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-« Mentions in several places that an in vifro model (e.g.
auman hepatocytes) for induction testing can de used for
testing down-regulation.

- "These studies {induction; wiil alse detect enzyme down-

~ “mRNA couid also be inciuded and is mandatory for the
intespretation of study resuits. dewn-regulation is
suspacted based on the activity assay.”

Does not discuss the interaction with TPs.

-« if an investigational TPs is a cylokine or cytokine medutator. studies
should be conducted to determine the TP's effects on CYP enzymes
o transporters.

In vitre or animal studies have fimited value in the qualitative and
quantitative projection of clinical interactions

The in vivo evaiuations of TPs i targeted patient populations can be
conductec.

When there are known mechanisms or prior experience with certain
PK or PB, interactions, appropriate /7 vitro or in vive a2ssessments
for possible intersctions should be conducted.

Dioes not discuss in vitro mode! or expetinental details for study on
CYP suppression by TF or small melecules.
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Urinary Human L-FABPIsa
Potential Biomarker to Predict
COX-Inhibitor-Induced Renal Injury

Tavoand Yaraka®  Bised Nedel™  Tokunori Yamaronte®  Takeshi Sugaya®™

Nephron Exp Nephrot. 108:219-e26, 2008

Qs s

Rationale for Diagnostic Use of L-FABP

« Lipid hydroperoxide is accumulated in proximal tubules during renal
ischemia/reperfusion and damages to proximal tubules.

« L-FABP is excreted from the proximal tubules into urine by binding cytotoxic lipids.

nary L-FABP is expected as the sensitive marker of
renal ischemic event.

BE BALRE

A role of liver fatty acid-binding protein
in cisplatin-induced acute renal failure
Negishi K ef a: Kidney Int. 72- 348-358, 2007 & 73:1374-1384, 2008

Double immunchistochemical staining of 4-hydroxy-
2-hexenal (HHE} and hL.-FABP in Tg mouse kidney

P

Urinysy 1-FAEL

for/ 2 Cenj

BUN (A), wrinary L-FABP {B}, and urinary NAG {(C} in
CP induced AKI with different dosa injections (0, 5, 10,

Ry " - 20 mgikg) are shown. =
fotee LB G0 v (=5~ 10 per group. ¥, P < 0.05 B8 R
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2)EE

- [Keyword: Biomarker & muscle & toxicity]
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- [Keyword: Biomarker & nerve & injury]
—162 8

Tonomura T ot :

szsue—spectﬁc Gene Expressucn and Regulation (TIGER) EHL\f;ﬁﬁf
http//bioinfo wilmer jhuiedu/tiger/
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P
Isoproterenol 1.5mg/kg, i.p.
Metaproterenol 5Smg/kg, i.p.

About the profie:

Doxorubicin 40mg/kg, i.p. i ¢Tnl(Tnnid), ¢TnT (Tnnt2), sTnl, BEFEEAD - 88O H ;
Minoxantrone 10mg/kg, i.p. . (Tnni1, Tnni2), FABP3 (Fabp3), MYL3 TNNT2 e
. (Myl3), AST, LDH, CK (cTnT)

Summary:

: Allylamine 100mg/kg, p.o.
 Cyclosporine 300mg/kg, po. End i)

- Cyclophosphamide 200mg/kg, p.o. 51,2, 4,8, 245 R i M

Aminoglutethimide 200mg/kg, p.o.
Acetaminophen 1000mg/kg, p.o. Tk, FEPRHRN

Methapyrilene 500mg/kg, p.o.
Aliylalcohol 50mg/kg, p.o.
@ -naphthylisothiocyanate 150mg/kg, p.o.

s g

s preferertichy wapressec

o Dovinioad:
Hscls BB
Lyrgr sode
L

Experimental designs and summarized pathological alterations in the heart and skelstal
: muscles

