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The Safety Intelligence Program

An industry-sponsored initiative that embraces the expertise of it's
pharmaceutical members and other stakeholders to build the world's most
comprehensive intelligence resource for use in improving drug safety
assessments.

The Safety Intelligence System

The largest forever-expanding collection of known effects of chemicals
occurring in the different tissue, drugs effects on clinical biomarkers of
tissue injury and drug molecular mechanisms.

Facts (assertions) derived from:
Biomedical literature
Regulatory documents: EMEA EPARs, FDA NDAs
Label Data And many more...
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Proven Customer Value

"I am delighted that AstraZeneca was able to continue our sponsorship of the Safety
Intelligence Program (SIP) for a second year. Knowledge and use of SIP is growing
within the business and we are using the program and data in many ways, for
example predicting and anticipating risk based on chemical structure and biological
target, as well as supporting project teams in problem solving both clinically and
preciinically. We are also using the SIP to help in define and refine new experimental
approaches to safety front-loading. In collaboration with BioWisdom we are working to
seamlessly integrate SIP with other initiatives in computational and systems
toxicology.

The SIP collaboration is demonstrating the potential to deliver value to projects and it
Is a pleasure to work with a company who are customer focused, open to challenge
and responsive in their delivery."

David Cook, Global Safety Assessment, AstraZeneca
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SIP Membership

Membership
¥ For individuals or teams
¥ Access to the Safety Intelligence System
¥ Participation in SIP Members Forum

Charter Membership
¥ Sponsorship
* Dedicated resources
¥ Perpetual rights to the entire set of intelligence
* Participation on SIP Board

For more information, contact:

julie.barnes@biowisdom.com
Chief Scientific Officer
International Co-ordinator for the Safety Intelligence Program
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Hepatobiliary Transport (HBT)
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Drug-Induced Inhibition of HBT: Some of the Issues

* Do the compounds that inhibit HBT in animals translate into effects in man?
¥ What is the mode of action of compounds that inhibit HBT?

* What are the pathological consequences of HBT inhibition?

¥ Are there any chemical similarities in the compounds that inhibit HBT?

* What biomarkers are induced with HBT inhibition?
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Drug-Induced Inhibition of HBT: Some of the Issues

* Do the compounds that inhibit HBT in animals translate into effects
in man?

¥ What is the mode of action of compounds that inhibit HBT?

* What are the pathological consequences of HBT inhibition?
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Terms Describing HBT from the Safety Intlii'ce

System

*

Partial list of 178 HBT processes

biowisdom'

Term

3,3",5"|-triiodothyronine biliary excretion
3,5-T2 hiliary excretion

Ad-glucuronide biliary excretion

A#-i35 Biliary Excretion

ability of cAMP ko stimulake taurocholake upkake
arachidonic acid Eiliary Excretion

Arsenic Biliary Excretion

ATFY glucuronide Biliary Excrekion
ATP-dependent Eile Salt Transport
benzodiazepine hepatic clearance
hirarbonate-dependent Eiliary Secretion
Bile Acid Excretion

Bilz Acid Secretion

Bile Acid Transpart

Bile Acid Upkake

HBT processes (see next slide)
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Biliary Flow

Biliary glutathione conjugate of A& 2 excretion
Biliaty Glukathione Disulphide Excretion
biliary Glukathione EFFl:

hiliary Glukathione Excretion

Biliary Glukathione Secretion

Biliary HCO3(-) Excretion

hiliary HZO3- excretion

Biliary Lipid Secretion

Biliaty phenolphthalein glucuronide excretion
Biliary Phospholipid Secretion

Eiliary protein secretion

Biliary Secretion

Biliary Selenium Excretion

Eiliary Sulfobromophthalein Excretion

Biliaty Transport

The Safety Intelligence System is searched for compounds that inhibit these
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Processes

