BPAERIL ASK] /o 0TI NS TAD— DI TER
TN B DN DRI T ENENEED
DHRHICETE,

ARFGERED B HID—DIZ, <7 ADFE X DR
BRI EMFINT VATV T b T —H
AN—2EREEL . EETENET DL GH D
B, AHIGTIE, FZk TN ETHEIRRIS
N T ehro oI LERRE IR I ke LT, &
EEITTFREEREL T TR UREET N
(DSS) FBRIEMRRRETT NV ERIRITRATL,
FIUILLTFOEENIL THD,

SIEMRRBI L TR R - R RBAD 8
FEMEREE ChY | E DI RWHE - TRBRIEORENIA
EEN TS, w77 LA LHMER R
FRBATED BRI REMARR RO
RFEHIZZ NS RS, BREA A DR
ERRENZEA RS, FEE, BROB T, &
ROIRFNREEDHIT TOBON, FDVANIA
Y D—>TH% TNF o DFFHUETHD, L
L7t ZHUEBRZ AL CLE ST Riest
T HRHERIE THY | ARAINRRIC D223 56D
ESEZAN

RIEHERARRBORRRIZ, AN ATV DR
EREETHHT LT IR HS, HIRIE,
/NEEAN 2% RGN T VA ASKL 22 Te R
VAT F NI R — R &S 55 F IRELB
/YT IR T RIS, DSS #Hest
FEMEIRRENS B LT B OEN RSN TS
(J. Clinic. Invest.107:585-, 2001),

PLEDZ DD, ASKL /o7 TN RIS
BRIEMIGRRTET VORI =T R EE
RSB, B DMEESHDEE L
b,

B. ®rEEHE
WA
ASK1 /o7 T M7 A, BRI RERT

RO TRHRE R EE SRR ES
i, BHEEEE oo R EERENY P
ZEFMZIRVNTSPR{UL . EN SRR HE T
PR ARER 2 — BRI B
L. BS7TBL/6 ~F il THEFETRS T, MR
B A RS FEEs TsL| HE

- SRR ER U, $o R0 — NI

-120-

THD R R e SRR i Fa:
MW THIThoiT,

JERET L DSS 3%B T 1. 5%7KEE
ZROKPITIEFIL THERRL . SilHIE THERL T,
R OERIE i — T A>T mRNA 23R
L. Affymetrix £t GeneChip(Mouse Genome 430 2.0)
(ZIDBIFRERE RN ., ZOLE,
Spike {245 mRNA #EtF (LS AT 2% FIVWTE
Bfa1Tor,

P Bt ASK1, JNK,P38 HHiih—5Bd%10
ks,

7= IO T ARN— RHEEII, Apoptag
Fluorescein Direct /n Situ Apoptosis Detection Kit
(Chemicon International) % Fi\ 7z,

(e ~DELE)

AFFFE R B RS A R E
BREBEDOARER N, EHT 280 B
2Tz i, FRESROMEH CERDODIRNT
BEE WD Lo T RFEOEREWIROE i
BRI o TR Ao T,

C. WFoerER
1. =V RADEREHA

EPRANT, BATR BSTBL/6 <7 A% VT,
DSS iR ORAEREI L,

WH., DSS BROPHII M EDSEL(THIDIZE
LB HEE, £FERERTTIEL .,
R DREE LT, HIET D, i
BB BN AY, BN CRIENHD,



T, I EBCEERY IR R TS
TEELTE,
fax ORFIOFER, < VADEROE L,

PO AT e AR RV TR 2T
oy MZEVBRH TR FEFRL. K113%
DSS {2k BR5% (BT R0 E BRI RHEL
b THHH, BeERA= RITedETE
Bohian, 251550 BEE, SEMEIRRED
HAERROTATHEND, IWERBRERN~E
BOFTBNETHY, NHHRD, BH2iE, &
BRIz FIR I DB ChHHM, B 55