Compound Cardi§c élteration Muscluloskelatal alt?r.ation
(lesion; grade) (lesion; grade; position)
N; + to ++ N +to+§ .
: . . ’ Skeletal muscle troponin I (sTnl) has been identified as a potential marker of
Isoproterenol G}' Hto ++ c.l' ++to ++ G skeletal muscle injury in humans and animals. When skeletal muscle tissue is
5'.: T E‘ .:'OST;*SG injured, sTnl is released into circulation. o _—
Metaproterenol Cls ++ & - Cl: ++ to +i+ G We have developed a sensitive and specific assay to detect the concentration of
E: ++ to +++ E:'++ to +H S rat sTnl in serum using an electrochemiluminescent (ECL) immunoassay platform
N,one N'- o ++-;« o] with a se_nsitivity of 2.4 ng/ml and with minimal cross—reactivity with rat cardiac
H Doxorubicin EarD Tnl (Tnni3).
" None N, ¥D Mussle Injury Pansl 1 {rat) Kit cTn] cTnT, FABPS Myi3, sTnl #EERRIE
Minoxantrone Cl+to ++; D http://www.mesoscale.com/C: Muscle_Injury_Panel_1_rat.pdf
E ++D
- Sample group S.am.pla cTnl cTnT FABP3 Myl3 sTnl
| Allylamine Rt P AL (Rat) diution | ¢y g/ml) | (srg/mL) | (ug/mb) | (ue/mb) | (ug/mL)
i E ++ to +r+ Ers HeartHomaganats | 100~ 226 25.1 125.2 50 | <LLOD
. None N;+S
| Cyclosporine G+ to +4 §/ +G Scleus Homogenate | 100~ | 10D | <LLOD | 3838 164 | 181
E++S slow twitch) 10000
Quad Homogonate 100~
(fast twitoh) 1000 <LLOD | <LLOD 12.2 0.0837 40.9

uscle: 3, diaphragm; N, necrosi
ghghts:(' rmfd Ay mm{al‘atee ik

astrocnemius; TH,
cellularinfiltration; &, edema; %,

Soleus
%
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Briefing States;
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Mestre Tesctipon L

<@ hoat muscie]

b.Comptere initiet reaimvenss.

. Compleze Histopatheiopy and amafysis of isguzs

£ Compsets gms express

3. Camplete mezabatorc anaiyss.

I Somplete peoteansc soatish

® BN FRehKivi~1, Albumin, Total Protein, 8 ,~Microglobulin,
Cystatin C, Clusterin, Trefoil factor-3, Renal Papillary Antigen—1 |
(RPA~1)  *FRF: HREXOITRH S TR, §%F :FDA EMAAY |
R

©® & Troponindg, Heart—type fatty acid binding protein (H-
FABP), brain natriuretic peptide (BNP) , NT~proBNP , NT-
ProAtrial natriuretic peptide (ANP) , Nitrogen oxide, miRNAs

©® fFPIENE : FABPS, fsTnl(sTnl), Parvalbumin-a, miR-133a i

o iR HE M SBDP (a-lI-Spectrin Break Down Product), Cleaved— |
Tau, S-100B protein, Myelin Basic Protein (MBP), Neuron— q
Specific Enolase (NSE) ]

(KM, WRR—. MHRIEB, HEER, BEAS, FILER, BEEA: |
Ho2s S U2 B A S M SRR BE R LY IR ||

- BB (EER AR,

- RENTHD.

- BHEIMAEBRBNT, BRATHD.

- AEHLNEZ T, BRALDST, BFENHTHD.

* 13, FEMEORELB RSN SHLLTRELE
IV, BEFTHRRVERRLBEIBAERLL. AT
BOBohTEY. T20BRRALBETE-TW S,

BRI MR L R (SR DL HISERETOR
&GlEHTYEM .

