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CASE I  –  PA5-60150 (AFIP 2985164).   
 
Signalment:  2-month-old, filly, Qu arter Horse, Equine, 
Equus caballus 
   
History:  Th e filly had a body temperature of 103F and 
harsh l ung s ounds. Ultrasound e xamination s howed 
"comet tails" on pleural surface. The animal was treated 
using azithromycin and banamine. The a nimal improved 
slightly and naxcel was included in the treatment. Despite 
the treatm ent, th e an imal w as fo und dead in  th e stall. 
Prior to this episode, the filly was given two injections of 
hyperimmune plasma to prevent Rhodococcus equi infec-
tion. 
 
Gross Pathology:  A 2-month-old quarter horse filly was 
submitted for necropsy.  The foal was in good body con-
dition with adequate deposits of f at stores p resent.  Hy-
dration a ppeared a dequate.  The  l ungs were diffusely 
reddened, firm, and sank in formalin.  There was a single 
7 cm  nodular area of caseati on with in the righ t cranio-
ventral lung  l obe.  Th e tr acheobronchial ly mph nod es 
were m arkedly enl arged an d c ontained a  t hick c reamy 
exudate.  The distal third of the trachea was hemorrhagic 
and c ontained l inear st reaks of ulceration/erosion.  The  
omentum and mesentery were hemorrhagic.  There was a 
large bilobed abscess, approximately 15 cm in diameter, 
within the m esentery by t he ceco-c olic junction.  T he 

center of the abscess was filled with pasty white necrotic 
material.  A similar abscess was present within the mes-
entery adjacent to the jejunum.  This abscess was adhered 
to the wall of the jejunum, and the overlying mucosa was 
focally ulcerat ed.  There was a focal i rregular area  of 
hyperkeratosis in the nonglandular portion of the stomach 
next to the margo plicatus.  There was an area of subcuta-
neous hemorrhage in the dorsal lumbar area. 
 
Laboratory Results:   
1. Bacteriology: Lung abscess, lymph node swab yielded 
Rhodococcus equi 
2. Fluorescent Antibody Tests: Negative for Adenovirus, 
EHV 1 & EIV 
3. Virus isolation from lung: Negative 
 