£33 BB ISR T& Tz, PLEDZEND,
FEDERIIE R BT CRIAMN, Bl&&LD
BUSE. DSS BEEBRAAD o) TR D
AL TWBZEASHBAL,

n=4,meanzt SE

350

@
38

™
8 8 3

AUEAH E pl/ug. 340}
8

o
-4

day after 3%DSS

n=4meanztSE

score

1] 1 2 3 4 5 g
day after 3%DSS

1. DSS FHaipkDATT

X2:DSS BT VOB

2. DSS JERIZITD ASKL v 7 )

-121-

EPARIBETBL/6 <7 A% FV YT, DSSFETLAR
MNERAEU-ERD ASK] 5T e AR A7)V h
R —RERELT,

K31, 3%DSS #5411, #5#1~4HDORER
FEBL TR BB Y ASKLYLER L INK, DR
{bp38 DEEYTAZ Ty NCREILIZLDT
HB, TNHAN AX—E DOV B IBARRIZ
OO, FORET DRI RE 2T
LOEDERDLN, Ziud, BB TR
BEBDRERY | BESEEE ChHTLERL
TWDBR, ke 2% FVWAIRY, RETRETH
2o

day after 3%DSS i}
P-ASK1 e { ;
aski B [FF,
B N 2 .
P-JNK = =
B
[
JNK
Bz
P38 |

X|3:DSS #5-=r AEIBE T B B L
ASK1, JNK, p38.

DSS IERMFAEL T VBEE, ASKL 23R
. AN RV R — RSB TBZ &
DRSS NTEAY, ZDEE, ASKI 23V ERbSh
TWAEFTORIENEELD, Vo B{rE
ASK] 2R DDIIFER T REETH DA,
SERA TR, V=R Ty CiE, B
DR PSEESNDD T, FERF R %
RTEBN, ABLATIZT NS TE R,
UL BHE ASKL HNZ, BN IR
I BITREA T B, £I T, SRS
B2 1ERL., —HE U Bk ASK1 TIRINL



Tavha—LeL, 2T 5 5ER o7z,
4L, BN L= ba—)L FiFERIRD
BARTHD, ZNHHhbINT, FEAR)
EAt ASK1 DYLENT, FERBHEE BRI Z AL
Tz, —F, FERERETIX, 20 X5k eEs
RN (FTEK).,

R ToAs B

3. ASK1 /7 TN TRIZINTD DSS ik
PLEDRERIZEE N T, BPARIR IO ASK /
VI TTINTTIRZAIUZ3%DSS & 5% . JBRD
FATREA LUz, LOsL723s, TREDIGS
FAFEE (RERD) LR RIS eXE0 720
272(&5), ZAud, IBROEBEIZ I > TEN
FUZWE TRV E X, 5%BETN. 5%
DSS BRRFTL THIZAS, ZEFFRODNRDTZ
(F—5E), |

4, BRI BN ATV T NI EAT
PAEDYZ7WZBEL T, Affymetrix GeneChip
BRIV AIVT N MENTEATH TETH
STEM, FRESEERITTIVAALETD,
BEEROBTTHY, FRESERRER T
FEIDRETU TR T, il C&horz,

D. &£

BEEE TIT, MPTP IZ LA ERE =M
SHRFBITZ, ASKL /o0 T bt A% V-5
WHE R — VIR0 B La R TET,

AEOFRERT., #IFRTRL T, ASKL /y7 7Tk
< RLEFAETIDRNT., DSS (263 DR AR
PEDEDTD IR T, LILZ2Hh, 2
OB THRDFERDBLIVR, TR
VAIZRIL T, AR ST DL AT, AR
RITTHZ G 2700 T R SRR B )

OB L VOEIEE Lo TND, TEHEERFIT
BUWTh, Fx DINITHIL T, B5EISSE(THRN
— 3 R) DREED DS REIS, FEEEDANA
TN D7D, in vitro D
REFDTe, RIS B AT LN
WETHA),

BIE, DSS LISNDRGRFAE Cod
trinitribenzensulfonic acid (TNBS),<2
difluoromethylornithine D FEtaaT21T> TV D&
ZATHD, Fo. ZIWETORFEED DT
(2. BRLAN ZFHFE ChrD MPTP R/ T —
REDE#ES . GeneChip & iV NCHEHTH T D,
FIZ, PR FIREIC 5, A IR |
AR EEER O &, BIHERHEL Q\aEZ
ATHB,

Environmental toxins
Cytokines l

SN

« ER Stress
CKR

TLR TNFR
v 1
IRALFG IRE1p

-

TRAL2 Gene Expression t

N

Mucosal Protection

p38MAPK. INK

apoplosis innate inununity?

