﬁ%%mlﬂ eration and eosinophilic intracytoplasmic inclusion

bodies, tongue, Landrace/Yorkshire, porcine, stinlogy—compatible with poxvirus.

Conference Mote. The differential diagnosis includes foot and mouth disease,
vesicular stomatitis, vesicular exanthema, vegetative dermatitis, skin lesions
associated with erysipelas and hog cholera, and others. However, the histological
finding of hydropic degenmeration of cells in the stratum spinosum, and the presence
of intracytoplasmic inclusion bodies are characteristic of poxvirus infections.
Furthermore, vacuolation of the infected epithelial cell nuclei is said to be
pathognomonic for swine pox, differentiating it from vaccinia virus (Kasza, 1981),
Infection with swine pox is thought to interfere with develcpment of titers to hog
cholera vaccines,

The papillary structures on the tongue surface were thought Dy attendees to be
marginal papillae which are present on the tongues of suckling animals and function
to form a seal between tongue and nipple.

Contributor. British Columbia Veterinary Laboratory, B.C. Ministry of
Agriculture & Fnud, P.0. Box 100, Abbotsford, B8.C., Canada Y25 4N3.

sted reading.
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