Histopathologic Description:  A section of consolidated 
lung was examined, and is characterized b y fillin g of 
alveoli with fibrin, macrophages, and occasional neutro-
phils.  Occasional type  II cell hyperplas ia is pre sent.  
Scattered al veoli co ntain multinucleated giant cells.  
Small n umbers of p lasma cells are present with in some 
alveoli an d within t he t hickened al veolar septae.  T he 
alveolar e xudate occasi onally is necrotic.  Bronc hioles 
and bronchi a re generally devoid of i nflammatory cel ls.   
A section of lung from the right cranioventral lung lobe 
contains large areas of a bscessation.  These foci  contain 
sheets o f de generating neutrophils admixed wi th fewer 
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Twenty-three foals, b etween 1  an d 7 m onths old, wi th 
signs of acute respiratory distress, were examined at the 
Veterinary Medical Teaching Hospital (VMTH), Univer-
sity of California, Davis, between 1984 and 1989.  Char-
acteristic features i ncluded sudden onset of sev ere respi-
ratory distress and  tachy pnea, cyanosis unresponsive t o 
nasal oxygen, pyrexia, hypoxemia, hypercapneic respira-
tory acido sis, poor r esponse to  tr eatment, and  histopa-
thologic lesion s of bron chiolitis and bron chointerstitial 
pneumonia.  S even o f t he 23 f oals were normal befo re 
the onset of respiratory distress, 3 foals were found dead, 
and 13 foals were being treated for respiratory tract infec-
tions at th e time o f presen tation.  Labo ratory d ata ob-
tained for 13 horses showed increased plasma fibrinogen 
concentration (63 0.7 +/- 193 m g/dL), leuk ocytosis 
(18,607 +/- 7,784/microL), an d neutrophilia (13 ,737 +/-  
8,211/microL). Th oracic ra diographs s howed a di ffuse 
increase i n i nterstitial an d bronchointerstitial p ulmonary 
opacity and, in 5 f oals, an alveolar pulmonary pattern of 
increased density was also seen .  In  3 foals, heavy inter-
stitial in filtration pro ceeded to a co alescing nodular ra-
diographic appeara nce.  Mi crobiological culture of tra-
cheobronchial aspirates (TBA) from 9 foal s yielded bac-
terial growth, but  no  one  ba cterial species was consis-
tently iso lated. Microb iological cu lture of po stmortem 
specimens o f the lung  fro m 6  foals yielded  growth of 
bacteria that included Escherichia c oli, Enterobacter 
spp., Proteus mira bilis, Kleb siella p neumoniae, 
Rhodococcus equi, or beta-hemolytic Streptococcus spp.  
Tracheobronchial aspirates from 4 foals and lung samples 
collected from a furthe r 4 foals at necropsy yield ed no 
bacterial growth.  Cultures were not taken from two foals 
premortem or  p ostmortem.  Vi rologic e xamination of 
TBA, lun g tissu e, or poo led org an tissu e from 12  foals 
was negative.  Viral culture of TBA from 1 foal showed 
cytopathic effects and positive im munofluorescence for 
equine herpes virus type II (EHV-II).  In addition to the 3 
foals that we re found dead, 11 fo als died or were  
euthanatized.  Patho logic l esions were li mited to th e 
lungs in 50% of the foals; the remainder also had bowel 
lesions suggestive of hypoxic in jury.  The predo minant 
histopathologic pulmonary lesions included bronchiolitis, 
bronchiolar a nd al veolar e pithelial hy perplasia, an d ne -
crosis.  Man y bron chioles were filled wi th m ucoid and 
fibrinocellular exudate.  The peribronchiolar interstitium 
and adj acent alveolar sp aces were also infiltrated  wit h 
inflammatory cells and c ontained proteina ceous e dema 
fluid. Ty pe I I cel l hyperplasia an d hy aline m embrane 
formation were observed in the majority of foals and in 2 
foals alve olar m ultinucleate gia nt cells were als o pre-
sent.3  Later, another foal f rom the same farm was su b-
mitted fo r n ecropsy. The seco nd fo al had similar  g ross 
and histopathologic lesions indicating an  endemic infec-
tion.2 

macrophages and replace normal pulmonary parenchyma.  
Many of the macrophages contain intracytoplasmic bac-
teria consiste nt with Rhodococcus (fig. 1-1).  There is 
mild f ibroplasia around these areas, and the  adjacent al-
veoli c ontain multinucleated gi ant cel ls, macrophages, 
lymphocytes, and  pl asma cells.   There is acut e hemor-
rhage with in th e deep lamina p ropria o f the trachea.  
There is diffuse congestion, and the overlying mucosa is 
focally ulcerated.  Ulcerated foci are covered with degen-
erated n eutrophils an d fibrin, an d t he base is i nfiltrated 
with neutrophils, m acrophages, a nd occasional m ultinu-
cleated giant cells.   
   
Contributor’s Morp hologic Di agnosis:  1. Severe dif-
fuse histiocytic b ronchointerstitial pneumonia with  focal 
abscessation with intracellular bacteria 
2. Acu te ulcerative trach eitis with  hemorrhage an d 
pyogranulomatous inflammation 
 
Contributor’s Comme nt:  The pulmonary lesions pre-
sent in the caudoventral portion of the lungs were typical 
in di stribution and gross and microscopic appearance t o 
lesions ca used by  Rhodococcus equ i.  T he m esenteric 
lymph node involvement is also common in this disease.  
The diffuse inflammatory change s present in the rest of 
the lung actually predominated in this case, and have not 
been typically associated with th is d isease.  Th ese 
changes ha ve been de scribed i n a group of f oals with 
Rhodococcus i nfection.3  An un derlying viral et iology 
was suspected in these foals, but attempts to demonstrate 
a viral com ponent were generally un rewarding.  It m ay 
be t hat t he b acteria are inducin g a h ypersensitivity typ e 
response in areas of the  lung not c olonized by bacteria .  
The reason t his res ponse occurs i n particular g roups of 
animals is unknown. 
 

