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CASE 1 — 03B 5415 (AFIP 3026837).

Signalment: 6-month-old, intact male, Dalmation, Ca-

nine

History: C hronic in termittent vo miting with a recen t
history of hematemesis and melena. Patchy alopecia on
face, left elbow, and right foot.

Gross Pathology: Exploratory surgery revealed multiple
acquired extrahepatic shunts. T he liver had a greenish
tint and accentuated lobular pattern.

Laboratory Results:

Patient values are followed by referen ce interval. Ane-
mia: Erythrocytes [3.15 (5.4-8.4)], Hemoglobin [6.9 (12-
18)], Hematocrit [20 .3 (35-54)], m ild n eutrophilia and
monocytosis - increase d ALP [620 (0-100)], ALT [172
(0-60)], AST [100 (0-50)], total bilirubin [0.7 (0 .0-0.4)]
and ch olesterol [ 364(150-240)], prolonged PT T [ 24.4
(9.0-12.0)]. Hyperechoic enlarged liver and enlarged gall
bladder on ultrasound.

Hepatic copper levels were 459 ppm.
Histopathologic D escription: Widespread ectasia and

reduplication of portal an d central veins i s pr ominent.
The venous t unics a re t hickened by a ¢ ombination of

smooth muscle and fibrous connective tissue. Prominent
vascularization and occa sional arteriolization of hepatic
sinusoids is apparent (fig. 1-1). Scattered mixed inflam-
matory cellu lar infiltrates are seen in portal and cen tral
areas. Cen trilobular hep atocytes ex hibit v ariable cell
swelling a nd dege neration. Inc reased a poptotic bo dies
and he patocellular pigmentation is als o seen. There is
extensive distension o fsu bcapsular | ymphatics a nd/or
veins.

Contributor’s Mor phologic Diagn osis: Liver, se vere
microvascular dysplasia

Contributor’s Comme nt: Hepatic microvascular dy s-
plasia (HMD)isa syndrome of y oung to m iddle ag ed
dogs, which present with signs of liver failure. The most
common signs are CNS signs, vomiting, and/or diarrhea.
The m ajor differential d iagnosis, bo th clinically an d
histopathologically, in the younger dogs is portosystemic
shunts. Int his case, t he diagnosis of HM D was made
primarily on the basis of the prominent vascularization of
the hepatic sinusoids. Additio nally, the dilation of th e
portal veins and minimal dup lication of portal arterioles
favors HMD over portosystemic shunt. Th e dilation of
portal veins is presumed (though not proven in the litera-
ture reviewed by the submitter) to arise from p ortal hy-
pertension, w hich co uld ca use t he seco ndary develop-
ment of extrahepatic shunts as seen in this case.
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1-1. Liver, Dalmatian. Sinusoidal ectasia with prominent vascularization (capillarization). (H&E 200X)

Yorkshire terriers an d Cairn terriers h ave h igher in ci-
dence of HM D, but it has been rep orted in num erous
breeds. There are two hypotheses proposed for the cause
of HMD. First is that the persistence of embryonic vitel-
line veins causes intrahepatic micro-shunts from the por-
tal veins to the central veins. The other is that ultrastruc-
tural d efects in th e sinusoids cause reduced sinus oidal
permeability and limited access of plasma components to
the hepatocellular surfaces. The prognosis for uncompli-
cated HMD is b etter th an that of portosystemic sh unts.
Many r espond to d ietary man agement alon e and m ay
survive for more than 5 years in good to excellent clinical
condition.

AFIP Diagnosis: 1. Liver: Venous dilation, portal and
central, diffuse, with lym phangiectasia, m ild arteriola r
and b iliary red uplication, mu Itifocal dissecting fi brosis,
sinusoidal ect asia an d capillarization, | obule at rophy,
multifocal centrilobular h epatocellular d egeneration and
necrosis, and lipogranulomas, Dal mation ( Canis famil-
iaris), canine.

