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HE DILEMMA

* |t remains impossible to predict accurately
which new drugs will cause DILD and who
will be at risk of developing DILD

 Thisisdueto therelatively low incidence
of DILD estimated for most drugsto bein
the range of 1/10,000-1/100,000

e |tisaso dueto thelack of animal models
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INNATE IMMUNE SYSTEM IN DRUG-
INDUCED LIVER DISEASE

Kupffer cells promote progression of DILD by producing
ROS, RNS, TNF-q, IL-18, and other protoxicant factors

NKT and NK can promote progression of DILD by
producing INF-y and subsequent inflammatory injury by
up-regulation of adhesion molecules, chemokines and

FasL

L PS can promote progression of DILD by activating
Kupffer cells through binding to their CD14/TLR4 and
subsequent activation of NF-kappa B and production of
proinflammatory cytokines

Monocytes, PMNSs, Eosinophils?
Association of DILD with infections
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CHARACTERISTICS OF DRUG-
INDUCED ALLERGIC HEPATITIS

Liver injury usually occurs after 7 days of
exposure

Onset of liver injury is often more rapid and
severe after the first incidence

Cross-reactions with structurally similar drugs can
OCCur

Specific antibodiesand T cells that react with
drugs, metabolites, and protein adducts have been
reported in a number of cases
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SERUM CYTOKINE LEVELSAFTER
APAP TREATMENT OF MICE
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IL-10 DEFICIENCY INCREASES APAP-
INDUCED LIVER INJURY AND DEATH
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IL-6 DEFICIENCY INCREASES APAP-
INDUCED LIVER INJURY
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IL-4"- MICE ARE MORE SUSCEPTIBLE TO
APAP-INDUCED LIVER INJURY THAN WT MICE

WT (12% death)
Hl IL-4KO (67% death)
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IL-13KO MICE ARE HIGHLY
SUSCEPTIBLE TO APAP
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EOTAXINISREGULATED BY IL-13IN
MICE TREATED WITH APAP
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HIGH SENSITIVITY OF IL-10/4"- MICE
TO APAP-INDUCED LIVER INJURY
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|L-10/4/67- ARE LESS SUSCEPTIBLE
THAN IL-10/4"- MICE TO APAP
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KC DEPLETION INCREASES APAP-

INDUCED LIVER INJURY

Lip Lip/Cld Saline GdCl;
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STRAIN DIFFERENCESIN
SUSCEPTIBILITY TO APAP

Serum ALT
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PROTEINS EXPRESSED HIGHER IN
SIL THAN B6 CONTROL MICE

Protein Function

L actoferrin Precursor Scavages Iron,
Antiinflammatory

Galectin-1 Antiinflammatory, Liver
Regeneration

Proteasome Subunit Beta Protein Turnover
Typel

Tripeptidyl Peptidase || Protein Turnover

DNAJHomolog Subfamily A HSP 70 Cochaperone
Member 1 (HSP40 Member)
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PROTEINS EXPRESSED HIGHER IN
SIL THAN B6 MICE 6 HOURS AFTER
APAP

Protan Function

170 kDa GRP Endoplasmic Reticulum
Chaperone

HSP 70 Binding Protein Cochaperone of HSP70

Small Ubiquitin-Related Protein Sumoylation
Modifier (SUMO)-1 Acti-
vating Enzyme Subunit 2

Proteasome Subunit Alpha Protein Turnover
Type 1

Thioredoxin mitochondrial Antioxidant
precursor

Peroxiredoxin 1 Antioxidant
Peroxiredoxin 6 Antioxidant
Complement C5 Precursor Liver Regeneration




PROTEINS EXPRESSED HIGHER IN SJL
THAN B6 MICE 6 HOURSAFTER APAP

Protan Function

Microsomal Glutathione S- Reduces Fatty Acid
Transferase-1 Hydroperoxides

Biliverdin Reductase Antioxidant

Senescence Marker Protein-30  Antiapoptotic and Cell
(Regucalcin) Surviva
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LYMPHOCYTOLYSISFOLLOWING
HEPATOTOXIC DOSE OF APAP
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5h - 80 mg/kg APAP
BX2 24h - 80 mg/kg APAP
5h - 300 mg/kg APAP
E=J 24h - 300 mg/kg APAP
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OTHER HEPATOPRTECTIVE
FACTORSIN APAP-INDUCED LIVER
INJURY

COX-2 deficient mice are more susceptible to APAP
Transgenic mice over-expressing superoxide dismutase or
plasma glutathione peroxidase are resistant to APAP

CCR2 deficient mice are more susceptible to APAP dueto
elevated liver levels of IFN-y and TNF-o

| FN-y-inducible protein-10 (1P-10) protects against APAP-
Induced liver injury by up-regulating CX CR2-dependent
proliferation response of hepatocytes

Nrf2 deficient mice are more susceptible to APAP-induced
liver injury possibly dueto low levels of YGC and GSH
synthetases, GSH, catalase, superoxide dismutase, HSP32,
UGT 1a6, and GSTpi transferases
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PROTOXICANT FACTORSIN APAP-
INDUCED LIVER INJURY

Interferon- y deficient mice are less susceptible to APAP-
Induced liver injury

L PS-binding protein deficient mice are less susceptible to
APAP-induced liver injury

MIF deficient mice are less susceptible to APAP-induced
liver injury

Osteopontin deficient mice are less susceptible to APAP-
Induced liver injury
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CONCLUSION

Susceptibility to DILD islikely dependent upon multiple
factors

Genomic and proteomic approaches should lead to the
discovery of additional protective and protoxicant factors

Studies with KO mice, inhibitory antibodies, and SRNAs

are needed however to confirm the toxicologic relevance
and mechanisms of action of the discovered factors

Polymorphisms and environmental factors that alter the
levels and activities of protective and protoxicant factors
may contribute to patient susceptibility to DILD
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