—————————————————————————— 
1-1  Lung, Quarter horse.  Intrahistiocytic gram positive 

bacteria, consistent with Rhodococcus (arrows).  
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http://www.vet.uga.edu/vpp/index.html 
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CASE II – 4029-07 (AFIP 3065685).     
 
Signalment:  13 -month-old, neutered male mixed breed 
dog, Canis familiaris 
   
History:  This dog  was presented for  lethargy and pr o-
gressive emaciation of  several week s d uration.  Fluid 
therapy, an tibiotics, an tifungals, and  an ti-inflammatory 
treatments were uns uccessful.  The a nimal becam e re-
cumbent and painful and was euthanized.   
 
Gross P athology:  The a nimal is severe ly e maciated, 
evidenced by lack of internal body fat and severe muscle 
wasting.  There is a very large, firm, gray-white and mot-
tled red m ass in t he mediastinum measuring 30x9x15cm 
that compresses the lungs caudoventrally.  The mass sur-
rounds the esophagus, trachea, and great vessels but does 
not appear to com press the ir lum ens.  T he s pleen is  
meaty and m arkedly enlarge d (30 x10x3cm).  The liv er 
contains numerous gray-white solid and sometimes fluid-
filled vesicles scattered diffusely. 
 
Laboratory Results:  Complete blood count and chemis-
try profile were fairly unremarkable with the fo llowing 
abnormalities: 
 
CBC results fro m one week  p rior to eu thanasia include 

 
AFIP Diagn osis:  1.  Lu ng:  Pneumonia, interstitial, ne-
crotizing, hi stiocytic, l ymphoplasmacytic, an d ne utro-
philic, d iffuse, m arked, with fi brin and  hyaline m em-
branes, Quarter horse (Equus caballus). 
2.  L ung:  P neumonia, pyogranulomatous, focally exten-
sive, severe, with intrahistiocytic coccobacilli. 
 
Conference Comment :  Rhodococcus equi is a faculta-
tive, in tracellular, Gram-positive b acteria th at is present 
in soi l an d feces and i s often enzootic on farms.4  Two 
classic forms of the  disease are suppurative to pyogranu-
lomatous bronchopneumonia and ulcerative enterocolitis.  
Approximately half of the foals affected with the respira-
tory form  h ave con current i ntestinal lesion s.  In testinal 
lesions without the respiratory form is not common.4  The 
lymph nodes, joints, bones, genital tract, and other organs 
may also  be i nvolved.4  There a re sporadic re ports i n 
other species, including cattle, goats, pigs, dogs, cats, and 
immunocompromised humans. 
 
Rhodococcus equi appears to b e easily k illed by neutro-
phils b ut not m acrophages.  Upon ent ry t hrough ei ther 
inhalation or in gestion th e bacteria are ph agocytosed by  
either al veolar o r i ntestinal macrophages.  Se veral pro-
posed vi rulence fact ors en coded by plasmids al low s ur-
vival within macrophages.  Vap A, Vap B, and Vap C, as 
well as glycolipids, ca psular polysaccharides, a nd “e qui 
factors” (chol esterol oxid ase and c holine phosphohy-
drolase) contribute to the virulence of certain Rhodococ-
cus equi  strains. 1  They  prevent lysosomal fusion and/or 
result in  prematu re lyso somal d egranulation, su rvival of 
the bacteria, and death of the macrophage.4   
 