2. Liver: Hepatitis, neutrophilic, multifocal, mild.

Conference Comment: The case presented in conference
is not typical of m icrovascular dy splasia or p ortal vein
hypoplasia. Based on the degree of venous dilation and
lymphangiectasia and the hepatocellular atrophy, abnor-
mal circulation a nd portal hypertension a re s uspected.
The process appears centered on the sinusoids with sinu-
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soidal cap illarization and possibly ex panded b asement
membranes beneath them. Given the loss of lobular ar-
chitecture, scattered m ild fi brosis, m ild in flammation,
individual cell nec rosis and pigment accum ulation, t his
may be an example of lobular dissecting hepatitis in reso-
lution w ith seco ndary portal h ypertension. Lobu lar d is-
secting hepatitis, a form of cirrhosis of unknown etiology
reported in young dogs, is ch aracterized by d issection of
the lobular architecture by fibroblasts and thin strands of
extracellular matrix in to sma 1l groups of h epatocytes,
with accom panying mild to moderate inflammation and
hepatocellular apoptosis or necrosis.”

Hepatic microvascular dysplasia is a poorly characterized
condition with often confu sing or contradictory descrip-
tions in the literature on the disease etiology, description,
and pat hogenesis. The most curre nt ¢ haracterization,
provided by the World Small Animal Veterin ary Asso-
ciation (WSAVA) Working Group on Liver Disease and
published in 20 06, d escribes th e co ndition as b eing no
different from primary portal vein hypoplasia. The group
prefers the latter term as more descriptive of the disease
process.” H istologically, por tal v ein hypoplasia sh ares
many features with congenital po rtosystemic shunts, in-
trahepatic arteriop ortal fistulas, and portal vein ob struc-
tion, including absent or diminished portal vein profiles
and increased numbers of arteriolar profiles.> This stan-
dard was published after the submission of this case as a
Wednesday Slide Conference submission, so this classifi-
cation was not available for inclusion in the contributor’s
comments.

We thank Dr. John Cullen, Dr. Y vonne Schulman, and
Dr. Thomas Lipscomb for their review and consultation
of this case.

Contributor: Department o f Pathobiological Sciences,
School of Veterinary Medicine, Louisiana State Univer-
sity, Baton Rouge, LA 70803
http://www.vetmed.Isu.edu/pbs/
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CASE II — CSU 067-69403 (AFIP 3065440).

Signalment: El even-month-old, fem ale, intact, bo bcat
(Lynx rufus)

History: In summer, 2 006, th e kitten was foun d or-
phaned at approximately 2 months of age and taken to a
wildlife rehabilitation facility. In September, the animal
developed sl owly p rogressive neurological di sease i n-
cluding a head tremor, nystagmus, ataxia and loss of hind
limb function. The animal was considered unsuitable for
reintroduction, humanely euthanized and submitted to the
Colorado State Un iversity veterin ary diagnostic labb y
the Colorado Division of Wildlife.

Gross P athologic Findings: The animal was in moder-
ate body condition with minimal autolysis. The brain had
been rem oved imm ediately following e uthanasia; bot h
fresh and fixed brain was submitted with the carcass. No
abnormalities were ob served on gro ss po st mortem ex-
amination.

Laboratory Results:

1. Rabies (FA, brain): Negative

2. Canine distemper virus (PCR, brain): Negative

3. Toxoplasma gondii (PCR, brain): Negative

4. Canine parvovirus/feline panl eukopenia virus (PCR,
brain): Positive

5. West Nile virus (IHC, brain and spinal cord): Positive
6. West Nile virus (PCR, brain): Negative

Histopathologic D escription: Present on each slide are
sections of spinal cord ta ken from the cervical and m id-
thoracic region. Blood vesselsin both grey and white
matter are cuffed by lym phocytes, plasma cells and rare
macrophages that often extend into adjacent neuropil. In
rare sections perivasc ular he morrhage is present. Glial
nodules are present in both the grey and white m atter.
Most commonly in areas o f gliosis, individual ne uronal
cell bodi es are dege nerate or necrotic ch aracterized by
hypereosinophilia, lo ss of Nissl sub stance, nu clear
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pyknosis and variable neuronophagia. Occasionally peri-
karyonic vacuolization and rarefaction of the neuropil is
present. Astrocytes num bers are m oderately increase d
and often su rround d egenerate n eurons (satellitosis).
Within t he white m atter there i s a variable am ount of
axonal degeneration, s pongy change and occasional di-
gestion chambers. The severity of lesion varies between
submitted sections.