BB ERE. SEORRAFETEIEICREBEEOREN Y
Uiz, BRIRBER TIELS100 8 FHOMDI—H—HREShTEY,
SRELIBERTITEMNH S, —H. FERTOBEREED
L BITEENEOSEREICALLA TS O EN o=,

‘miRNAZ OFR Y —h—IZ, U F—2art a8 HRENHHLO
D, SHELARBLTIKEZERBNS,

R TOERIZ DA S (surrogate endpointtPclinical endpointé
OBEELIEL HEHRLSAHD) .
BEABWMEARNMEREROTH. SRR, RURER
DFH . EENBEMNHINETENLERETRHTES),
HRESEV(RBERE, SHERLEELOREENBLY).,

FEREORBISFIATES,

MO LEEHET DR ELHD

225F
DEEI—H—ICHELT, HRVEOBENBRShA
REGFEFEL

Er/B TP T EEA &AL

Troponind, H-FABP, BNPA &

H234EFE
IsoproterenolE5 €T JLIZN X doxorubicinEE FET JL AN
Hif-v—h—&#HELTIL, Nitrogen Oxide D&
cTnTécTnIDBLY: S E O RE ClEcTnIAIR NS hrot=,
—(cTnTOMFEFDBYLRER ?

BT —h—: T—2OEFH <.

miRNAIZDWTIE, RIS @E) SRENZVEO0,
NN ESROBRAMNZEESND,
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Yokoi T and Nal ns of modulation of gene
expression by rmcroRNAs Tox:col Sci (2011); 123 (1): 1-14. ) :
Kukreja RC, et al.: MlcroRNAs New Players |n@nd miR-1 Plasma |Rat ~800 3 >24
’Protectuon Mol Pharmacol (2011); 80: 558-564. Seram | Rat 260 5 T2
Plasma [Mice 6 18 72~120
Plasma |Pig 1.6 2 —_—
IMiR-1 | MiR~17 {mi~R499 Plasma |Rat ~40-60 3 >24
IMiR-21 [ MiR-24 n -
{ MiR-92a | MiR~126 ] | mi~R499-5p |Plasma | Mice 70 24 70
1 MiR-133 | MiR~138 : B Plasma |Pig 1.6 >2 —
iR-1 MiR-~1 E
L MIR"165 MR 190a_ Imi-R133a  |Plasma |Rat 1000 3 >24
. Plasma | Mice 13 6 >72 i
{mi~-R133b Plasma |Mice 13 6 28-72
{ mi-R208a Plasma |Rat ~800-900 |3 12
{mi~R208b Plasma i 1.75 2

PHARM STAGE (2012} ; 12(3): 3-7.

radham WS, et al.: High—Sensitivity Cardiac Troponin—I1Is Elevated in
atients with Rheumatoid Arthritis, Independent of Cardi lar Risk
actors and Inflammation. PLoS ONE (2012); 7(6): €38930.

{ Santaris Pharma

Regulus miR-122 L] HOV Pre—clinical LB T FBEIC
| Therapeutics miR-21 % DB, A4 Pre—clinical - .“ S T RABLE

miR-34 3 iz ld Pro-ciinioal | [oreatinine 0.800 0.800
#0m 3] REAEER | Prooinical | O (me/dl) - :
Py T P e P—— . | (0.700-0.800) | (0.700-0.900)

{TNFag/mb| 541 3.8

- " ‘R34 (miR < & ~clini
| Therapeutios | mR-34 (MR-R®) | HE | WLBA, TOMER | Pro-clnica (272-11.00) | (2.35-467)

Treponir (i)

(miR-Rx02) EY T Non-smallcell lung | Pre-clinical | 1-6 (pe/mL) 13.81 425
cancer, FOMEHAA (4.41-42.36) {1.15-18.27)
| MiRagen wiR-208/450 o BEOFLS Pkl | CRP (mg/L) 400 0.55
| Therapeutics |  miR-15/185 EL DHEE)ETYT PI : (1.19-11.00) | (0.21-153)
miR-206 P ALS Pre—clinical i 89.7 18.0
miR-29 BE RS Pre~clinical ] (28.7-232.3) |  (3.2-39.0)

1.150 0.770
(0.730-1.922) | (0.492-1.277)

Groove Biopharma - M HA, BMEE, BRE | Pro—clini ’

SBOP {a~I-Spectrin Break Down Product), Cleaved~Tau |
S100 8 Protsin , Myslin Basic Protein (MBPF). Neuron—
Specific Enclase (NSEXEHI - BRI,

fatty acid binding protein 3 (Fabp3). miRNA133 ¢ , fast~
twitch skeletal muscle troponin I fnTnZHIH - BB L.

