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Acute Hepatitis

A Inflammation

AH
A
AH

NECIoSIS
A +/- Regeneration

epatocellular
DOPLOSIS

epatocellular




Specific Causes of Acute
Hepatitis

Dog Cat

A Infectious canine hepatitis A Herpes virus

~ (adenovirus) A Feline Infectious

A Herpes virus Peritonitis (corona virus
A Clostridium piliformis iy

A Leptospirosis spp. A Clostridium piliformis

A Septicemic bacteria A Septicemic bacteria

A Toxoplasma gondii A Toxoplasma gondii



Any species
Neonate



Cat

Dog

Lives outdoor

Neonate

Enlarged multinodular spleen
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Chronic Hepatitis:

AHepatocellular _
~apoptosis or necrosis

Variable )
Inflammatory
Infiltrate

AFibrosis
ARegeneration




Fibrosis and Nodular
Regeneration

AMay disrupt the
lobular architecture  FS s SSr s
and be accompanied S S Ees i
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Ductular Proliferation




Chronic Hepatitis

ADogs
ANot common
Adiagnosed in < 0.5% of dogs
AChronic hepatitis more common than
acute hepatitis

A About half of acute hepatitis == chronic
ACatS Poldervaart JH et al. JVIM 2009

ARare



Chronic Hepatitis

AActivity
A Inflammation
AStage
AFibrosis

AWe need a standardized grading scheme
for both



Grading Inflammation: Options

Interface
Hepatitis

Parenchymal activity

Moderate

Dr. Z. Goodwin



Staging Scheme

Batt K et al.,
1995



Simple grading and staging systems for chronic
viral or autoimmune hepatitis
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|IASL
Grade

Chronic hepatitis with minimal activity.
Chronic hepatitis:with mild activity.
Chronic hepatitis with- moderate activity:
Chronic hepatitis with- marked activity.
Chronic hepatitis with marked activity.
and'bridging or multiacinar Necrosis

Stage

No fibrosis

Fibrous portal expansion
Few bridges or septa
Numerous bridges or septa
CirrhosIs

Battsi Ludwig

Grade 1
Grade 2
Grade 3
Grade 4
Grade 4

No fibrosis

Mild filbrosis
Moderate fibrosis
Severe fibrosis
Cirrhosis

Corresponding termsiin the IASL [17]; Battsi Ludwig [18] and Metavir [14] scores.

Summer School Bern

Metavir

Al
Al
JAV
A3
A3

Stage 0 FO
Stage 1 F1
Stage 2 F2
Stage 3 F3
Stage 4 F4



Assessing fibrosis: Sirius red

Space of Disse

Endothelial cell

Coliagen
Type 1 fibers _
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Lobular dissecting hepatitis:



Chronic Hepatitis

ASampIing errors can be a Serious
problem in evaluating livers with
chroenic hepatitis as there may be
considerable variation in severity
between and within liver lobes



Causes of Chronic-Hepatitis

ACopper retention  Most are idiopathic

A36% of 47-dogs
with CH

A (Poldervaart JVIM, 23:2009)

A\
ADrug toxicity Alnfectious disease
AAnticonvulsants A B.aCteriéﬂ
ANSAIDS AViral

AlmmuneMediated?



Copper-associated hepatitis
affects dogs primarily

AHepatitis associated with accumulation of
copper in hepatocytes

vV

A

AProgressive accumulation results in
hepatocellular necrosis and inflammation
with copper-laden macrophage
aggregates

AAcute and chronic hepatitis and cirrhosis



Canine copper metabolism

A Absorbed in proximal Gl tract
A Intestinal dose cleared in bile

A In 80 min hepatic copper-normal or reduced
following dose in noermal dogdigh in bile

A In 80 min affectedsedlingtonsaepatic copper
Increased ~50%ow in bile

A Inlysosomes
A Kaneko et al.



Mechanism of: ToxIcIty.

A CU initially stored in MT In
cytoplasm;, then lysosomes

A CU can participate in the
Fenton Reaction (like iron)
and produces oxygen
radicals

A Oxygen radicals damage
cell membranes

A Lipofuscin typically seen
With Chirenic Copper
tOXICOSIS
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Inflamed livers should be stained for

A Histology Gopps! 2

Ve

A Initial centrilobular
accumulation of- copper

A Primarily mononuclear infiltrate

A Histiocytic infiltrates to
aggregate formation

7z

A Individual cell necrosis




Liver Copper Determination

ABeware
ANeedle biopsies are often inaccurate

ACan use tissue from paraffin block



How Much Copper Is Too
Much?

A< 400 ppm d.w. In normal dogs
A>1200-1500 ppMm d.w. cause for concern

A> 2000 ppm d.w. likely associated with
disease

AEffect of antioxidant status?
AAccuracy of measurement?



Causes for Copper Accumulation

AGenetic
A Bedlington Terriers

ACholestasis?
ACu in bile

Alnflammation?

ACirrhosis?



Bedlington Terriers

A Murrl gene-exon 2
deletion (variants)

A Copper increases with
age In affected dogs

A Copper accumulates in
lysosomes

A Liver disease -> end
stage liver likely.

A Liver copper and liver
disease do net correlate
Precisely.




Copper Excess

ABedIington Terriers
A Only breed with age-related Cu increases
A Homozygous > 10,000 ppm

A Gene Commdl (Murrl) pessible chaperone
ANot ATP7B or ATOX1



Doberman Pinchers-Thornburg

W T e N T

A Middle aged female dogs s AV Aol w "’_‘““isy};’j?‘:';% y
A Lesion starts in C.L. L) % M = ¥ o, ]
A Copper accumulation insame siteas S8 . Mw‘r/gék.“,%
Inflammation \ 7] ‘ XM:

A 30 with increased copper
A 10>2,000 ppm up to 4,700 ppm
A 7~ 650-1,900 ppm
A5 < 250 ppMm

A Inflammation/disease not driven by
copper levels as histelogy similar with or
without copper elevation (Thernburg L.
Vet Pathol, 35:1998)



Doberman Hepatitis: Utrecht

A ~30% 3 yo dogs with enzyme elevations have
hepatitis
A6:1 F:M
A Liver copper increases with time

A Hepatitis increases with time in ~ 30% (Mandigers,
JVIM, 2004)

A Copper metabolism gene expression

AReduced mRNA for chaperones and membrane
_pumps-ATP7A

AReduced antioxidant levels

A Chelation Improves histelogy of subclinical liver:
disease

ACulVs. anti-inflammatory. action



Doberman Hepatitis

ASome form likely related to copper

AOther types of hepatitis in this breed may
occur
A Autoimmune?

ASome dogs have Impaired copper
metaboelism



|_abrador Retrievers

A Clinically affected (N=15)

A 3:1 M:E

A Copper 400-2,600 ppm In affected
A 100-300 ppm in nermals

A Hereditary?
A Typical lesions

A Not all chrenic nepatitis In/ Lals Is copper-related

Hoffman et al. JVIM 2006



Other Breeds with Copper Issues

ASkye Terriers
ADalmatians
AWest Highland White




Post chelation

2700 ppm




AW

Labrador Retriever
Chronic Hepatitis
Copper/no copper




American and English Cocker
Spaniels

AChronic hepatitis
ACopper not always an issue




Characterization of a canine homolog of
hepatitis C virus
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Most Chronic Hepatitis in Dogs
IS Idiopathic



Lobular Dissecting Hepatitis

CRRLIN

s

Affects young dogs
High mortality rate
Portal hypertension

Ascites