Contributor’s Mor phologic Diagn osis: Spinal ¢ ord;
lymphoplasmacytic myelitis, chronic, moderate with neu-
ronal necrosis, astrocytosis, perivascular cuffing and glial
nodules

Contributor’s Comment: West Nile virus emerged as a
significant pathogen of birds, humans and horses in the
northeastern United States in 1999. The arthropod-borne
Flavivirus subsequ ently expan ded north an d w estward
resulting in widespread morbidity, and variable mortality,
in susceptible species. Reports of WNV infection in non-
avian wildlife are largely opportunistic and to our knowl-
edge infection has not been previously reported in a bob-
cat.

Histologic I esions observed int his case a re c onsistent
with those previously reported in other mammals includ-
ing horses,' fox squirrels,” white-tailed deer and a dog’.
The discordance between the WNV PCR and [HC results
in this cas e may reflect the protracted nature of the dis-
ease an d av ailable tissue for testing. Inth e brain only
very rare neurons st ained w eakly with THC w hile neu-
ronal cell bodies and occasional leukocytes in the spinal
cord had abundant antigen; however only fresh brain, and
no spinal cord, was a vailable for PCR. T he paucity of
staining in the brain may represent remnant antigen while
no RNA was present for amplification.

Classical gross and histological evidence of CPV or FPV
infection in brain or gastrointestinal tract were ab sent in
this case. T he PCR product was se quenced and deter-
mined to be canine parvovirus 2b; the significance of this
finding is unkn own. Parvoviral inf ections h ave been
reported in n umerous wild carnivoirs® an d ith as been
suggested that CPV 2a and 2b are more common in large,
wild cats compared to domestic felids.” Recently, parvo-
virus infection has been reported in association with non-
suppurative m eningoencephalitis in dogs and cats a nd
proposed as a new parvoviral di sease pattern;® similar
lesions were observed in the brain of this bobcat. Canine
parvovirus is also widely distributed throughout the envi-
ronment and the positive PCR result may be the result of
contamination of the tissue sample during brain removal.

AFIP Diagnosis: Spinal cord, cervical and thoracic seg-
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ments (p er con tributor): M yelitis, ly mphoplasmacytic,
multifocal, m ild, with m oderate ax onal degeneration,
bobcat (Lynx rufus), feline.

Conference Comment : Fo llowing its in itial id entifica-
tion in the United Statesin 1999, West Nile Virus has
subsequently spread throughout most of the United States
and the s outhern parts of Canada. The virus is geneti-
cally divided into two lineages.” Lineage 1, occasionally
highly virulent (clade 1a), is seen in North America and
other a reas of t he world.® Li neage 2, us ually n on-
pathogenic or only mildly virulent, is p resent p rimarily
within enzootic areas of Africa.’

The virus is maintained in th e env ironment with in the
wild bird population through a bird-mosquito-bird cycle.
Culex sp p. ar e th e primary v ectors of tr ansmission, al-
though the virus has been identified in ticks. Addition-
ally, t ransmission has bee n documented t hrough di rect
contact and via fomites.’

Histologic lesions often can be very mild even in severe
disease and 1 nclude nonsuppurative encephalomyelitis,
gliosis, and gli al nodule formation with occasional neu-
ronal degeneration and necrosis.> The primary target cell
is the neuron with additional damage to microglial cells.’
Apoptotic cell death appears to be the mechanism of neu-
ronal injury.’ Co nference participants’ slides were quite
variable in the presence and severity of perivascular cuff-
ing and hemorrhage.

Primarily an infection of birds, WNV has also been docu-
mented in h orses, h umans, rum inants, cervids, canids,
felids, squirrels, rodents, and swine. >

Contributor: Colorado Division of Wildlife, Wildlife
Health Lab, Fort Collins, CO, USA and the Department
of Microbiology, Immunology, and Pathology C olorado
State Un iversity, 1 619 Cam pus Delivery, Fort C ollins,
CO 80523-1619

www.cvmbs.colostate.edu/mip
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CASE III — TAMU-1 2005 (AFIP 2984049).

Signalment:
familiaris

Two-year-old, m ale, W eimaraner, Canis

History: The patient had a chronic vomiting problem of
one-year duration. T he dog was thin with atrophy of all
muscles except those o fthe neck a nd t ongue. R adio-
graphs showed a hiatal hernia. The tongue was difficult
to exteri orize for anesthesia d ueto alarg e su blingual
“mass”. Front limbs became spastic during a nesthesia.
Electromyogram dem onstrated s pontaneous act ivity,
complex rep etitive activ ity, an d high freq uency d is-
charges, but motor nerve conduction velocities were nor-
mal. Myoglobinuria was noted. Due to the clinical diag-
nosis, this dog was euthanized.

