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CASE 1 — 08 06-29523 (AFIP 3066303).

Signalment: 14-year-old, intact female, Thoroughbred,
equine (Equus caballus)

History: The horse had a two day history of colic. Ex-
ploratory surgery revealed a 12 cm in diameter mass cra-
nial to the left  kidney which was not su rgically re-

sectable. Euthanasia was elected after a rapid decline in
health po st surgically, that was u nresponsive to medical
management.

Gross Pa thology: 10 cm of the ¢ ranial mesenteric ar-
tery, immediately distal to the ostium, was d ilated 3 cm
and thickened (6 mm). The vessel was partially occluded
bya 35cm 1ongre dt op urple, friable coa gulum
(thrombus) th at was ten aciously ad hered to th e in timal
surface. The intima was diffusely rough and granular.

Laboratory Results:

Clinical pathology abnormalities at surgery:
Neutrophils=16.1X10*/ul (5.5-12.0)
Lymphocytes=0.79X10°/ul (1.5-5.0)

Total protein = 8.1 g/dL (5.5-7.5)

Serum globulin = 4.9 g/dL (2.6-4.0)
Sodium = 133 mEq/L (137-148)

Chloride = 90 mEq/L (98-110)

Potassium = 1.9 mEq/L (2.9-5.3)

Sodium/Potassium ratio = 70 (28-36)
Glucose = 133 mg/dL (71-100)

Alk phos =262 U/L (45-239)

Total bilirubin=2.7 mg/dL (0.6-2.6)

CPK = 1507 U/L (120-350)

SDH = 15.9 U/L (0.2-7.0)

All other values were within normal limits.

Histopathologic D escription: The arterial lumen is oc-
cluded byan eo sinophilic,am orphousco agulum
(thrombus) c ontaining al ternating layers of free erythro-
cytes, in tact an d degenerate n eutrophils, and necrotic
debris (lines of Zahn) and multiple 1-2 mm cross sections
of nematodes. The nematodes (fig. 1- 1) have a bright
eosinophilic, thick, smooth, cuticle with lateral cords and
platymyarian musculature surrounding a central digestive
tract. The thro mbus adheres to and b lends in with th e
vessel wall. The endothelium is mostly absent and the
internal elastic lam inais disrupted, frag mented, and

coiled. The tunica intima is diffusely thickened by prolif-
erative immature fibrous c onnective tissue wh ich also

penetrates the tunica media and e xtends to and e xpands
the adv entitia, with separation and i ndividualization of
smooth muscle fibers. The intima is d iffusely infiltrated
by m any neut rophils an d re latively fewer eosi nophils
extending in from the lumen in declining numbers to the
subjacent tunica media. Th e deep tunica media and a d-
ventitia is pun ctuated b y variably sized aggregates of
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1-1 Artery, Thoroughbred horse. Cross section of adult
nematode characterized by a thin cuticle, coelomyarian-
platymyarian musculature (arrows), prominent lateral
cords (arrowheads), a pseudocoelom, and central diges-
tive tract (star). (H&E 100X)

lymphocytes and plasma cells admixed with foamy and
hemosiderin-laden macrophages and rare clusters of neu-
trophils.

Contributor’s Morphologic Diagnosis: Cranial mesen-
teric artery:  Arteritis, ch ronic, sev ere, sup purative an d
lymphoplasmacytic.

Cranial mesenteric artery: Thrombus, acute with intrale-
sional nematodes.

