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WFFERC R OBEEE (330) : Nrf2 (NF-E2-related factor 2) is a basic region-leucine zipper-type
transcription factor, which belongs to the Cap’ n’ collar family. Nrf2 is activated by various
stresses including electrophiles, reactive oxygen species (ROS), reactive nitrogen species
(RNS), and heavy metals, and coordinately induces anti-oxidant enzymes. Keapl
(Kelch-like ECH-associated protein 1) is an adaptor protein for Cullin3-base ubiquitin E3
ligase and acts as a sensor for stresses, which strictly regulates the Nrf2 activity.

We found that both Nrf2 and Keapl are expressed in isolated islets from mice, and
expression of Nrf2-target genes is upregulated by electrophiles, ROS and RNS. In
addition, the B -cell-damaged diabetes model mice crossed with Nrf2 hetero knockout
showed elevated blood glucose levels and smaller islet size. Thus, these results support
our contention that the Keapl-Nrf2 system plays important roles in the maintenance of
pancreatic f3 -cells. The results further suggest that the Keapl-Nrf2 system may be
involved in the pathogenesis of diabetes mellitus in stress conditions.

A IR E R
(GRAHAL - )
[ERETES LIEESES & @t
2010 ££1E 1, 260, 000 378, 000 1, 638, 000
2011 £Z 1, 160, 000 348, 000 1, 508, 000
R
R
R
Lol 2,420, 000 126, 000 3, 146, 000




A ey P e
B O - E - BLF—iK
F—TU— R : Keapl-Nrf2 > A7 A, BRI

1. WFERAES R OS5

Nrf2 X CNC 7 7 2 U —IZ BT DB K 7T
HDHD, BEFHEYE., SRR,
FfE, EE&EER O LRI X IEMEL
I, 2L O mERCTIR LR 2 HE L
A N UABGEICEE 2R E R LTV 5,
Keapl (2 XF L UV H—BDOT XS X —
BUNRITBETHDLINA ML A —HihE
LR D, Keapl-Nrf2 25 4L LT,
EROBREINEICEE & ZR- 1L Tn
Bo —. WEBMIRITHER LB T O R BN
BNz ERMmonTERY, LA L ABLE
BEAE OO MBI HE PRI O IR HE D BRI B C
H 5,

2. WO ER

(1) JEEB#IICI T D Keapl-Nrf2 v A7
A DA E Z RS 5,

(2) BERIFISIEICBIT D Keapl-Nrf2 o 2
T ADEE E RS 5,

3. WHED 5k

(1) BARBIONR 8iaF/ v/ T v
K~ T ADPEREN SIET TN R %

HEE L CHUR LB R TR BLOMNT 21T 5 12,
HEEES o TN ABN DA VA v

T DIENT A AT - T2,

(2)Nrf2 Bt/ v 777 b~ RALER
M B E A R L AET LY T A EAL

Bl L CTIER L7~ o 2% VT, AR ToRE
PRI ORI R XL OWiA > AV Bk %

U772 BEREREATIC L D . BET NN R
DIFBL IR AT o T2,

4. WFITER

(1) BlETMEWE., IEMEEEERE, IEEER
X, BT P ABIZBIT S Nrf2 1#
MBI FREDORBLZ BN S 7=, £7-. Nrf2
B/ v 7T U~ ANLEEEL R
Z N ZABITBW T, Nef2 A& T
DRBUXT 2D 7=,

Nrf2 81/ v 27 7 U b~ A5 HEf
LEEBES U A NN ABIZEBIT AT Kok
BN A LAY A U, BT L bl LT
KT 2RO,

INHDORERID, BET TN A BT
BT Keapl-Nrf2 o 25 A2 X 58l
HHEREDHERE L TWA Z E BB MM E o
Yl

. A R LR

(2) BRTORERFEIBIEICE T D
Keapl-Nrf2 o 25 A DOEENZMRAT 5720
2L BRI EE T L~ T AT EIT D Nrf2
I/ v 7T U NDOEBORMNEIT-T-,
e B MfafE S £ 7 L~ U A2 H Nrf2 #
Imf~7a /vy 770 N T TNy
AIEDA A YEIEIEREIR ORI N E . T
R oA RRBR IC 3 1 B I E o FF- 258
O, ZORERIZEY, Keapl-Nrf2 > A7
DT BEIR IR D RIEICB W CEHEE R &E 2 L
TWHIZERRABMNER ST,