Diffuse in terstitial p neumonia is n ot a classic lesio n of 
Rhodococcus equi pneumonia and is likely due to a sepa-
rate disease process. The findings of n ecrotizing intersti-
tial pne umonia wi th hyaline m embrane formation a re 
suggestive of t he acute phase of diffuse alveolar damage 
(DAD).  DAD r esults from diffuse injury to typ e I pneu-
mocytes wi th subsequent hyaline membranes formation, 
type II pneumocyte proliferation and interstitial fibrosis.3  
These histologic lesions are non-specific, and identifica-
tion of an  etiolo gic ag ent is o ften d ifficult.  Cau ses of 
DAD include, but are not limited to, thermal injury, toxic 
gases, septicemia, i ngested toxins ( paraquat, ker osene, 
Brassica, and perilla mint), endotoxemia, acute hypersen-
sitivity reactions, ventilator-induced inj ury, a nd c hronic 
left heart failure.3 
 
 
Contributor:  University of Ge orgia-Athens, Depa rt-
ment of Pathology, College of Veterinary Medicine, DW 
Brooks Drive, UGA, Athens, GA  30602 
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mass, spleen, and liver are submitted. 
 
Sections of t he tu mor mass co nsist o f sheets o f sm all, 
polygonal to  stellate cells with scan t cy toplasm an d 
dense, ce ntral nuclei within a fi brovascular st roma.  Is-
lands of larg e, polygonal cells r esembling n eurons ar e 
scattered irregularly within lobules. Similar foci are seen 
in th e liv er, but th e sp leen is filled  prim arily with  th e 
small cells. 
  
The sm all cell s observed in all section s are con sistent 
with neuroblasts (fig. 2-1), whereas t he la rger neuron-
like cells resemble g anglion cells.  The histologic fea-
tures are  c onsistent wi th ganglioneuroblastoma, a rare  
tumor arising from th e symp athetic ganglia.  Th is one 
was m alignant an d sen t metastases to  t he liv er an d 
spleen.  Metastases were not found in the lung. 

the fo llowing abnormalities (normal v alues with  refer-
ence range in brackets) 

Hematocrit 17.5%  [37.0 – 55.0] 
Hemoglobin  6.2 g/dL  [12.0 – 18.0] 
Platelets  118 x109/L [175 – 500] 

Serum chemistry profile taken at th e same time was n or-
mal except for a slightly low creatinine (0.4 mg/dL [0.5 – 
1.8]). 
AGID testing fo r asp ergillosis, blastomycosis, co ccidi-
odomycosis, and histoplasmosis was negative. 
Blood parasite analysis was negative. 
Reticulocyte counts were 8.1% on e week prior to  eutha-
nasia. 
Bacterial culture of the liver taken at necropsy was nega-
tive. 
 
Histopathologic D escription:  Sections of t he t umor 

2-1  Spleen and liver, dog.  Multifocally, the neuroblastoma contains cells which resemble ganglion cells (arrowhead 
and lower left).  The small neoplastic cells consistent with neuroblasts have a high mitotic rate (arrows). (H&E 400X)  
________________________________________________________________________________________________ 
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cells, Sc hwann cells, and ne rve fibers in variable lev els 
of differentiation.2   
 
In t his case, t he pred ominant cell typ e is n euroblastic.  
There are scattered areas containing poorly differentiated 
ganglion cells that lack  Nissl  sub stance.  Fo llowing th e 
conference the  case was re viewed in  con sultation with 
pathologists i n t he AFIP Department of S oft Ti ssue Pa -
thology.  Their diagnosis, based on the human classifica-
tion of th e International Neuroblastoma Pathology Com-
mittee (INPC), was ne uroblastoma (Schwannian st roma-
poor), di fferentiating subtype, with  ganglion cells. Th e 
designation “Sch wannian st roma-poor” i ndicates n euro-
blastic cel ls form ing g roups an d ne sts wi thout or with 
limited Schwannian proliferation.  In the “differentiating 
subtype,” Sc hwannian st romal devel opment co ntaining 
mature and  matu ring ganglion cells co mprise less th at 
50% of the neoplasm.  We made our diagnosis based on 
the pre dominance of ne uroblastic cells and a bsence of 
mature ganglion cells.   
 