Contributor’s Comment: Strongylus vulgaris is one of
three s pecies of t he ge nus Strongylus which occ ur the
horse and is considered to be the most damaging to the
host.® The life cycle involves the ingestion of third-stage
larvae which penetrate the mucosa and submucosa of the
small an d large in testines. Seven days after ing estion
most of t he larvae have molted t o be come fo urth-stage
larvae wh ich th en p enetrate the submucosal intestinal
arterioles and migrate along the intima, eventually reach-
ing the mesenteric artery. Migrations during the fourth
stage o f de velopment 1 ead t o t he g ross | esions which
range from tortuous intimal tracts to thrombotic lesions,
often referred to as “verminous aneurisms”, and arteritis.®
The small bulging tracks containing larvae, and the asso-
ciated endothelial damage serves as a nidus for the devel-
opment of thrombi. The arteritis and fibrosis of the arte-
rial wall is attributed to both the disruption of the internal
elastic lamina and the inflammatory response induced by
the larvae. Larvae are generally found in intimal thrombi
of the artery and rarely in the tunica media and adventi-
tia.” Research has s hown that the curvature of the ves-
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sels, not the direction of blood flow, influences migration
patterns and larva prefer to migrate longitudinally along
vessels', which accounts for the localization of the larvae
in the mesenteric artery. Mi gration into the aorta is very
infrequent, presum ably becau se the cra nial mesenteric
artery branches at a right angle from the aorta. The lar-
vae molt to the fifth stage after 3-4 months and return to
the cecum and colon, where they develop into adults in
two months and begin reproduction.

S. vulgaris is thought to cause colic via thromboembolic
obstruction of the cranial mesenteric artery (with seco n-
dary infarction of the bowel), reduced blood flow to the
branches off t he cra nial m esenteric artery, in terference
with innervation due to pressure on abdominal autonomic
plexuses, or disruption of ileal motility by toxic products
generated from degenerating larvae.’

The prevalence of cranial me senteric arteritis due to S.
vulgaris in horses has ranged from 80% in 1937 to 98%
in 199 17 with a dram  atic decline to 6% in t he late

1990’s”. T he drastic decrease in incide nce has been at-
tributed to the instigation of effectiv e an thelmentic p ro-
grams.

AFIP Diagnosis: Artery: Arteritis, chronic-active, mul-
tifocal to coalescing, moderate with marked diffuse trans-
mural fib rosis, m ural fib rin thrombus and in traluminal
larval strongyles, Tho  roughbred ( Equus ca ballus),
equine.

Conference Comment : Strongylus vulgaris is th e only
large strongyle that is known to undergo portions of its
development within t he eq uine art erial system.® The
other two large strongyles that are k nown to commonly
affect horses are S. edentates and S. equines. S. edentates
normally migrates via the portal system to the liver, molts
to L, within the liver parenchyma, and then returns to the
cecum via hepatic ligam  ents.  S. eq uines m igrates
through th e peritoneal cav ity to the liver then the pan-
creas and re-enters the cecum and right ventral colon via
direct penetration.

Identification of org anisms as n ematodes is d etermined
by evaluating specific stru ctures. T he accompanying
flow chart aids in cate gorization of m etazoan pa rasites
(fig. 1-2).

Other vascular parasites include:

® Blood flukes of mammals and birds — Schistosoma
sp., Heterobilharzia sp., Orientobilharzia sp.

®  Onchocerca sp . — within the walls of t he aorta of
cattle, buffalo and goats
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1-2 Key to categorization of parasites in tissue section.

®  Dirofilaria immitis —heart worm of do gs, cats, sea
lions, muskrats
Brugia sp. — tropical parasite of dogs and cats

Contributor: Department of Veterinary Pathobiology,
College of Veterinary Medicine, University of Illinois at
Urbana-Champaign

http://www.cvm.uiuc.edu/path
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CASE II — 07L21FF (AFIP 3065937).

Signalment: 19 month old, male, American F oxhound,
Canis familiaris, dog.

History: This male American Foxhound dog along with
asibling was donated to Iowa State University b ecause
both were seropositive for Leishmania spp. This animal
was bornin August of 200 5toa Leishmania po sitive
bitch, and both siblings became serologically positive for
Leishmania in Janu ary of 2007. Following sero conver-
sion the dog became anemic, thrombocytopenic and leu-
kopenic. Upon presentation, the dog exhibited epistaxis
and was progressively losing weight.