(3) ULoOWgtiEREE L DD L. K5
IZBWTC, Keapl-Nrf2 o 27 A3 B il
BT DA b L AT D B A - B
et EIZ R LT, 51T Keapl-Nrf2
AT D DORHEITHE R O FEAE N D <
ZERHBENERST,

5. ETrpdgIam L5
(WFFEAFE . WFFEHE R ONEEEITIEE 12
ES )

(MEssamsC) (Bt 12 1)

1. Uruno A, Motohashi H.
The Keapl-Nrf2 system as an in vivo sensor
for electrophiles.
Nitric Oxide. 2011;25(2):153-60.
HHAY

2. Uruno A, Noguchi N, Matsuda K, Nata K,

Yoshikawa T, Chikamatsu Y, Kagechika H,
Harigae H, Ito S, Okamoto H, Sugawara A.
All-trans retinoic acid and a novel synthetic
retinoid tamibarotene (Am80) differentially
regulate CD38 expression in human
leukemia HL-60 cells: possible involvement
of protein kinase C-

J Leukoc Biol. 2011;90(2):235-47.
HHAY

3. Uruno A, Matsuda K, Noguchi N,

Yoshikawa T, Kudo M, Satoh F, Rainey WE,
Hui XG, Akahira JI, Nakamura Y, Sasano H,
Okamoto H, Ito S, Sugawara A. Peroxisome
proliferator-activated receptor- %
suppresses CYP11B2 expression  and
aldosterone production.

J Mol Endocrinol. 2011;46(1):37-49.
HHAY



10.

11.

Inoue D, Suzuki T, Mitsuishi Y, Miki Y,
Suzuki S, Sugawara S, Watanabe M,
Sakurada A, Endo C, Uruno A, Sasano H,
Nakagawa T, Satoh K, Tanaka N, Kubo H,
Motohashi H, Yamamoto M.

Accumulation  of  p62/SQSTM1 s
associated with poor prognosis in patients
with lung adenocarcinoma.

Cancer Sci. 2012;103(4):760-6.

EHAY

Zhou L, Zhang R, Wang L, Shen S,
Okamoto H, Sugawara A, Xia L, Wang X,
Noguchi N, Yoshikawa T, Uruno A, Yao W,
Yuan.

Up-regulation of REG | o accelerates
tumor progression in pancreatic cancer with
diabetes.

Int J Cancer. 2010;127(8):1795-803.
HHAY

FHEER:

BZ N A 6 L ONIT il e 5 G IR 7 12 K %
i S B A OO B

HALE S#HERE123:203—206, 2011
HHAY

FREER. . @mﬁﬂz *Jlliﬁéﬂ\
TRRIEZE Ve, PHk H 3%, AT
IR

FTVVV L FHERIT PPAR y BEUY Ca®'/
TVEY 2 AMARAFNEF T —E (CaMK) %
JrUCRIE BB H295R MR35 7
JVRAT G35

ACTH related peptides 20:36-37, 2010
EHEL

FRER. &RV R HH AIERIE,
FERA -, TREIEZE, (HiE H 57

VT A RZFERIZED POMC 8553 Hikk
i

ACTH related peptides 20:25-26, 2010

B L

FEBER. A0 WM, LA

AR AL RIS~ Nrf2-Keapl & A7 A
(R D AR AU E A ~

Diabetes Frontier 21:412-417, 2010

Eu)h

B, 5?’%@?%\ WMk, TREFEZZ,
EI=EA

PPAR vy &A= 155 1B 95

AILEL LR 58:143-148, 2010

ArFT L
FHEER:
el ol
%E

H ARG HEEZ &5t 46:90-90, 2011
A FrL

BT Keapl-Nrf2 > 27 L0

12.