 

Contributor:  Arkansas Li vestock & Poultry C ommis-
sion, #1 Natural Resources Drive, Little Rock AR  72205 
www.arlpc.org 
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Contributor’s Morphologic Diagnosis:  Ganglioneuro-
blastoma with hepatic and  
splenic metastasis 
     
Contributor’s Comme nt:  Neuroblastomas are  rare tu-
mors that originate from the sympathetic nervous system 
ganglia and have been reported in a number of domestic 
animal species, including dogs, cats , pi gs, horses , an d 
cattle.2   Ganglioneuroblastoma is differentiated from the 
more primitive neuroblastoma histologically by the pres-
ence of a m ixed population of cells including large gan-
glion-like cells, small neuroblastic cells, and Schwann ian 
stroma i n va rying proportions.  Ga nglioneuroblastoma 
has been reported as so litary lesions in the canine olfac-
tory epithelium5, brain4, oral mucosa6, and thorax7. 
 
Clinical signs will vary depending on the location of th e 
tumor.  In all of the previously cited cases, clinical signs 
were limited to t he effects of the space  occupying mass 
on th e lo cal t issue.  Th is dog was presented for non-
specific let hargy, pain, a nd recumbency t hat was  m ost 
likely due to severe compression of t he heart and l ungs.  
The cau se of the an emia an d t hrombocytopenia in th is 
case was not identified. 
 
Immunohistochemical markers used in previous studies4-7 
demonstrate c onsistent st aining o f ganglion-like c ells 
with neurofilament pr otein ( NFP), but va riable pat terns 
of st aining wi th m arkers s uch as S 100, s ynaptophysin, 
GFAP, and NSE.  Case reports are few therefore a pattern 
of i mmunoreactivity i s n ot clearly est ablished for t he 
dog.  St udies of human neuroblastic tumors8 report vari-
able staining for these and other markers.   
    
AFIP Di agnosis:  Spleen; liv er; an d m ediastinum (p er 
contributor): Neuroblastoma with m ultifocal po orly dif-
ferentiated ganglion cells, dog (Canis familiaris).  
 
Conference Com ment:  Neuroblastic t umors i nclude 
neuroblastoma, ga nglioneuroma, and ganglioneuroblas-
toma.  N euroblastomas may occur i n both the PN S and 
CNS.  They a re m ost commonly locate d i n the a drenal 
medulla o r in th e sy mpathetic g anglia.  Neu roblastomas 
in the PNS are derived from neuroectodermal cells of the  
neural c rest and show varying degrees o f differentiation 
toward postmitotic neuroblasts.   Ganglioneuromas arise 
from primitive neuroepithelial cells but further differenti-
ate towards neoplastic neurons.  Those tumors exhibiting 
histologic feat ures of  bot h wel l-differentiated neu rons 
and neuroblastic cells are call ed ganglioneuroblastomas.2  
Ganglioneuroblastomas are th ought to originate from the 
cranial and  sp inal g anglia or sympathetic g anglia of th e 
autonomic ner vous sy stem.  They  c onsist of  ga nglion 
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CASE III – 5983-02 (AFIP 2841678).   
 
Signalment:  A 4-year-ol d Tennessee Walking horse 
(Equus caballus) gelding  
 
History:  The horse was examined in late March for se-
vere lethargy that rapidly progressed to recumbency later 
that same day.  Th e animal was euthanized late th at eve-
ning based o n t he poor p rognosis.  T he horse had bee n 
purchased the previous day and transported to the farm in 
Tennessee from  Ken tucky.  A killed tetan us Eastern /
Western en cephalitis flu  vaccine was admin istered ap-
proximately 5 day s before the purchase.  The owner was 
unaware of any previous vaccinations having been given 
to the horse. 
   