Safety Intelligence System view

Searching for Compounds that Inhibit HB

Assertion search @

sStart term

Dizabled

IHepatu:ubiIiar':.f tranzport processe LI

I biomedical ohaervation
M Include related terms

|7 Exact match

[

End term

I Zearch by term list

I compounc

M Inciude related terms

|- Exact match

Filter By
Species Relationzhip Tizzue
bakioon - MEGATIVE ---- Y adrenal gland -
cat — hlood vessel —
chimpanzes kil fluic
cynomolgus mankey bone
dog bone marr oy
ferret : harain
goat C-REGLULATED B cardicvascular system
guines pig EL IR BY cartilage
hamszter certrilobular zone
human connective tissue
macanue b ear
marmozet endocrine system
mini-pig exacrine system
monkey eye
moLise LPPRESSED BY | gallbladder
ather d| OTHER - =| |oastroirtestinal system ¥

Data source &

biowizdom

clailymed

drugbank

electronic medicines compen
EMEs Bpars

fda

foa labels

foda nodas

fda orange book (dizcn)
foda orange book [otc)
fda orange boak (rx)
full text

irterret

meddline
medline_uncurated
medwatch
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Retrieval of Compounds that Inhibit HBT Processes

Safety Intelligence System view

Showing 181 ko 200 of 453

ShowiHide Types

Export

@l

|j?f.] I Excel I

HBT process — Negative relationship - Compound

Filter by

¥ Curatedic)

I Uncuratediue)

Oaga(ga[@m|ap@;gm|a;g;m|aigp

-

Term 1

Bile Salk Transpork

Bile Salk Transpork

Bile Salt Uptake
Bile Salt Uptake
Bile Salt Uptake
Bile Salt Uptake
Bile Salt Uptake
Bile Salt Uptake

Biliaty A cetaminophen Clearance

Biliaty Cholesterol Secretion

Biliaty Cholesterol Secretion

Biliaty Cholesterol Secretion

Biliaty Cholesterol Secretion

Biliaty Cholesterol Secretion

Relationship

IS IMPAIRED BY
IS INHIBITED BY
IS IMHIBITED BY
IS INHIBITED BY
IS IMHIBITED BY
IS INHIBITED BY
IS IMPAIRED BY
IS INHIBITED BY
IS IMHIBITED BY

IS DECREASED BY

IS IMHIBITED BY

IS DECREASED BY

IS IMHIBITED BY

IS DECREASED BY

aga|a|a(ag|a;aga|g|o;a;a|opa

Term 2
Eaurolithocholate
Estradiol
Endotoxin
Endotoxin
Ankamnanide
Cyclosporineg A
Ethirvl ectradiol
Ehyburide
Ethanal
Pravastatin
Pravastatin
Lowastatin
Arnpicillin
Chenodiol

Species
rat

rat

rat, Sprague-Dawley

mouse, C57BLA
okher

rak

rak

monkesy

ToUsE

hirnan

harnster

hirnan

rak

hurman

Tissue

Liver, Hepatocyke
Liver

Liver, Hepatocyke
Liver, Hepatocyke
Liver, Hepatocyke
Liver, Hepatocyke
Liver, Hepatocyke
Liver, Hepatocyke
Livver

Liver

Livver

Liver

Livver

Liver
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Term 1 Relationship Term 2 Tissue Species Evidence Term 2 smiles structure

Bile Acid Excretion IS DECREEASED BY Cyclosparine A Liver rat http: Mannnn. ncbionl CCCTMCEOCICIONC{CICC=C0
Bile Acid Excretion |13 INHIBITED BY pratoparphyrin Liver rat http: e nchinl CC1=C{C2=CC3=C{CE=CINIICS
Bile Acid Excretion |5 DECREASED BY Carbaon tetrachlaride Liver sheep http:fAeeweee. nchinl CICICN{CNC