Gross Pathology: The dog had left side abdominal cryp-
torchidism and right side renal agenesis. A left side eso-
phageal hiatal hernia contained the stomach and duode-
num. M ost importantly, the dog had massive thickening
of the muscles of the base of the tongue, and that muscu-
lature pulled t he m andible ¢ audally. T he t ongue w as
short and triang ular with a base 10cm in diameter (the
“mass” noted clinically). Th e neck muscles were th ick,
giving a “buffalo hump” appearance. The diaphragmatic
muscle surr ounding t he ce ntral t endon w as pal e a nd

Conference 14

1.5cm thick; however, o verall short. The body muscle
mass was reduced and muscles were pale.

Laboratory Results: Serum Creatinine Kinase 32672 u/
L (reference range — 68 — 400 u/L); Serum Alanine Ami-
notransferase 30 5 u/ L (reference ran ge 1 0 —130 v/ L);
WBC 21,500 cells/u/L (reference range — 6,000 — 17,000)
with an absolute neutrophilia of 18,050 cells / u/L.

Histopathologic D escription: The slide presented is of
the diaphragm of t he patient and a norm al size and age -
matched dog. On su bgross, on e no tes th e obvious and
impressive difference i nt hickness of't he | ongitudinal
sections. The thickness is attributed to fibrosis, degener-
ating hypercontracted, hyalinized, broken and thick fibers
with central fiber cysts and nuclei within fibers, as well
as on-going regeneration and hypertrophy with prolifera-
tion of satellit e muscle. The “resid ent” fat of t he d ia-
phragm remains. Mineralization is present.

Contributor’s Morpho logic Diag noses: Diaphragm —
Severe, diffuse, myodegeneration and necrosis with min-
eralization a nd fi brosis a nd o n-going m yoregeneration
(muscular dystrophy).

Contributor’s Comment: The lesions are typical of the
muscular dy strophy de scribed in Golden Retrievers.®”*
Immunostaining for dystrophin showed absence of dys-
trophin (a membrane-associated protein) below the mem-
branes of muscle fibers from the sublingual area, sterno-
hyoideous, and infraspinatus. Thus, this case represents
another b reed wi th D uchenne-like m uscular dy strophy.
Similar X-linked muscular d ystrophy has been dem on-
strated in Go lden Retriev ers, Lab rador Retriev ers, Irish
Terriers, Samoyeds, R ottweilers an dt he Ja panese
Spitz.'” Affected animals lack the subsarcolerminal pro-
tein, dystrophin. Clinically, they show progressive weak-
ness and later cardiac abnormalities. This dog also had a
dilated and hypertrophic myocardium with severe cardio-
myopathy. Th e unu sual presen ting clin ical co mplaint,
chronic vom iting, is pres umed due to the hiatal hernia.
Interestingly, Duc henne-like muscular d ystrophy re-
searchers using Golden Retrievers found a left side hiatal
hernia in their breeding colony.” D eficiency ofthe 427
KD dystrophin protein has been demonstrated in humans,
cats, dogs and mice.****

The obvious difference in thickness of the 1ongitudinal
sections is attributed to hypercontracted, hyalinized, bro-
ken, swollen fibers, some having central cysts and central
nuclei. The se fibers are oft en sepa rated by extensive
fibrosis. Some fiber hy pertrophy with sarcolemmal nu-
clei proliferation is ongoing.
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3-1. Diaphragm, Weimaraner. Myofibril size variation with occasional large rounded myofibers. Skeletal muscle
hypertrophy. (H&E 200X)

3-2. Diaphragm, Weimaraner. Skeletal muscle necrosis characterized by loss of cross striations, hypercontraction and
fragmentation of cytoplasm. (H&E 200X)

3-3. Diaphragm, Weimaraner. Skeletal muscle regeneration characterized by myofibers with a small diameter, slightly
basophilic cytoplasm and internal rows of large euchromatic nuclei. (H&E 200X)

AFIP Dia gnosis: Skeletal muscle: Myocyte hypertro-
phy, degeneration, necrosis, regeneration, and mineraliza-
tion, di ffuse, severe, with fibrosis, Wei maraner, ( Canis
familiaris), canine (fig. 3-1, 3-2, 3-3).