Gross P athology: The animal was thi n to em aciated
with minimal adipose tissue in body cavities and subcuta-
neous tissues.  The liver was diffusely and markedly
enlarged (1 .65kg), pale, and firm with a diffuse fi nely
granular texture. The spleen was diffusely and markedly
enlarged (38g) and pale with fi nely gra nular ca psular
surface texture. All lym ph nodes, including peripheral,
mesenterican d m ediastinalno des were m arkedly
enlarged. Bilaterallyth ek idneys were moderately
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enlarged and diffusely pale, and there was little peri-renal
adipose tissue.

Laboratory Results: A complete blood count revealed a
non-regenerative anemia and thrombocytopenia, while a
chemistry panel showed elevation in alkaline phosphatase
and alanine transferase as well as hy poproteinemia. On
urinalysis there was 4+ protein in t he urine. Spleen and
bone marrow samples were culture positive for Leishma-
nia by the Centers for Disease Con trol an d Pr evention
(CDC). Real-time PCR on wh ole bl ood per formed at
ISU and the CDC were positive for Leishmania infantum.

Histopathologic D escription:  Kidney: Mu Itifocal
glomeruli ha ve t hickened B owman’s ¢ apsules a nd ap -
proximately 60-70% of gl omeruli ha ve m arkedly thick-
ened and promin ent cap illary lo ops with nu merous
synechiae. Multiple glomeruli are shrunken and hypocel-
lular (sclerosis). Within the interstitium, there are multi-
focal to c oalescing accumulations of inflammatory cells,
primarily ly mphocytes, p lasma cel Is an d macrophages,
with m oderate numbers of macrophages c ontaining one
or more 1-2 pm round to oval basophilic organisms. Cy-
tologically these organisms are ovoid, 1-3 pm in diame-
ter, with a round, basophilic nucleus and a rod-shaped
kinetoplast.

2-1 Adrenal gland, American foxhound. Expanding the adrenal cortex, there are
aggregates of ymphocytes, plasma cells and macrophages. Macrophages fre-

Adrenal g lands: Mu ltifocally
throughout t he ad renal cortex ,

quently contain high numbers of protozoa which are ovoid, 1-3 um in diameter, with there are multiple foci of lympho-

a round, basophilic nucleus and a rod-shaped kinetoplast (arrows). (H&E 600X)

S

cytes, plasm acell,a nd m acro-
phages. M any oft hem acro-
' phages contain num erous sm all
_ intracellular organisms ( fig. 2-1)
" as described above.

'P'*ty ' e Contributor’s Morphol ogic Di-
Y. - agnosis:

" ".'\‘ri ¥
: '!,_- ¥ 1. Kidney:

b. Interstitial nephritis,  lym-
- phoplasmacytic an d granuloma-

. & tous,seve re, chronic, m ultifocal
: ;‘;&ito coalesci ng, withi ntra-
S| histiocytic or ganisms cons istent

- 1I 1M

o ,Af
. i with Leishmania species.
%\ﬁ Adrenal gl and: Ad renalitis,
5 '.';‘K\ | granulomatous an d 1 ymphoplas-
. . macytic, m oderate, ¢ hronic, mul-
- tifocal with i ntra-histiocytic o r-




WSC 2007-2008

ganisms consistent with Leishmania species.

Contributor’s Comme nt: The cha nges in the kidney
and adrenal gland are consistent wi th di sseminated vi s-
ceral leish maniasis. Parasites were also present within
macrophages in the liver, spl een, lymph nodes, pancreas
and bone marro w (notsu bmitted fo rev aluation).
Leishmania i nfantum is a protozoal p arasite th at cau ses
visceral leishman iasis. Natu ral ho sts inclu de rod ents,
small mammals, dogs, and humans, although infection is
usually accidental.* Leish maniasis is tran smitted to th e
host by t he s andfly bi te af ter whi ch t he pr omastigote
form of t he parasite i s p hagocytosed by macrophages.*
Once with inth e host cell t he parasite tran sforms in to
amastigotes and multiples, eventually leading to systemic
spread of the parasite. Parasite control requires the in-
duction of a Tyl immune response characterized by pro-
duction of interferon gamma and interleukin 12 that func-
tion to activate infected macrophages to kill the intracel -
lular pathogen.* Visceral lei shmaniasis is characte rized
by fever, weight loss, hepatomegaly, splenomegaly, skin
lesions and ep istaxis.* Histologically there a re focal
granulomas with in tra-histiocytic orga nisms in affected