Bile Acid Excretion |5 DECREASED BY Erythromycin estolate Liver rat http:fvenee nchinl CCCCCCCCCCCCOS=0=0)]
Bile Acid Excretion |5 DECREASED BY Orlistat Liver dog http: ey fda, qoy CCCCCCCCCCCTCCT QC=0)
Bile Acid Excretion |3 INHIBITED BY FPapaverine Liver rat http: Manenn. ncbinl COclcoo(Co2nooc3oc(OC)c (00
Bile Acid Secretion IS DECREEASED BY Chenodial Liver hurman http: Manen. ncbionl CCICCCEEO[O-NCTCOC2C30C]
Bile Acid Secretion |1z INHIBITED BY Chlarpramazine Liver, Hepzrat http: v nchinl CIMH+]CICCC[NH+] cleceec?
Bile Acid Secretion |13 INHIBITED BY Frotoporphyrin (X Liver rat http: e nchinl CC1=C{C=Clc2ce3[nH]e(ccdne
Bile Acid Secretion 1= INHIBITED BY pregna-4,17-diene-3,16-dion Liver, Hep 'hurnan http: e nchinl CO=C1CEOICCECICCCA=CC
Bile Acid Transport |13 INHIBITED BY Colchicine Liver, Hepz other http: e nchinl COC1=CC=CZC[=CC1=0C(CC
Bile Acid Transport |13 INHIBITED BY Cyclosparine A Liver rat http: Mannnn. nebionl CCCTMCEOCICIONC{CICC=C0
Bile Acid Transport (|3 INHIBITED BY Efawiranz Liver, Hepz other http: Manane. ncbi.nl FCIFUFICTIOCI=0MNH2+]c2ce
Bile Acid Transport |1z IMPAIRED BY Ethinyl estradial Liver other http:/feeneee nchinl CC12CCC3C[CCedec(Decc3d)
Bile Acid Transport |13 INHIBITED BY Rifampicin Liver hurman http: e nchinl COCT C=COCACY0CI=C{C2=0
Bile Acid Uptake IS INHIBITED BY Bromosuccinimide Liver, Hep:rat http: e nchinl CTCCEODINICT=0)Br

Bile Acid Uptake IS INHIBITED BY Armiloride Liver, Hep:rat http: e nchi nl NCEMINCEDICTRC(Che(MNInc 1T
Bile Acid Liptake IS INHIBITED BY Bosentan Liver, Hepz hurman http: Manen. ncbionl COclcoocol OcZo(MS=00=00g
Bile Acid Liptake = DECEEASED BY Morepinephrine Liver rat http: Mannnn. ncbi.nl [MHI+]CCIOC T coc([O-]e(Che
Bile Acid Uptake |5 IMHIBITED BY oulfasalazine Liver, Heplhuman http:/feeeeee nchinl Ocl ece(oe CEO)[O-TIN=McZ2eog
Bile Acid Uptake IS INHIBITED BY Sulfasalazine Liver, Hep: rat http: e nchinl Ocl cce{ee CEOYO-TIN=MNcZ2oo
Bile Acid Uptake IS INHIBITED BY Mercuric chloride Liver, Hep:rat http:Aeenter. nchinl [CF][CF] [Hy+2]

Bile Acid Uptake IS INHIBITED BY M-Ethylmaleirmide Liver, Hep: rat http: fwesce nchi.nl CCHM1CEOIC=CCT1=0

BioWisdom Confidential Information © 2008

SMILES available for
chemoinformatic analysis



* >200 compounds are identified to inhibit >90 HBT processes

BioWisdom Confidential Information © 2008

Focus on pharmaceuticals

Compound No. HET Compound No. HET
processes processes
Cyclosporine A 19 Hydrogen peroxide 3
Colchicine 7 Quinidine 3
Probenecid 7 Scillaren 3
Rifampicin & Capsaicin 2
Bosentan 5 Chlaroguine 2
Ethinyl estradicol S Chalestyramine 2
Yalspodar S Clonidine 2
Clofibrate 4 Cyclobutyral 2
Glyburide 4 Efavirenz 2
Prostaglandin F2a 4 Erythramycin 2
Troglitazone 4 E=trogen 2
Alanine 3 Flutamide 2
amiloride 3 Indamethacin 2
Chenodiol 3 Ketoconazale 2
Chlorpromazine 3 Meamycin 2
Estradiol 3 Fentobarbital 2




Cyclosporine A: Inhibition of HBT Processes

Safety Intelligence System view

BioWisdom Cokr

Term 1

Cyclosporing oy
Cyclosporine iy
Cyclosporing oy
Cyclosporine iy
Cyclosporing oy
Cyclosporine iy
Cyclosporing oy
Cyclosporine iy
Cyclosporing oy
Cyclosporine iy
Cyclosporing oy
Cyclosporine iy
Cyclosporing oy
Cyclosporine iy
Cyclosporing oy
Cyclosporine iy
Cyclosporing oy
Cyclosporine iy
Cyclosporing oy