H22EEE
SEREL-HRSEY—AI—BBEFE
DEEEERTEAMITBVTLER

H22EEfE
%@%ﬁaw_%ﬁm&#ﬁ#ﬁ/\41-7—71—1§sa‘l;t hEh
d~ \

—~100BENSE(ZDULNTIL, SEEDIEME. B, BRERICOLTE

KRN SAEThTINS,

LM EOSHFMICH T E/ 314 T—h—EL T, BLohT
\BEDIEALY,

234

100 8 ProteinM#FR%E b ITHHTLSM, BEEITHLHEY

BHALL (FEERK. EEREROMBMRIERITHILY),

D, EHELTIESI00 8 Proteinl<ETAXEMNE Mol

XEREENERELDLENCEIS, BEETHRASHORREN
?—7:~&Té:&li§ﬁu\c

?ﬁ‘%& B&ADELY, miRNAI33 ¢ &, DHORIMAEVIL
Do
D &S BELBAMTRISDULNTIL, 20111% 18R (PubMed),

—2012(1 BRI 1%, fMTrAEvbLTIEL,
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‘1 Damage to neurons CK-BB, NSE, pNfH, tau, ubiquitin C terminal
& hydroxylase—L1, brain lipid-binding protein

GFAP, $100B, myelin basic protein

Damage to glia and
] reactive gliosis

Inflammatory mediators 1L-1, IL-6, IL-8, TNF-a, MMP-9, VCAM-1, etc

D-dimer, thrombin, antithrombin IIl, von Willebrand
factor, ete

Thrombosis markers

Growth factors PDGF, TGF- 8, VEGF, etc

Apoptosis markers Caspase—3

Seco, M., et al.: Serum biomarkers of neurologic injury in cardiac
perations. Ann Thorac Surg (2012); 94: 1026-1033.

- Condition.

| Bodily fluid

Peri nml hypnxla and post—hemon‘hmo ventricular dllatat\nn, Aeute
mmury. Brain tumors, Multipla sclamss,Nauromya[ms optica,
eimer disease, ; yotro luc ‘disease, /
Schizophrenia :

Intrauterine grawth retard (um

Vigorous phystcal m:tivrty, Stre

and umbilical blood) |

Asphyxiated fullterm lnfents Preterm newborns with intraven
haemorrage, Neonatal hypoxic-isch phu!opa

death; Stmssful acttvnty

V‘gomus physlcal acﬁvﬂ:y

Intraﬂ’avinr 6 death, CNS malformati

g Mllk maturauon

Michetti F. et al.: The S100B protsin in biological fluids: more than a lifelong biomarker of
brain distress. J Neurochem (2012); 120: 644-658.

Experimental
groups

Serum S100B protein levels (i g/1)

Baseline period End of the infusion End of the observation

Control (saline)

AEE: 0.625mg/kg/min

BE: 0.94mg/kg/min

;f CEt: 1.25mg/kg/min

51407 #$
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gea—-Gueereto JJ, et al.: Accuracy of the S100 8 protein as a marker of
rain damage in traumatic brain injury. Brain Injury (2012); 26(1): 76—82.

1008 : AENHBEROBERGRESETLLBLERETF

Metting Z, et al.: GFAP and S100B in the acute phase of mild traumatic brain
njury. Neurology (2012)‘ 78: 1428-1433.