organs as well as lymphofollicular hyperplasia within the
spleena nd1 ymphn odes.® M embranous glomeru-
lonephritis is a common finding in bo th canine and hu-
man patients with visceral leishmaniasis and is secondary
to a ntigen-antibody ¢ omplex f ormation an d s ubsequent
deposition within the mesangium of the glomerulus.'

Although endemic in southern Central and South Amer-
ica, the Middle East, Central Asia and Africa, this disease
is also presentint he United States a nd s poradic cases
have been re ported, usually travelers returning from an
endemic area.” Inth e year 2000, a fox hound kennel in
New York reported four foxhounds to be infected with L.
infantum.> Th e sand fly vectoris present with in th e
United States, alth ough at thistime ithasnotbe deter-
mined i f sa ndfly t ransmission o f Leishmania occurs in
this country. Other mechanisms have been postulated in
transmission of canine visceral leishmaniasis and include
vector-independent m odes s uch as breedi ng a nd di rect
contact. There may also be a genetic or breed suscepti-
bility to in fection, as nu merous fo xhounds h ave tested
positive and infection app ears to b e wi despread within
this breed in the United States, indicating a possible pub-
lic health threat.”

AFIP Diagnosis: 1. Kidney: Glomerulonephritis, mem-
branoproliferative, global, diffuse, subacute, marked with
multifocal to coalescing lymphoplasmacytic interstitial
nephritis, pro tein casts, and intrahistiocytic am astigotes,
etiology consistent with Leishmania sp., American Fox-
hound (Canis familiaris), canine.
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2. Adren al gland: Adrenalitis, histiocytic, neutrophilic,
and plasmacytic, m ultifocal, m oderate, with intrahistio-
cytic a mastigotes, etio logy co nsistent with Leishmania

sp.

Conference Comment: Leishmania are protozoan para-
sites o f't he fa mily Try panosomidae, o rder Ki netoplas-
tida.” They survive within the cytoplasm of m ammalian
macrophages as amastigotes (I eishmanial form ) that are

2.0umin diameter with a vesicular nucleus, no flagella
and a small basophilic kinetoplast.®

There are three forms of Leishmaniasis:®

1. Cutaneous (oriental sore) L. tropica — Med iteranean
sea

2. M ucocutaneous (es pundia) L. b raziliensis — C entral
America

3. Visceral (kala-azar) L. donovani — Europe, Africa and
Asia

The primary insect vectors for Leishmania sp. include the
phlebotomine sand flies (Lutzomyia sp. and Phlebotomus
sp.). Ofthe fourteen Lutzomyia sp. in North America,
three are known to be capable of transmitting Leishmania
mexicana (cutaneous  leishmaniasis in Mexico  and
Texas).” Other forms of transmission that have been im-
plicated include mechanical transfer through ticks, shared
needles, sexual contact, and bite wounds, as well as trans-
mammary and transplacental transmission.’

Upon p hagocytosis by macrophages, the or ganism sur-
vives within th e phagolysosome d espite th e activ ated
proteinases and t he | ow en vironmental p H ( 4.5-5.0).*
Studies of the cutaneous form o f leish maniasis in mice
caused by L. major indicate immunity depends on an IL-
12 driven CD4+, T yl-type response with production of
IFN gamma. A CD4+, T y2-type response with produc-
tion of IL-4 and IL-10 results in susceptibility.’