A
E. iicam

DSS BT T /WIS VT ASKI BSREE 2L
RSSO0, FEBIR I ZEATL
ASKL FAE~ T AD B 2 22300720 3T,
THUE, 2DV T TV HHERERREDERD TS
\ZBB5-9 57 LB, £ T, SO FRE
ETIEERRE | IBREEDRAT VT 55
HRAENT T B ROMB I EENT-,

F. ERfaiiiER
2L

G. HigEssE
1. FCEER

-122-



1)EE

Tetsuro Urushidani: “Prediction of hepatotoxicity
based on the Toxicogenomics Project Database” in
“Hepatotoxicity: From genomics to in vitro and in
vivo models” ed. by Saura C. Sahu, John Willey &
Sons, 2007, in press

Tetsuro  Urushidani and Taku  Nagao.
Toxicogenomics: The Japanese Initiative. in
“Handbook of Toxicogenomics — Strategies and
Applications. ed. by J. Borlak, Wiley-VCH,,
p623-631, 2005.

2)HES

K. Takashime, Y. Mizukawa, K. Morishita, M.
Okuyama, T. Kasahara, N. Toritsuka, T.
Miyagishima, T. Nagao, and T. Urushidani. Effect
of the difference in vehicles on gene expression in
the rat liver — analysis of the control data in the
Toxicogenomics Project Database. Life Sci. 78:
2787-2796, 2006.

Naoki Kiyosawa, Kouji Shiwaku, Mitsuhiro Hirode,
Ko Omura, Takeki Uehara, Toshinobu Shimizu,
Yumiko Mizukawa, Toshikazu Miyagishima, Atsushi
Ono, Taku Nagao, and Tetsuro Urushidani.
Utilization of a one—dimensional score for surveying
the chemical-induced changes in expression levels
of multiple biomarker gene sets using a large—scale
toxicogenomics database. J. Toxicol. Sci. 31:
433-448, 2006.

Kotaro Tamura, Atsushi Ono, Toshikazu
Miyagishima, Taku Nagao, and Tetsuro Urushidani.
Comparison of gene expression profiles among
papilla, medulla and cortex in rat kidney. J. Toxicol.
Sci. 31: 449-470, 2006.

Kotaro Tamura, Atsushi Ono, Toshikazu
Miyagishima, Taku Nagao, and Tetsuro Urushidani.
Profiling of gene expression in rat liver and rat

primary cultured hepatocytes treated with
peroxisome proliferators. J. Toxicol. Sci. 31:
471-490, 2006.

Katsumi Morishita, Yumiko Mizukawa, Toshihiko
Kasahara, Manabu Okuyama, Kayoko Takashima,
Naoki Toritsuka, Toshikazu Miyagishima, Taku
Nagao, and Tetsuro Urushidani. Gene expression
profile in liver of differing ages of rats after single oral
administration of acetaminophen. J. Toxicol. Sci. 31:
491-508, 2006.

Toshihiko Kasahara, Toshiko Miyazaki, Hiroyuki
Nitta, Atsushi Ono, Toshikazu Miyagishima, Taku
Nagao, and Tetsuro Urushidani. Evaluation of the
methods for duration of preservation of RNA quality
in rat liver used for transcriptome analysis. J.
Toxicol. Sci. 31: 509-520, 2006

2. PRFER

1. VEEERL, EWREF—. BYAEER. BEH: b
ial SRV AOBREBE ETEAERE Y
AR 20064548

2. KA, TREER LIRS, FKER, &
HIFEEE, BEIREFI—. /NEFE, BRARUE. BR
. ER N 7 VU R E RS LA e &
HLeoy NSRBI B FHEAT $33
Bl HAR S and— 2L, AhE, 20
O64E7H . Toxicol. Sci. 31: suppl. P108, 2006

3. LIREER. TEIRERL TEKEE KA, B
HITEHE, S1EEEE. /NEFEL, BIER . Bt
BB, REHR: <V RIS M2y /3y
AT AE MDY RIFHM 5533E B AR
TanP o NER, 4R, 20064578
J. Toxicol. Sci. 31: suppl. P109, 2006