Cyclosporing &

Relationship

IMHIEITS
IMHIEITS
DECREASES
DECREASES
DECREASES
IMHIEITS
IMHIEITS
DECREASES
DECREASES
DECREASES
IMHIEITS
IMHIEITS
IMHIEITS
DECREASES
IMHIEITS
BLOCKS
IMHIEITS
IMHIEITS
IMHIEITS
IMHIEITS

ag|a|aagaaaga|aaa|a|a@aog|a|o;mpg

Term 2

Biliary Excretion

Bile Salk Secrekion

Biliary Secretion

Biliary Lipid Secrekion

Bile Flowy

Canalicular Bile Acid Transpork -

Bile Flowy

Bile Acid Excretion

Bile Acid Secretion

Bile Salk Excretion

Bile Acid Transpork

Taurocholabe Transpork

Species

hrnan
hurnan
Mmouse
ouse
Mmouse
okher
rak

rak

rak

rak

rak

rak

Biliary Excretion of mycophenolic acid gl rak

Biliary Secretion

Biliary EFFha: of Glukathione

Biliary Excretion

Bile Acid Secretion

Eile Salt Uptake - Uptake

rak
rak
rak
rak

rak

Taurocholate EFflu _ Efflux rat

BSEP-mediated bile salk transpaort -at

Tissue

Liver

Liver

Liver

Liver

Liver

Liver

Liver

Liver

Liver

Liver

Liver

Liver, Hepatocyte
Liver

Liver

Liver

Liver

Liver

Liver, Hepatocyte
Liver, Hepatocyte

Liver

Evidence
Medline: 17201457
Medline: 15237371
Medline: 12967592
Medline: 15549445
Medline: 12967592
Medline: 9000664
Medline: 3946749
Medline: 10575375
Medline: 7555045
Medline: 12055139
Medline: 10575275
Medline: 3183963
Medline: 14975191
Medline: 7585045

Show/Hide (2 records)

Medline: 5595755
Medline: 3176156
Medline: 3337516
Medline: 3183963

Medling: 10645470
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Drug-Induced Inhibition of HBT: Some of the Issues

* Do the compounds that inhibit HBT in animals translate into effects
in man?

¥ What is the mode of action of compounds that inhibit HBT?

* What are the pathological consequences of HBT inhibition?

BioWisdom Confidential Information © 2008
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Species Differences in Drug-Induced Inhibition of HBT
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Non-rodent

Human/Rodent
compounds

Cyclosporine A
Efavirenz
Ethanol

Ethinyl estradiol
FK-506
Glyburide
Rifampicin
Saquinavir
Troglitazone
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Drug-Induced Inhibition of HBT: Some of the Issues

* Do the compounds that inhibit HBT in animals translate into effects in man?
¥ What is the mode of action of compounds that inhibit HBT?
* What are the pathological consequences of HBT inhibition?
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Searching for Compounds that Inhibit/Tagé
Transporter Proteins

g

Safety Intelligence System view

Assertion search @

—

— Start term —End term
Dizahled
|2BC, 5C & 0ATP prots in liver-1 = | Search by term list x|
I protein LI I compound LI
¥ Include related terms ¥ Include related terms
¥ Exact match [ Exact match
— Filter By
species Relationzhip Tissue Data source &
baboon “ | [adrenal giand | Toicwizdom
cat hlood veszel dailymed
chimpanzees brocdily Tluict drugkank
Cynomolgus monkey bone electronic medicines compen
oy bone marrow EMES EpArs
ferret barain fola
gt cardicvazcular system A lgg [ghels
guines pic cartilage foda ndas
hamster centrilobular Zone foda orange book (dizcn)
P R W = MHBITED By cannective tissue fda orange book (otc)
[yt e e N ear foda orange book (Fx)
marmozet ---- OTHER! ---- endocrine system full tesdt
mmini-fig I= AFFECTED BY exocrine system internet
mankey = ALTERED BY eyE medline
MmO IS MOCIFIED BY galiblzccer tedline_uncursted
other =l |=wmoouiateney [®l  |osstrointestingl system  ®| | oaeaton
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Retrieval of Compounds that Inhibit Liver
Transporter Proteins