The initial case o f visceral Leishmaniasis in a fox hound
in North America o ccurred in 198 0.° Si nce that tim e,
visceral leishmaniasis caused by the Leishmania don o-
vani complex (L. donovani, L. infantum, L. chagasi) has
been identified in 21 states in the U.S. and 2 C anadian
provinces.”

Contributor: Iowa State University, College of Veteri-
nary M edicine, Department o f Vet erinary Pat hology,
Ames, 1A

http://www.vetmed.iastate.edu
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CASE 111 — 06/8597611 Boyd V10112 (AFIP 3069488).

Signalment:
vine

2-year-old, female, Jersey, Bos taurus, bo-

History: Three of 100 mature Jersey cattle died with no
observable clinical signs. They were female dry cattle at
pasture. Th e clin ical d ifferential d iagnosis w as Clo s-
tridial disease, botulism or anthrax. The clinician opened
the carcass and quickly discovered an enlarged spleen. A
2 by 3 inch sample of spleen was removed and the clini-
cian made his own smears and submitted the spleen sam-
ple an d sm ears to th e labo ratory as a po ssible case of
anthrax.

Gross Pathology: The cow had an enlarged and swollen
spleen that oozed thick dark blood from the cut surface.

Laboratory Results: A smear from the spleen was pre-
pared a nd st ained with p olychrome methylene bl ue.
There were numerous large square end ed bacilli with a
pink cap sule. Blood from the spl een was cul tured on
sheep blood agar  platesa nd incubated aerobically.
Within 12 hours of incubation, there were large numbers
of small dry 1irregularly sha ped ground glass col onies.
The bacterial colonies were sensitive to penicillin. These
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findings are consistent with Bacillus anthracis.

Histopathologic Description:

The spleen was en larged and congested with large num-
bers of extracellular erythrocytes filling the red pulp with
a marked reduction in amount of the white pulp and small
lymphoid follicles. ~ Widely dis persed t hroughout the
spleen were myriads of extracellular bacteria. The bacte-
ria (fig. 3- 1) were large and un iform in size bacilli, ap -
proximately 3um long and lum wide. There were large
numbers o f widely dispersed m acrophages t hat w ere
filled with p igment, con firmed as h emosiderin. Th ere
was disruption of the parenchyma, due to autolysis of the
tissue.

Contributor’s Morp hologic D iagnosis: Acute di ffuse
splenic haemorrhage with numerous extracellular bacilli.

Contributor’s Comment: Anthrax is a peracute, acute
or subacute hi ghly contagious di sease of dom estic ani-
mals and humans caused by the bacterium Bacillus an -
thracis." Necropsy of an imals infected with Bacillus
anthracis is not rec ommended beca use e xposure to air

allows t he bacteria to sp orulate, resu lting in ex tremely
resistant anthrax spores that contaminate the environment
for years.” The recommended means of diagnosis is col-

lection of a peripheral blood smear without opening the
carcass. Peripheral blood smears in a nthrax cases have
large numbers of Gram positive rod shaped bacteria, with
square en ds an d a pink capsu le stain ed by methylene
blue, Giemsa or Schaeffer and Fulton's malachite green
technique. T he bacteria need to be differentiated from
Clostridial bacteria, th at ha ve r ounded ¢ orners a nd no

3-1 Spleen, Jersey, cow. Diffusely the splenic paren-
chyma is disrupted by high numbers of large bacilli
measuring approximately 3 -7 um long and lum wide.
(H&E 600X)
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capsule. T he presence of Bacillus an thracis in a blood
smear can be confirm ed by m icrobiological culture or
PCR. The USA Naval Medical Research Center devel-
oped diagnostic t ests fo r a nthrax a re bei ng t rialed for
their su itability, in Au stralian cond itions, for th e 'p en-
side' diagnosis of anthrax in livestock.*