Gross Pathology:  There were no significant gross find-
ings. 
 
Laboratory Results:  Rabies vi rus e xamination was  
negative utilizing fluorescent antibody methods.  Eastern 
Equine Enceph alitis v irus was iso lated i n mice an d cell  
culture from the brain.  The sample was also negative for 
West Nile virus and positive for Eastern Equine Encepha-
litis viral RNA u tilizing reverse transcriptase polymerase 
chain reaction testing. 
 
Contributor’s Morphologic Diagnosis:  Brain:  Menin-
goencephalitis, suppurative,  
subacute, severe, Tennessee Walking horse, equine 
     
Contributor’s Comme nt:  Multiple sect ions of brain 
from vary ing sites were  su bmitted an d feature a  wi de-
spread m eningoencephalitis with  ex tensive p erivascular 
cuffing consisting of neutrophils and mononuclear cel ls.  
Multiple sup purative fo ci were also relativ ely co mmon 
within p ortions of gray matter wi th scat tered neuronal 
degeneration and necrosis being evident.  Intense inflam-
matory foci are som etimes a ssociated with nec rosis of 
neuropil.  A f ew ne utrophils and  m ononuclear cel ls are  
present within pia-arachnoid spaces. 
 

Eastern equine encephalitis is an alphavirus in the togavi-
rus family th at cau ses en cephalitis in  b oth h umans and 
horses.  The reservoir host is wild birds, where virus rep-
licates to sufficiently high titers to facilitate vector trans-
mission of the disease.  M osquitoes serve as the biologi-
cal vector for Eastern equine encephalitis.  In contrast to 
birds, ho rses and h umans are “dead-end” host s si nce a 
sufficient vi remia to allow transmission d oes not  occur.  
Infected horses ofte n prese nt with  fever, anorexia, and 
lethargy t hat ulti mately p rogresses to a rang e of n euro-
logical signs t hat include paresis, seizures, paralysis, and 
death.  Mortality d ue to Eastern equ ine encep halitis is 
quite high, often approaching 90%. 
 
Eastern eq uine en cephalitis is sp oradically seen i n Ten-
nessee, primarily in  western portion of the state during 
the months of August and September.  The horse in this 
case was e uthanized i n late March du e to th e infection, 
and defies a si mple explanation since t he biological vec-
tor would not yet b e av ailable.  Iatrog enic transmission 
has been s uspected in another re cent ca se of EE E a nd 
administration of a “ killed” vaccine several days prior to 
onset of clinical signs warrants consideration in this case.  
Additionally, the rapid clinical progression and the sever-
ity of inflammation seen in the brain could reflect in tro-
duction of a much larger inoculum than would be seen in 
association with normal vector-borne disease. 
 
AFIP Diagnosis:  Brain:  Meningoencephalitis, necrotiz-
ing, ne utrophilic, l ymphoplasmacytic, and histiocytic, 
diffuse, moderate, Ten nessee Walking horse ( Equus ca-
ballus). 
 
Conference Comment:  The contributor gives an excel-
lent review of the eastern e quine encephalitis (EEE) vi-
rus.  Ot her members o f the Togaviridae f amily include 
Alphaviruses su ch as western equ ine en cephalomyelitis 
(WEE), Ven ezuelan equine en cephalomyelitis (VEE), 
Highlands J, and Semliki forest viruses, and Flaviviruses 
including Cache Valley virus, St. Louis encephalitis, and 
Japanese B encephalitis viruses.3   
 