Safety Intelligence System view

Term 1 4 Relationshif [ Term 2 = Species Tissue = Eviden
Solute Carrier Family 22 (organic anionycation transporter), Member 3 15 IMHIBITED BY [ Losarkan hurman Undefined Tissue Medline:
Solute Carrier Family 22 {organic aniony'cation transporter), Member @ IS INHIBITED BY [ Candesartan hurman Undefined Tissue Medline:
Solute Carrier Family 22 {organic aniony'cation transporter), Member 3 IS INHIBITED BY [ Probenecid hurman Undefined Tissue Medline:
Solute Carrier Famnily 22 {organic cation transporkery, Mermber 1 IS IMHIBITED BY [ Verapamil hurman Undefined Tissue ShowHid
Solute Carrier Family 22 {organic cation transporker), Member 1 IS IMHIBITED BY  [7] Amantadine hurman Undefined Tissue Medline:
Solute Carrier Famnily 22 {organic cation transporkery, Mermber 1 IS IMHIBITED BY [~ Amiloride rat Liver Medline:
Solute Carrier Family 22 {organic cation transporker), Member 1 IS IMHIBITED BY || Disopyramide — human Undefined Tissue ED: bkt
Solute Carrier Famnily 22 {organic cation transporkery, Mermber 1 IS5 IMHIBITED BY [ Phenformin hurman Undefined Tissue ED: http
Solute Carrier Family 22 {organic cation transporker), Member 1 IS IMHIBITED BY [~ Midazolam hurman Undefined Tissue ED: bkt
Solute Carrier Family 22 {organic cakion transporter), Member 1 IS IMHIBITED BY  [7] Quinine human IUndefined Tissue FDA: htkg
Solute Carrier Family 22 {organic cation transporker), Member 1 IS IMHIBITED BY [ Ritonavie hurman Undefined Tissue ED: bkt
Solute Carrier Famnily 22 {organic cation transporkery, Mermber 1 IS5 IMHIBITED BY  [7] Procainarnide hurman Undefined Tissue Medline:
Solute Carrier Family 29, Mermnber 1 IS IMHIBITED BY [ Dipyridamole hurman Undefined Tissue Medline:
Solute Carrier Family 29, Member 1 ISBLOCKED BY [T MEMPR human IUndefined Tissue Medline:
solute carrier Family @ (sodiumbrdrogen exchanger), member 1 IS IMHIBITED BY [~ Clonidine hurman Elood Vessel Medline:
solute carrier Family @ (sodium/bredrogen exchanger), member 1 IS IMHIBITED BY [~ Cimetidine hurman Elood Vessel Medline:
solute carrier Family @ (sodiumbrdrogen exchanger), member 1 IS IMHIBITED BY [ Amiloride hurman Undefined Tissue Medline:
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>100 compounds are identified to inhibit >40 hepatobiliary transporter

proteins
Focus on pharmaceuticals

MNo. HBT ) . MNo.
Compound : HBT protein Alternative names

proteins compounds
Cyclosporine & 3 ATP-Binding Cassette, Subfamily B, Member 1 MOE1, P-GP1 29
Yerapamil ] ATP-Binding Cassette Transporter (subfamily BY MOR., P-GP 10
Digoxin 4 Solute Carrier Family 12, Mamber 1 BSC1, MKCCZ, SLC1241 7
Glvburide 4 ATP-Binding Cassette, Subfamily B, Member 11 ABC16, BSEP S
Yinblastine 4 ATP-Binding Cassette, Subfamily C, Member 1 ABCC1, MRP1 5
Carnitine 2 ATP-Binding Cassette, Subfamily C, Member 2 CMOAT, MRPZ S
Cimetidine 3 Solute Carrier Organic Anion Transporter Family, Member 181 |LST1, CATP-C, SLCZ145 ]
Clodronic Acid E Solute Carrier Family 1, Mermber 3 EAAT1, GLASTL, SLC1A3 4
Draunorubicin 3 Solute Carrier Family 22 (organic anion transporter’), Member 6 |0AT1, PAHT, SLC2246 4
Glutamic acid 3 solute carrier family 9 (sodium/fydrogen exchanger), member 1 |APNHL, SLC9AL 4
Probenecid 3 C}rst?c Fibrosis Transmem.brane Conductance Regulator, ATP- ABCCT, CETR, MRP7 5
Quinidine 3 Binding Cassette (subfamily C, member 73
Rifampicin = Solute Carrier Family 22 {organic cation fransporter), Member 1 |HOCT1, Lxl, SLC22A1 3
Saquinavir 3 Solute Carrier Family 22 {organic cation transporter), Member 4 |QCTHNL, SLCZ244, UTZ2H 3