(%

FHEBR:

PPAR vy IZXDH CYPLIB2 BL O LR AT 1
Sy WA B O R

Hﬁmﬂ%ﬁ%ﬁﬁ%ﬂm 45:101-102, 2010

EH L

R Gtefh)

Uruno A, Matsuda K, Kudo M, Iwasaki Y,
Ito S, Sugawara A.

Effects of Retinoid X Receptor on ACTH
Secretion and POMC Gene Expression in
AtT20 Corticotroph Cells.

The Endocrine Society 93rd Annual
Meeting. June 4, 2011, Boston.

Matsuda K, Uruno A, Kudo M, Satoh F, Ito
S, Sugawara A.

Differential effects among ARBs on
aldosterone synthase (CYP11B2) gene
expression in human adrenal H295R cells.
The Endocrine Society 93rd Annual
Meeting. June 4, 2011, Boston.

Yoshikawa T, Takayanagi S, Noguchi N,
Uruno A, Okamoto H, Sugawara A, Yanai
K.

Role of heparan sulfate in glucose-induced
insulin secretion in MING cells.

American Diabetes Association 70th
Scientific Sessions. June 25, 2010 Orlando.

FRER. W TG &R, LA
i B AR H1T D Keapl-Nrf2 A7 LD
P&

55 77 [8] A AR L AL GRS il
2011427 H 23 A fii&

Ak, PEER . LRREZE, iR,
i e, R

BT UoOF Ty N SRR UK
(ARB) IZ 7 VR AT a4 ks =
(CYP11B2) FBLIZ B72 DR w ) 1T 3

%5 84 [F] H AN WA P27l 2011 4
47228 #HF

TRIEZE RS . HARZEE | BRAE,
AR T, NEFEE AR HRE A EIR F
B R, BE, eiEE— Ok E
EAR MG AE T —F &2 Wiz 2 —
PR TR E Sy T EERE D B
W AT LADBR%

% 84 5] H AN W FR MRS
47238 #hHE

2011 4F



2.

(X&) G2 1)

FHEER, EFEE, A, THEEE A
WFZ&1E ., ik E 3

LT A VRS R IR(RAR)IZE D POMC i
{5 3BUIBIT D5 [N+ NeuroD1 L&
O Tpit D& E

JEA SR T I A B4 (R R AR
SaRAIFSE S 3E) MK T IR pef E AR A
HFSEEE

R 22 FRAE - T ST s 46—
51,2011
FHER, B, SIRZRIE,
LF AR X ZBK(RXR) 75 ACTH 434+
POMC &{n R BUCIET BB T 5
s

JEAE B FL A S0 il B4 (VS PER R
T RAIFSE S 2E) AN T A B b S A
WFSCEE

ok 21 FEE RS - TS E . 48
—54. 2010

(7 M PERE)

Oy Gt 114F)

1.

LR BERIE O T B & T2 XTI A
I LA, TR, AR
MR - BN RFE ALK

Fr B RSEpR A1
FEXE : W
o5 HFE2012—72990
HEEEHH : 201 243 H28H
EWNA DRI - EN

OBAFIRIL (B0 )

Py i
FAE
MEFIIFE -
FHYH -
iR
BASFA A
EINF DR -

(Z D)

R B D
http://www. dmbc. med. tohoku. ac. jp/

6. WFIERE
(1) BFge e

e 5 (URUNO AKIRA)
HALKF: « REFBEEFRFZER - Bh#
Wr7eE25 + 90396474

(@) WHFEr i3

WMREZ S

(3) HEEFFEH

A HZz (YAMAMOTO MASAYUKI)
WAL KRS « REFERLESRIER - B%
o5& 5 50166823