Conference Comment: X-linked muscular dy strophy,
an X-linked recessive defect in the dy strophin gene, af-
fects approximately 50% of males born to female carri-

ers.'” T hed ystrophin gene co des f or a m embrane-
associated cytoskeletal protein that is present in s keletal
and cardiac muscle. The lack of this gene increases the
susceptibility o f th e muscle fib ers to rep eated bouts of
necrosis, re generation, and fibrosis."’ Dy strophin defi -
ciency generally results in progressive muscle atrophy of
most breeds of do gs, but may cause marked muscle hy-
pertrophy in cats, mice, and Rat Terrier dogs.>"'

Characteristic gross pathological findings i nclude severe
degeneration o f't he di aphragm and st rap muscles wi th
pale white streaks within the affected muscles."'

Not all canine muscular dystrophies are X-linked. A de-
fect in sarcoglycan, a component of the sarcolemmal dys-
trophin glycoprotein ¢ omplex, occ urs in both male and
female dogs."

Negative immu nohistochemistry for the dystrophin pro-
teinis helpful in diagnosing m uscular dystrophy, al-

though a positive result will not rule out the entity. Par-
tial ex pression of dystrophin may o ccur in Beck er-type
mutations or in revertant fibers, in which genetic muta-
tion allows some dystrophin expression.'!

Contributor: Dept. of Veterin ary Pathobiology, Col-
lege o f Veterinary M edicine an d B iomedical Sci ences,
Texas A&M University, C ollege Station, TX, 77843-
4467
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CASE IV - 2006 AFIP #1 (AFIP 3031544).

Signalment: 7-month-old, fem ale, neut ered, Ge rman
Shepherd Dog (Canis familiaris).

History: This dog was singly kenneled in a training cen-
ter which had 60 other dogs. This dog was found weak
and ataxic, with vomiting and diarrhea and wa s eut ha-
nized. It was reported to be eating and drinking and to
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have had normal feces the day before. Ovariohysterec-
tomy had been performed on this animal 10 days prior to
euthanasia. A transitory diarrhea that resolved with oral
metronidazole was prese nt for a few days after surgery
but no other complications were reported. All other dogs
at the facility remained clinically normal.

Gross P athologic Findings: Approximately 150 mlof
sero-sanguineous fluid and large f ibrinous clo ts w ere
present in th e thoracic cavity. T here were numerous fi-
brinous a dhesions between the visce ral and pa rietal
pleura an d p etechial h emorrhages were presentinth e
intercostal muscles. The ventral 50-80% of all lung lobes
was firm, bl ack a nd depressed. R andomly scat tered
within th ese dark areas, were n umerous wh ite to p ale
pink, 1-4mm diameter irregular foci. The pericardial sac
was thickened and e dematous, with fibrinous ad hesions
to the visceral pleura.

Laboratory Results: A pure culture o f he molytic Es-
cherichia c oli was 1 solated fr om t he | ung. Se rotyping
classified the isolate as O4: H5 or O4:H56 and it tested
positive for cytotoxic necrotizing factor 1 (CNF1). Sam -
ples of lung were ne gative for canine i nfluenza by re -
verse-transcription PCR (RT-PCR).

Histopathologic Description: Most alveoli and bronchi-
oles contain ex travasated erythrocytes, eo sinophilic pro-
teinaceous fluid, fibrin a nd an inflammatory exudate of
viable and necrotic neutrophils, with fewer macrophages
and lymphocytes. There is extensive coagulative septal
necrosis, with foci of co mplete p arenchymal dissolution
and replacem ent by necrotic  cellular de bris. Insom e
sections focally ext ensive hemorrhage di srupts the nor-
mal architecture of the lung. Blood vessel necrosis and
fibrin thrombosis are prominent in these areas. Colonies
of short rod-shaped bacteria are present in many bronchi-
oles an d scatt ered thr oughout th e necrotic p arenchyma
(fig. 4-1). There are scattered clumps of amorphous, ba-
sophilic m aterial (con sistent wit h m ineral) i n alveolar
spaces. There are extensive subpleural hemorrhages.

In the tracheobronchial lymph nodes there was 1ympho-
cellular necrosis, hemorrhage and medullary hemosidero-
sis. Widespread, acute centrilobular hepatic necrosis was
the only other significant finding.

Contributor’s Morpho logic Diagn osis: Lung: P neu-
monia, necr otizing a nd fi brinohemorrhagic, acut e, dif-
fuse, se vere with t hrombosis an d r od-shaped bact eria,
etiology consistent with necrotoxigenic Escherichia coli.