EEE, WEE, and VEE are caused by related but distinct  
alphaviruses.  EEE and VEE are lethal i n approximately 
90% of cases, whereas WEE is less virulent with approxi-
mately 4 0% mortality in  th e horse. In en demically in -
fected area s, EEE and WEE ar e m aintained by a wild 
bird-mosquito (reservo ir-vector) cycle, particularly in 
swampy or t ropical area s.  Avi an re servoirs m aintain 
sufficient viremia to permit infection of mosquitoes. The 
infection of d omestic anim als an d humans occ urs wi th 
the m ovement o f vi rus from swa mpy areas ca rried by 
reservoirs, ve ctors, or b oth. Culiseta an d Culex sp. of 
mosquitoes are most i mportant in  m aintaining end emic 
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tered on th e pleural surface and also on cu t section ar e 
multiple white, less than 3mm diameter. The pericardium 
is expande d by edema. The capsular s urface and paren-
chyma of t he l iver co ntain randomly di sseminated pi n-
point to less that 3mm diameter white-gray foci (fig. 4-1). 
The cortex of the adrenal glands contains scattered hem-
orrhagic foci.  
 
Laboratory Results:  Virus isolation performed on lung, 
liver, kidney, spleen and thymus was positive for EHV-1 
and negative for EVA. FA performed for EHV-1 antigens 
on lung and liver w as also p ositive, and EV A FA w as 
negative. A erobic c ulture of t he l ung produced no 
growth. Le ptospira was not detected i n t he l ung, l iver, 
spleen and kidney by FA.  
 
Histopathologic D escription:  Within the lung, there is 
extensive necrosis of the respiratory epithelium, predomi-
nantly af fecting bronchioles but al so bronchi and t ermi-
nal airways.  Sloughed cells admixed with necrotic debris 
and inflammat ory cells accum ulate with in th e lu mens.  
Both necrotic cells and viable epithelium contain eosino-
philic nu clear in clusion bod ies th at p eripheralize th e 
chromatin (Cowdry t ype A ) (fig. 4- 2), and there is for-
mation of ep ithelial syn cytia.  Extending in to alv eoli 
(which a re oft en nec rotic) are accum ulations of fi brin, 
neutrophils an d m acrophages. Ty pe II pneumocytes are  
hyperplastic. I nterlobular se pta are e dematous a nd co n-
tain an infiltrate of macrophages and neutrophils.  
 
Scattered randomly within the adrenal cortex are areas of 
congestion, hemorrhage and necrosis (fig. 4-3). Immedi-

infections. 
 
 
Contributor:  C. C. Kord Animal Diseas e La boratory, 
Tennessee Dep artment o f Agriculture, Nashville, TN 
37204 
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CASE IV -  N0713427A (AFIP 3065826).    
 
Signalment:  Two-day-old, m ale Thoroughbred, Equus 
caballus, equine. 
 
History:  The colt presented at 9 hours of age with a his-
tory of prem ature placental se paration at birth. Se vere 
respiratory disease d eveloped whilst th e co lt was hospi-
talized and worsened despite mechanical ventilation.  
 
Gross Pa thology:  The lungs are heavy and edematous, 
and mottled red  purple. The most cran ioventral portions 
have numerous air filled  pockets under the p leura. Scat-

4-1  Liver and lung, horse.  Random pinpoint foci of ne-
crosis.  Photograph courtesy of the University of Penn-
sylvania, School of Veterinary Medicine Laboratory of 
Pathology & Toxicology, Philadelphia, PA 19104-787 
http://www.vet.upenn.edu/departments/pathobiology/
pathology/  
______________________________________________ 
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Contributor’s Morp hologic Di agnosis:  Lung: B ron-
chointerstitial p neumonia, necrotizing, acu te, d iffuse, 
severe with eosinophilic nuclear inclusion bodies and  
epithelial syncytia. 
Adrenal gland: Adrenalitis, necrotizing, acute, multifocal, 
moderate with eosinophilic nuclear inclusion bodies. 
   