Anthrax is a disease syndro me recognize d for ce nturies
and a pathogen th atis w idely d istributed aro und th e
world. In 1823 anthrax was the first disease of humans
and animals shown to be caused by a m icro-organism.'
Anthrax occurs sporadically in Australia affecting sheep,
cattle, infrequently pigs and rarely go ats and horses.” It
is larg ely con fined to the "an thrax b elt" which ex tends
through the middle of the Australian states of New South
Wales a nd i nto northern an d ce ntral Victoria.*> This
laboratory in Vi ctoria w ould typically diagnose 2 o r3

cases of anthrax per year. In January and February 2007,
there was an unusual outbreak of ant hrax in central Vic-

toria with this laboratory diagnosing 37 positive anthrax
cases, on eight farms fr om ap proximately 300 submis-
sions from the surveillance area. The last significant out-
break of ant hrax in Victoria was bet ween January and
March 1997, when anthrax was diagnosed on 83 pro per-
ties with 202 cattle and 4 sheep confirmed to have died of
anthrax.’ In Australia, effective control of anthrax infec-
tion is achieved by vaccination of in ¢ ontact farms and
livestock.

Ruminants are typ ically infected with anthrax by in ges-
tion of spores that germinate in the intestinal tract to form
encapsulating vegetative cells that replicate and spread to
the re gional lymph nodes and then disseminate sy stemi-
cally.” Infecti on may also occu r by cutaneous abrasion
and insect bites.' Extremely rarely it is possible, in cattle,
to initiate an in fection by inhaling spores while grazing
dry dusty conta minated sites. ' Bacillus an thracis pr o-
duces ex otoxins t ermed | ethal t oxin a nd edem a t oxin.
The toxins and the caps ule of the bacteria i nhibit phago-
cytosis, in crease cap illary en dothelial permeability an d
delay clotting." Animal species vary in their susceptibil-
ity to anthrax infection. Species easily in fected with an-
thrax include cattle, goats, sheep, monkey, mouse, guinea
pigs, horse s and ¢ himpanzees. Species resistant to an-

thrax but once infection is established, are highly suscep-
tible to effects of the exotoxins include dog, pig and NIH
black and Fisher rats.' Humans can be infected with an-
thrax by i nhalation, ing estion or cu taneous abrasion s.
Human cases of anthrax are rare in Australia and the re
have been only four cases in th e last ten years; all have
been the cutaneous form and most of the cases have been
in farmers or rendering plant workers.’

AFIP Dia gnosis: Sp leen: Co ngestion, acute, d iffuse,
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severe, with lymphocytolysis, and m yriad bacilli, Jersey
(Bos taurus), bovine.

Conference Comment: The Centers for Disease Control
and Prevention classifies ant hrax as a Cate gory A agent
of bioterrorism. Category A agents have the po tential to
pose a threat against public health, spread across a large
area or nee d public awa reness, and nee d a great deal of
planning to protect the public’s health. Despite this po-
tential, h umans are relativ ely resistant to n atural in fec-
tion.

Infection of both humans and animals can occur t hrough
ingestion, percutaneously, or more rarely through inhala-
tion of anthrax spores. Under certain conditions, spores
have been known to remain viable in the soil up to 200
+50 years. Germination of spores occurs between 20° -
40° C and in co nditions of greater than 80% relative hu-
midity. Upon ingestion of spores, the organisms quickly
germinate to the encapsulated toxin-producing vegetative
form. Th e capsuleis a po ly-D-glutamate cap sule t hat
inhibits phagocytosis.'

Lethal t oxin i nhibits m itogen-activated protein kinase-
kinase and results in terminal shock through the release
of tumor necrosis factor (TNF) and interleukin-1 (IL-1).
Edema factor results in altered intracellular water and ion
concentrations th rough th e abnormal p roduction of c-
AMP. Edema factor has also been implicated in prevent-
ing mobilization and activation of leukocytes. The pres-
ence of the ca psule and two toxins effecti vely results in
prevention of phagocytosis, increased capillary end othe-
lial permeability and decreased blood clotting ability.'