4. BEHTREE, RIRIESE. KAITh, TRIBER, 1
IREREL, /NEFER, BRI —. BVAREER, R
0. 7y NZ R 53 R E L Mk

-123-




BEOBE(ILFE]) EI3EEAM T and—
PSS 2R, 2006478 J. Toxicol.
Sci. 31: suppl. P110, 2006

5. R/KBZ, KHATh, 1EEBERT, LIRER, B
HIFEEE, /NEFE, BEREER, EIREF—. RE
VT OBEEEO Ty MIRIFlS IO
EMIIRRRR 23 ) DB P RER A . (GEF)
B33 B AR a2 eSS, A
B, 2006578 J. Toxicol. Sci. 31: suppl. P111,
2006

6. TEIEEA, IEAalEs, BEHEE, EIRESR.
TRIZ, TEKEBR, EREF . /NETER, Bt
R, REHR B THHEFN ~L DRI 7T
FBRL S JITRT BRI
(3tF) F33[E A AR aud— R
&, £, 20064E7H ]. Toxicol. Sd. 31:
suppl. P119, 2006

7. Takeki Uehara, Naoki Kiyosawa, Mitsuhiro
Hirode, Koki Imazawa, Atsushi Ono, Toshikazu
Miyagishima, Tetsuro Urushidani, and Taku Nagao.
A toxicogenomics approach for risk assessment of
glutathione depletion and oxidative stress—induced
nongenotoxic hepatocarcinogenesis in the rat liver.
43rd Congress of The European Societies of
Toxicology, 6th Congress of Toxicology in

Developing Countries, Croatia. 20064E9 .8

8 . Mitsuhiro Hirode, Takeki Uehara, Naoki
Kiyosawa, Atsushi Ono, Toshikazu Miyagishima,
Tetsuro Urushidani, and Taku Nagao. Comparison
with aspirin and hepatotoxic compounds inducing
coagulopathy— gene expression profiling in rat liver
-43rd Congress of The European Societies of
6th Congress of Toxicology in
Developing Countries, Croatia. 20064£9H

Toxicalogy,

9. HEFE=, EHTeeE, LR, /NP B

-124-

SREF—, BT, REFR ML /37
TaYx I MEAHDBRT BT 29
BB A FAEYFe FeER, 2006494

10. BSREER: A A —h—BETFUAMIE
DI TR s )3T R T E N —
REF-RET 270 B AR
£LRDOTA BUR, 200648128 FRRERES
7% Suppl.S114, 2006

11. AKJIBBSET-. /NEFE, BEIREF—, REFR
B, RRR, B SR 5Ty MTE
MHZETB LPS/TNF 37 A DfT—h =2
IO AT a2 I NDT—F % FAVT— H80
B B ASEE S SFS, A WE, 2007438 .
Pharmacol. Sci. 103: suppl. I 221P, 2007.

H. SneARERTEHED R BERIIR (FEb &
Te)
1. ¥

2L

2. SEREEESR
2L

3. FDih
2L



___________ l \\f‘j A‘

-

MEK1 (MKK1) MKK4 (SEK1)
MEK2 (MKK2)

ERK1, ERK2

NFETOFEBEBEHBY

Apoptosis signal-regulating kinase-1 (ASK-1)D /Y97 ™)
FRORZAWT, BRIERANLRABEEZEMER S &
DELEFRIRZEEZGeneChiplZ LY HEFERIICEET T
BEICEOT. HBHEL T FILINRAI A =AY HT
ExHmELT=,

fxi. BFliEE. MEFTMPTPO{ER%#&ETLI=E2A, KO-
WTDEKYIESRFEMNLGEIENAKREN o1

—HIEERRICE LN TRBRGEHTZ(TL . FiFETEED
TFT—RAR—RIZHFE5ETEHEELC. HAE R - EaE
B EE T FILINRY A EHE L=

-125-



EE{b AL R B EE i F—HE

MPTP-Liver 1<on.