Contributor’s Comme nt:  Equine herpes vi rus 1 i s an 
alphaherpes virus, responsible for causing abortion, peri-

ately adjacent to the cytoclastic debris a re cells that con-
tain eosinophilic nuclear inclusion bodies that peripheral-
ize the chromatin. 
Equine herpesvirus 1 (EHV-1) a ntigen wa s det ected by 
immunohistochemisty wi thin t he nucleus and cy toplasm 
of several epithelial cells and leuk ocytes in the lung (fig. 
4-4) and adrenal gl and (fig. 4- 5). Appropriate positive 
and negative controls were used a nd e xamined and  
worked accordingly. 

4-2   Lung, horse.  Many nuclei of the bronchiolar epithelium contain an eosinophilic inclusion body which is sur-
rounded by a clear halo and peripheralizes the chromatin (arrows).  (H&E 600X) 
Adrenal cortex, horse.  Necrosis and hemorrhage (arrowhead).  (H&E 200X) 
4-3  Adrenal cortex, horse.  Necrosis and hemorrhage (arrowhead).  (H&E 200X) 
4-4  Lung, horse.  Pulmonary epithelial cells are immunohistochemically positive for equine herpesvirus type 1 antigen.  
Photomicrograph courtesy of the University of Pennsylvania, School of Veterinary Medicine Laboratory of Pathology & 
Toxicology, Philadelphia, PA 19104-787 http://www.vet.upenn.edu/departments/pathobiology/pathology/ 
4-5  Adrenal gland, horse.  Leukocytes within the adrenal gland are immunohistochemically positive for equine herpes-
virus type 1 antigen.  Photomicrograph courtesy of the University of Pennsylvania, School of Veterinary Medicine Labo-
ratory of Pathology & Toxicology, Philadelphia, PA 19104-787 http://www.vet.upenn.edu/departments/pathobiology/
pathology/ 
—————————————————————————————————————————————————————— 

4-2 4-3 

4-4 4-5 
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AFIP Di agnosis:  1. Lu ng: Pneumonia, bronchointersti-
tial, necrotizing, acute, multifocal, moderate, with fibrin , 
edema, syn cytia, and  eo sinophilic in tranuclear in clusion 
bodies, Thoroughbred (Equus caballus). 
2.  Adrenal gland, cortex:  Necrosis, multifocal, with rare 
eosinophilic intranuclear inclusion bodies. 
 
Conference Com ment:  The c ontributor i ncludes a n 
excellent review of EHV-1 associated abortions.  EHV-1 
is tran smitted p rimarily th rough th e resp iratory system .  
Following an initial rep lication in th e upper respiratory 
mucosal ep ithelium, th e v irus is tran smitted throug hout 
the body via mononuclear cells, prim arily T-
lymphocytes.  Horses are latently infected for life. 
 
There are three types of Equine Alphaherpes viruses: 

EHV-1:  Equine viral abortion, myeloencephalo-
pathy, respiratory disease 

EHV-3:  Equine coital exanthema 
EHV-4:  Rhinopneumonitis virus 

 
EHV-1 and  EHV-4 both can  cau se ab ortion, althoug h it 
occurs more often with EHV-1.  EHV-1 and EHV-4 both 
can cause respiratory disease , although it is m ore c om-
mon with EHV-4. 
 
Slide variation includes some slides with syncytia in th e 
adrenal cortex. 
 
Contributor:  U niversity of  Pen nsylvania, Schoo l of 
Veterinary Medicine, 
Laboratory of Pathology & Toxicology, Philadelphia, PA 
19104-7871 
http://www.vet.upenn.edu/departments/pathobiology/
pathology/ 
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dated.11 Virus is translocate d from the maternal circ ula-
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sist o f necrosis and eo sinophilic in tranuclear inclu sion 
bodies i n parenchymal orga ns, especially t he l iver an d 
adrenal glands, with minimal inflammatory cell infiltrate, 
lymphocytolysis in the thym us and bronchoi nterstitial 
pneumonia.2,6  Syncytia formation in EHV-1 infection, as 
seen in  t his case, is rarely described. Previous reports 
include sy ncytia in  t he l ungs of abo rted fetuses6 and  in 
experimental neurologic disease.3  
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