Solute Carrier Family 22 {organic cation fransporter), Member 5 |CT1, OCTNZ, SLC22A5 3
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Compounds Targeting/Inhibiting Liver Tran;ter
Proteins Contd

Safety Intelligence System view

Term 1 4 pelations [| Term 2 = Species ‘Tissue = Eviden
Cyvclosporing & BLOCKS [ ATP-Binding Cassette Transporter (subfamily B) P-GP human IIndefined Tissue Medling:

Cyvclosporing & INHIBITS [ ATP-Binding Cassette, Subfamily C, Member 2 M RPZ hrnan Undefined Tissue FO: btk
Cyclosporine & INHIBITS [T ATP-Einding Cassette, Subfamily B, Member 1 MDR1 fuman Undefined Tissus, CAC FDd: htkd
Cyclosporing & INHIBITS [ ATP-Binding Cassette, Subfamily B Member 1 hurman Undefined Tissue EDuf: htkp
Cyvclosporing & INHIBITS [T ATP-Binding Cassette, Subfamily B Member 1 dog IIndefined Tissue, MOF FDWA: htkg
Cyvclosporing & INHIBITS [T ATP-Binding Cassette, Subfamily B Member 1 pig IIndefined Tissue, MOF FDWA; htkg
Cyclosporing & INHIEITS [T ATP-Binding Cassette Transporter (subfamily B) hurman Undefined Tissue Medline:

Cyclosporine & INHIBITS [ ATP-Binding Cassette, Subfarily B, Member 11 BSEP Canalicular membrane :dire: |
Cyvclosporing & INHIBITS [M Solute Carrier Organic Anion Transporker Fami_lyOATPlBl Sinusoidal mem brane 14 htkg

Term 1 = Relationship [ Term 2 = Species = Tissue = Evideni
&lyburide HAS TARGET [T ATP-Binding Cassette, Subfamily &, Member 11 BSEP Human Undefined Tissue DrugBank:
alyburide HAS TARGET [T Custic Fibrosis Transmembrane Conductance Regulator, CFTR 1human Undefined Tissue DrugBank:
alyburide HAS TARGET [T ATP-Binding Cassette, Subfamily C, Member 1 MRP1 human Undefined Tissue DrugBank:
ahvburide HAS TARGET [T ATP-Binding Cassette, Subfamily ©, Member 3 MRP3 human Undefined Tissue DrugBank:
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Compounds Targeting/Inhibiting Liver Tran§oter
Proteins Contd

Safety Intelligence System view

Term 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfarily B, Member 1

ATP-Binding Cassetke, Subfarily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

ATP-Binding Cassetke, Subfamily B, Member 1

Relationship

IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
I3 INHIEITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY
IS IMHIBITED BY

aOga|agga|aagaa|a@[@oa|io|a;,|a|ia

Term 2
Tannic acid
Itraconazole
Weraparnil
Werapanil
Weraparil
Werapamil
Werapanil
Cuinidine
Cuinidine
Quinidine
Quinidine
ketoconazole
ketoconazole
ketoconazole
Mefin awit
Ervthromycin
Cyclosporing A

Cyclosporing &

Species :Tissue = Eviden|
Furnan Undefined Tissue Medline:

hurnan Undefined Tissue FDu: hitkg
hurnan Gastrointestinal System, Intes Medline:

hurnan Undefined Tissue, CRHCO-2 EDd: bk
Furnan Undefined Tissue FD: httg
dog IIndefined Tissue, MOR1-MDCH EDA: kg
pig Indefined Tissue, MOR1-LLCPI FOv: hikg
hurnan Undefined Tissue FLu: hkkg
hurnan IUndefined Tissue, CACOD-2  FDu: htkg
rat IUndefined Tissue Medline:

dog Indefined Tissue, MOR1-MDCH ED: btk
hurnan IUndefined Tissue FDu: htkp
hurnan Undefined Tissue, CHCO-Z EDd: btk
pig IUndefined Tissue, MOR1-LLCPI EDd: hikd
hurnan Undefined Tissue, CRHCO-Z EOd: btk
hurnan Undefined Tissue FD: hitkg
hurnan Undefined Tissue, CRHCO-Z EOd: btk
hurnan Undefined Tissue FD: htkg
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Comparison of Compounds that Target/ Inhibit Liver
Transporter Proteins with Those that Inhibit HBT
Processes