Contributor’s Comment: FEscherichia coli is th e pre-
dominant facultativ ely an aerobic e nteric bacterium of
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most vertebrates and is frequently isolated from diagnos-
tic specim ens. Most strai ns are eithe r ¢ ommensals or
opportunistic pathogens of im munocompromised indi-
viduals, but other strains are well recognized pathogens.
The pathogenic strains are historically classified into en-
teropathogenic, e nterotoxigenic, € nteroinvasive, e ntero-
hemorrhagic, ne crotoxigenic and en teroaggregative
strains acc ording t o the O (lipopolysaccharide) and H
(flagellum) se rotype, a nd ar e furthe r ¢ haracterized by
their production of virulence ~factors.” Cytotoxic ne -
crotizing factor 1 (CNF1)is con sistently pr oduced by
necrotoxigenic E. coli and som e isolates also produce
CNF2 and alpha hemolysin. Necr otoxigenic strains are
an important cause of extraintestinal disease such as uri-
nary tract i nfections, pyometra, m eningitis, sep ticemia
and pneumonia in humans and mammals.’

Hemorrhagic and necrotizing p neumonia c aused by ne -
- . ' l- "T‘ E I
iy & I LR

.-
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crotoxigenic E. coli hasrecently  been descri bed in
dogs."* In common with the pr esent case, affected dogs
have been young (<lyear), the clinical illness is u sually
less than 24 hours and immunodeficiency or c oncurrent
illness were not id entified. In our case, parainfluenza
virus a nd a denovirus t esting we re not p erformed an d
while no in clusion bod ies were id entified, con comitant
infection with these agents cannot be excluded. E. coli of
both O4 and O6 serotypes have been reported to cause
these lesion s, which irrespective of serotype were posi-
tive for CNF1.

The m ain di fferential diagnoses for hemorrhagic p neu-
monia in dogs are canine influenza and bacterial septice-
mias includi ng stre ptococcal septicemia.”® Microscopi-

cally, canine influenza is characterized by a pneumonia
that is more broncho-interstitial and suppurative with less
necrosis’, b ut R T-PCR o r virus i solationi s best per-
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4-1. Lung, German Shepherd. Colonies of rod-shaped (bacilli) admixed with inflammatory cell infiltrates and cellular

debris in a necrotic focus. (H&E 200X)
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formed for definitive ex clusion. Samples o f lung from
this case were negative for canine influenza by RT-PCR.

Little is k nown ab out the source and route o f infection,
means of transmission and pathogenesis of this disease in
dogs.

AFIP Diagnosis: Lung: Pneumonia, necrohemorrhagic,
neutrophilic and histiocytic, d iffuse, sev ere, with fibrin,
edema, and numerous bacil li, Ge rman Shephe rd Dog
(Canis familiaris), canine.

Conference Comment : Strains of E. coli are id entified
by the various antigens they express, primarily using the
O and H antigens.
O an tigens (so matic): Det ermines th e serog roup,
lipopolysaccharide molecule
H antigens (flagellar): Determines the serotype
K antigens (capsular): M ade up of polysaccharides
and proteins; may also be used for classification
purposes
Fimbrial or pili antigens: Important in adhesion and
colonization of epithelium

Extraintestinal p athogenic E. c oli have be en as sociated
with p yometra, m astitis, o titis, p rostatitis, b acteremia,
skin diseases, cholecystitis, and pneumonia. Strains pro-
ducing t he cy totoxic necrotizing fact or (C NF) are re-
ferred to as necrotoxic E. coli.* Th ese strains produce
either CNF1, identified in humans and domestic animals,
or CNF2, identified only in ruminants.*> The genes that
code f or C NF-1 an d al pha hem olysin ar e ge netically
linked and have a tendency to occur with O4 and O 6
groups. '

The primary fim brial antigen in ex traintestinal p atho-
genic E. coli is the P fimbriae and is enc oded by the pap
(pilus-associated p yelonephritis) gene.'*  The papG

Conference 14

(fimbrial tip adhesion) and papA (major fimbrial subunit)
alleles have a 1so bee n as sociated with necrotoxic E.
coli™*

Contributor: University of Connecticut, Dept. of Patho-
biology and Veterinary Sciences, 61 N. Eagleville Road,
U-3089, Storrs, CT 06269

http://www.patho.uconn.edu
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