MPTP-Liver . MPTP-Liver 2.

aF276017 184005182 1008184
Glrx1 H 592 at Gsta2 1421— 40_a 3_at Gstm6 '%’2072_\4 at_
giy a;nf!om 1 ’alpha 2|(ve2) =7 & ’l/_I_l 6 l

Era ITTT)

~ueasBE
_sEEINEE

KO
MPTP-Liver s

MPTP-Liver s MPTP-Liver iox; P
Toumi] . Tani?
B2 013711

Txnrdi 1424486 a_at Txnrd2 1448097 at

Keap1 14507486
= / -
7 hlorad-ﬂm re[lucmsa o
S P
7
e

Expmssn
. SEUUSKARANBAZABABAE

Bt AL R B E SR F—I

MPTP-Brain 5 MPTP-Brain -

MPTP-Brain 12
AF2769° 7

MMCICeST MMCHD0
Glrx1 14 2 Gstad 1416368_at Gsim5 1416842 at
» - ) / Bl . /,-‘ B "
st
o
o] o
B |
=
= =
i -
;*; §ol
i ke
:
» w
M |
: 0|
Bl 0
ol vl

MPTP-Brain 0.« MPTP-Braim«s;.»

Ao AMCIS7E

Txnrd1 1421529

= I’.

-126-



TNFLET 42—

FALEFS

i3 [t @

FALRF Nishitoh H. et al. Mol. Cell 1998
Liu H. Nishitoh H. et al. Mol. Cell. Biol. 2000

Mo /MEaEEL RS E#E

e

REZAXOS R s i#:sul\bﬁ

e, = o FE @ ==
|RE1

N eROY
HEOHBFH

-127-



Intestinal Immune Response to Enteric Antigens

Effector T-cell

sensitivity to
in IRE1[3-deficient mice
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The epithelial cells of the gastrointestinal tract are exposed to toxins and infectious agents that can
adversely affect protein folding in the endoplasmic reticulum (ER) and cause ER stress. The IREI
genes are implicated in sensing and responding to ER stress signals. We found that epithelial cells of
the gastrointestinal tract express IRE1p, a specific isoform of IREL. BiP protein, a marker of ER stress,
was elevated in the colonic mucosa of IRE17 mice, and, when exposed to dextran sodium sulfare
(DSS) to induce inflammatory bowel disease, mutant mice developed colitis 3-5 days earlier than did
wild-type or IREIf*- mice. The inflammarion marker ICAM-1 was also expressed eatlier in the
colonic mucosa of DSS-treated JREI 3~ mice, indicating that the mutation had its impact early in
the inflammatory process, before the onset of mucosal ulceration. These findings are consistent with
a model whereby perturbations in ER function, which are normally mitigated by the activity of IRE1f,
participate in the development of colitis.

J. Clin. Invest, 107:585-593 (2001),
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Chemicals trophic for the thymus

 Some organotin compounds: immature immunoblasts
in the outer cortex

* Glucocorticosteroid: small lymphocytes in the
cortex

e Tetrachlorodibenzo-p-dioxin: epithelial cells in the
cortex

* Cyclosporin: dendritic cells and

epithelium in the medulla
Mechanisms:

* Receptor binding (dioxin)

o Ca?"-dependent activation of endogenous endonuclease
resulting in apoptosis (dioxin, steroid)

» Interference with cell proliferation (some organotin
compounds)

£EBIOra—/L

Corticosteroid
(2.5 or 10 mg/mouse)

/\/ Sample collection Percell
—> (Thymus and spleen, ——> ercel O1lte
6 and 24 hr after Tx) anatysis

C57BL/6 \ S ‘
8 w, male Listeria infection __, Survival

(7x10¢ CFU/mouse, i.p., analysis
1 and 3 days after Tx)
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'Changes of organ

Spleen wt/BW Thymus wt/BW
(mg/e) — 2.5mg/
3 ] T mouse
4\ s 10 mg/
[ mouse
2 L
1 -

0 8 16 24 0 8 16 24

Hrs after treatment

Apoptotic cell ratio of the thymus and spleen
after treatment with steroid (10 mg)

TUNEL positive cell ratio (FACS analysis)

Organ

Control 6 hrs 24 hrs
Thymus 2.88 10.2 81.8
Spleen 1.09 5.88 4.15
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