REHBERORBFRCRHL TR He—h—E5BL T,

ikkonen K, et al.: S100B proteins in febrile seizures. Seizure (2012); 21: 144-

RPN SO —h—, RRADROBE R RASHUL
1(208:5‘%‘3%%54:1:3;%{,%2‘»\

rain injury in the presence of acute alcohol intoxication. J Head Trauma
ehabil (2012); 27(2): 123-134.

887 Ao L EREOBAY: 72~

Survivors (N=54) Non-survivors (N=9)

g Median(min-max) Median(min—max)

1 Age (months) 104.0 (2.0-220.0) 105.0 (8.0-171.0) 0.448
| Pediatric Trauma Score | 7.5 (3.0-12.0) 5.0 (-2.0-7.0) 0.002
| Length of hospitalization | 6.0 (1.0~-24.0) 5.0 (2.0-14.0) 0.492
{ (days)

S100B (ug/mi) 0.36 (0.04-14.83) 1.60 (0.11-31.24) 0.077
{NSE (ng/1) 33.51(12.51-97.90) 61.84 (25.55-271.30) 4.020
GFAP (ng/ml) 0.12 (0.00-47.65) 7.47 (0.00-46.32) 0.002
Hsp 70 (ng/ml) 0.08 (0.00-15.74) 0.00 (0.00-4.38) 0.658
NF-H {pg/mi) 12.00 (12.00-1442.00) |46.63 (12.00-1482.00) | 0.317

Secetagogin (pg/ml) 71.54 (11.00-915.09) | 120.42 (11.00~2934.33)

MAPs (Microtubule—associated proteins)are a major component of
cytoskeleton family proteins associated with microtubules, promoting
microtubule assembly and stability.

Type l:MAP 1(1A, 1B)
Type lI: A7 2, MAP 4, tau
Others

MAP-2 (BHRBEISHRR) : HEO S - W - T T—7— R h- ERNELED

MAP-2 (ng/ml)
0.06 (0.03-0.09)
0.02 (0.02-0.06)
0.07 (0.05-0.08)
0.1 (0.06-0.11)
0.03 (0.02-0.04)

TBI  Survivors 6 months
Vegetative State
Minimally Conscious State
Patients emerging from MCS
Controls



euron—spacific snolase and S1008B as outcome pradictors in
severe diffuse axonal injury. J Trauma Acute Care Surg (2012); 72(6): 1654-1657.

Diffuse axonal injury: U A B R R H

S100B: 20D F 1V 74— L (5100418, S10088) A% Y. SI0BBIXBI=BEVTEELE
/77—

Stein, DM, et al.: Use of serum biomarkers to predict cerebral hypoxia after severe
traumatic brain injury.J Neurotrauma (2012), 28, 1140~1149.

- BB S ORS M &Y —h—{E AHBEIES1008 > NSE > GFAPD) ,
varez, MM; etal: Acute evaluation of pediatric patients with minor taumatic brain
ury.Current opinion in pediatrics (2012); 24(3): 307-313.

| BEAMBERIRE (RLT) CTETRIET SBBA(. SI0BTHIRT SCEATRE
BREND S, CTETBRAEL  TH—F v~ Y

. Glushakovg, oy, u‘t efebl;cspina! fluid pv:otein biomarker paﬁel for assesémant of
neurotoxicity induced by kainic acid in rats. Toxicol Sci (2012); 130(1), 158~167.

SuIhA VB Img/kg, s.c. (BE) ~$ERHRM (~24hr)
L SBUP120, 145, 150, GFAP, UCH-LI (ublquitin C-terminat hydrolass—-1) ) L BH R

- Wu, JC et al.: Location and level of Etk expression in neurons are associated
with severity of traumatic brain injury. PLos One (2012); 7(6): €39226.
Sk SMEETIL (FEK. REHH)
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IL-8, IL-10, MCP-1, Pentoraxin 3, ANCA, Procalcitonin,
TREM-1, Endotoxin, Copeptin, CRP, Cortisol, MR-proANP
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dehydrogenase, Phosphatidylethanolamine-binding protein,
GST, miRNA-92a,134,188-5p,320,449a
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