Contributor: Gribbles Veterinary Pathology, 1868 Dan-
denong Rd Clayto n, Melbourne, V ictoria, Au stralia,
3168.
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CASE 1V - 05-801 (AFIP 2987052).

Signalment: 1-year-old intact female Rocky Mountai n
goat (Oreamnos americanus)

History: This goat exhibited 3 m onths of progressive
respiratory difficulty that was unresponsive to an tibiotic
therapy, leading to euthanasia. She was one of a s mall
group (approximately 25) of captive bred R ocky Moun-
tain goats at a p rivate facility. Th is animal and sev eral
others were raised on raw goat’s milk obtained from a
local dairy goat farm. At the tim e th e animals were
raised, the dairy goat farm was believed to be free of ca-
prine arthritis encephalitis virus (CAEV), but CAEV was
subsequently confirmed on t he premises. A 2-year-ol d
mountain goat that had received the raw goat’s milk from
the sam e dai ry was e uthanized a pproximately 1 m onth
later due to progressive weight loss, dyspnea, and recent
onset of | eft s ided s pastic h emiparesis. P ulmonary 1e-
sions were similar in this second animal, and in addition
there was a lo cally ex tensive un ilateral nonsuppurative
inflammatory and demyelinating lesion within the cranial
cervical spinal cord.

Gross Pathology: Postmortem was performed approxi-
mately 24 hours following euthanasia. The animal was in
thin bod y cond ition. The lungs failed to co llapse and
were diffusely dar k re d, fi rm, and m eaty. Pul monary
lymph nodes were moderately enlarged. There were no
other significant gross findings.

Laboratory Results (clinical pat hology, m icrobiology,
PCR, ELISA, etc.):

Escherichia co li isolated f rom 1 ung an d pulmonary
lymph node. No mycoplasma isolated from lung or pul-
monary ly mph nod e. Fl uorescent an tibody testin g of
lung and p ulmonary lymph no de was neg ative for IBR
and BVD viruses.

Histopathologic D escription: Slides from two different
blocks a re s ubmitted. B oth e xhibit si milar cha nges.
There is severe diffuse interstitial fibrosis with priminent

Conference 5

perivascular a nd peribronchiolar 1 ymphoid ag gregates.
There is diffuse type II pneumocyte hyperplasia, although
many cel Is ha ve sl oughed d ue t o postmortem art ifact.
Alveoli co ntain protein, o ften i n ag gregates, a nd m any
prominent macrophages. Smooth muscle associated with
terminal br onchioles i s hy perplastic. O ne section c on-
tains a lo cally ex tensive zo ne o f in trabronchial n ecrotic
debris.

Contributor’s Mor phologic Diagn osis: Lung: Severe
diffuse chronic interstitial pn eumonia with lymphoid hy-
perplasia con sistent with Cap rine Arthritis En cephalitis
Virus (CAEV) infection

Contributor’s Comme nt: The history of progressive
dyspnea ass ociated with weight los s and the hist opa-
thologic lesions with in the lung are c haracteristic of pul-
monary di sease due t o C AEV infection. It shouldbe
noted, however, that the severe interstitial fibrosis in this
case is som ewhat unusual.' Seco ndary infection by E.
coli is suspected.

CAEV is one ofa family of small ruminant lentiviruses
(SRLV) that cause chronic inflammatory disease in goats
(genus Capra, subfamily Caprinae, family Bovidae) and
sheep (genus Ovis, subfamily Caprinae, family Bovidae).
Viral integration into host DNA causes persistent in fec-
tion, primarily of monocytes, macrophages, and dendritic
cells.** M ammary gl and i nvolvement i s com mon, an d
infection is mo st often due to ingestion of milk from in-
fected dams. Infection from direct contact is also possi-
ble, but is less common. Experimental infection of Mou-
flon-domestic shee p hy brids by C AEV has been re-
ported.> Recent phylogenetic studies ha ve i dentified
multiple subgroups of SRLV. One group, SRLV subtype
A4, has been found to be directly transmissible and inter-
changeable between goats and sheep.’