Compounds that
inhibit HBT
processes

Compounds
that inhibit HBT
proteins
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Analysis of Those Compounds Reported to Inhibit
HBT Processes AND Transporter Proteins
* Out of the 27 overlapping compounds, 11 (41%) inhibit >1 transporter

Out of the 73 non-overlapping compounds that inhibit transporters, 18
(25%) inhibit >1 transporter

Suggests that inhibition of >1 transporter may be more likely to result in
inhibition of a transport process

*
.

Compounds that
inhibit HBT
proteins

Compounds that
inhibit HBT processes
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Drug-Induced Inhibition of HBT: Some of the Issues

* Do the compounds that inhibit HBT in animals translate into effects in man?
¥ What is the mode of action of compounds that inhibit HBT?
* What are the pathological consequences of HBT inhibition?

Focussed on
compounds that
inhibit HBT processes
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Retrieval of the Pathological Effects of ComEuds
that Inhibit HBT Processes

* 13,364 assertions retrieved
Safety Intelligence System view

Term 1 4 Relationship % [ Term 2 = Species = Tissue = Evidern
1,1,1-Trichloroetbane 15 ASSOCIATED WITH [ Liver Disorder hurnan Liver ShiowHid
1,1,1-Trichloroetbane IMNDIZES [ Liver Disorder hurnan Liver Medline:
1,1,1-Trichloroetbane MY CALISE [ Liver Disorder hurnan Liver, Centrilobular Zor Medline:
1,1,1-Trichloroetbane AFFECTS [T Hepatic Monooxwgenase Svskem rat Liver Medline:
1,1,1-Trichloroetbane INCREASES [T winel chloride metabolismn rat Liver Medline:
1,1,1-Trichloroetbane IMNDIZES [ Chronic Active Hepatitis hurnan Liver Medline:
1,1,1-Trichloroethane SUPPRESSES [ Taurocholate Upkake okher Liver, Hepatooyke Medline:
1,1,1-Trichloroetbane IMNDIZES [ FEree Radical Production rat Liver Medline:
1,1,1-Trichloroethane MY CAIISE [ Cwhoboxiciky rak Liver, Hepatooyke Medline:
1,2,3,7,8,9-hexachlorodibenzo- DECREASES [T Bile Flow rat Liver Medline:
1, 2-his{ Z-aminophenoxy ethane INHIBITS [T Bile Acid Upkake hamster Liver, Hepatooyke Medline:
L-napthtbylisothiocyanate PRIODICES [T Bile Duct Obstruction rak, Sprague-Dawley  Liver Medline:
1-napththyvlisothiooyanate MY CALISE [T Hepatic Fibrosis okher Liver Medline:
1-napththyvlisothiocyanate I3 ASSOCIATED WITH [ Hepatic Obstructive Jaundice okher Liver Medline:
1-napththyvlisothiooyanate MY CALISE [ Focal Mecrosis rat Liver Medline:
1-napththyvlisothiocyanate IMNDIZES [ Chronic Liver Injury rat Liver Medline:
1-napthtbylisothiocyanate INDIICES [ Acute Hepatokoxicity rak, Sprague-Dawley  Liver, Hepatooyte Medline:
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OmniViz CoMet Visualization

This visualization allows you to
identify patterns in the data (see
next slide)
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OmniViz CoMet Visualization

Certain compounds have diverse
effects in the liver

of HBT and biliary injury only

Some compounds are associated with
inhibition of HBT only

- Others are reported to be associated with inhibition
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Summary

This analysis has allowed us to generate an objective and comprehensive
overview of drug-induced inhibition of HBT

The data represent a substrate for further investigation:
¥ Testing of hypotheses
¥ Chemoinformatics
Design of experiments to investigate gaps in our current knowledge

These investigations could significantly improve our understanding of HBT
inhibition and the consequent injurious effects in the liver
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