This is th e first k nown inst ance of disease com patible
with CAEV occurring in a Ro cky Mountain goat (genus
Oreamnos, s ubfamily C aprinae, family Bovi dae). No
involvement of joints or mammary gland were identified
in these t wo cases. Neurologic disease due to CAEV is

most common in goats 2-4 months of age, but sporadic
cases occur in adults.® Although i mmunohistochemical
confirmation of CAEV was still in progress at the time of
submission, var ious factors str ongly sugg est CAEV as

the cause of i nfection in this and thes econd af fected
Rocky M ountain go at.  The h istopathologic lesion of
diffuse in terstitial p neumonia with typ e [l h yperplasia
and lymphoid hyperplasia are characteristic of pulmonary
lentivirus infectio n.' Al though i nfection by an other
member of the SRLV family cannot be ruled out in this
case based on findings to date, the history of ingestion of
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raw goat’s milk froma CAEV po sitive herd, and the
characteristic locally extensive demyelinating myelitis in
the second goat (as oppos ed tot he m ore diffuse and
strongly periventricular spinal cord lesions of maidi-visna
virus)® strongly suggest CAEV infection in this cap tive
bred Mountain goat.

AFIP Diagnosis: Lung: Pneumonia, interstitial, chronic,
diffuse, moderate, with m arked interstitial fibrosis, lym-
phoid hyperplasia, and type II pneumocyte hyperplasia.

Conference Comment: Slide variability included multi-
focal areas of acute neutrophilic alv eolitis lik ely due to
secondary bacterial i nfection. However, n o organisms
were seen.

Small ruminant len tiviruses (SRL), in the family Retro -
viridae, incl ude the closely related m  aedi-visna vi rus
(ovine pro gressive pneumina) an d cap rine arthritis en-
cephalitis Virus. The viral gene of len tiviruses is a si n-
gle-stranded RNA and encodes for various genes, includ-
ing:'

e gag— Group specific neucleocapsid and matrix gly-
coproteins (detected by antibody based tests)

e pol — Reverse transcriptase

e env — Surface glycoprotein, mediates receptor bind-
ing and entry into the cell (target for neutralizing antibod-
ies)

Infection with CAEV results in two main manifestations
of the disease: slowly progressive arthritis in adult goats
and m ore ac ute ne urologic disease in kids 2- 4 m onths
old." The arthritic lesions tend to localize within the car-
pus, bu t th e tar sus, fetlock, s tifle, and atlan to-occipital
joint can be affected as well. Neurologic signs are vari-
able and i nclude en cephalitis, p rogressive atax ia and

weakness. P neumonia occurs less frequently but can be
the main presenting feature or occur in combination with
the joint or neurologic lesions. Th e distinctive pulmo-
nary lesio n i ncludes alv eoli filled with densely eo sino-
philic fluid, type II pneumocyte hyperplasia, and alveolar
septa t hickened by 1 ymphocytes. Ty pe 11 pne umocyte
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hyperplasia is not a prominent feature in the pneumonia
of ovine progressive pneumonia.’

In contrast to other lentiviruses in animals (including the
various s pecies speci fic i mmunodeficiency vi ruses of
simians, humans, felines, and bovines), the SRLs do not
cause i mmunosuppression as a primary feature. H ow-
ever, secondary bacterial infection by Pasteurella multo-
cida or Arcanobacterium py ogenes, as well as p arasitic
infection by Dictyocaulus sp. or Protostrongylus sp., can
commonly be seen in association with SRL infection.'

Contributor: Veterina ry D iagnostic Lab oratory, C ol-
lege of Veterinary Medicine, Oregon State University
www.vet.oregonstate.edu
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