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ADP Adenosine diphosphate

AMPK AMP-activated protein kinase

ASK1 Apoptosis-signaling-kinase 1

ATF6 Activating transcription factor- 6

ATP Adenosine triphosphate

BSA Bovine serum albumin

[Ca™]; Cytosolic calcium concentration

CA Catechin

cAMP Cyclic AMP

CG Catechin gallate

cGMP Cyclic GMP

CHOP C/EBP-homologous protein

CREB cAMP response element binding protein
EC Epicatechin

ECG Epicatechin gallate

EGC Epigallocatechin

EGCG Epigallocatechin gallate

Epac Exchange proteins directly activated by cAMP
FACS Fluorescence activated cell sorting

FBS Fetal bovine serum

GADD34 Growth arrest and DNA damage-inducible protein
GC Gallocatechin

GCG Gallocatechin gallate

GLP-1 Glucagon like peptide-1

GSIS Glucose-stimulated insulin secretion
HK solution HEPES-buffered Krebs solution
HOMA The Homeostasis Model Assessment
IRE-1 Inositol-requiring protein-1

JNK c-Jun N-terminal protein kinase

Karp T v F/V

ATP-sensitive potassium channel

MAPK

Mitogen-activated protein kinase

NOB Nobiletin

PDE Phosphodiesterase

PERK Protein kinase RNA like ER kinase
PI Propidium iodide

PKA Protein kinase A

PKG Protein kinase G

TG Thapsigargin

TRAF2 TNF-receptor-associated factor 2




4 am

B AR CIE. MR BICAFAET D VL a— A R T AR—% — &5 LN~
DT —=ZADE Y AL 5 & fe TR, 7 o BRIBLE T ONGH A %
T bz RY 7 TO ATP ARV S 40 ATP/ADP Ed L5425 2 & T Karp F
Y FARENT 5, ZAUSHEOCHITRIEA B L B Ca® T v RO
PEALZ A L2 fN A~ Ca® DFAIC LY [Ca¥' i M LR L. A v AU U WMNE
S5 (Fig. 1) 2 BUBERIF X, BHIIEDN D OA AU Vb OIK TR MR
DA LAY PRI L DA A Y CAERAR I LD B E o E kR
RERET 2 2 SIS KV RIET 5, 1B R BRIk aE & £ 5 2 BUREIRIE Tk, B
MR 28 FRfe AL m B ISR S5 2 & T B A b U A7 & ol i E MR - 12 &
D, B HIISREREE NS S Z ShD, ZOMEE, B MRk OB CZITHES A
VAU USWEEDIR T A& Z S 2 BB RB A EIT TS EEX bR TV S
N, F D0, 2PERIEOWEIT AR OLE D 7-0ICIE, A AU UWREDOHERF & B
MR D MERF N R A > b LD, pIIEID O —KIZ, /MMafkx b LRI
KXOFHERIND BMRAT R N—= AR5, pMIANSWMENDA LAY &l
L& LT, # "B/ TER S, BURNAREEIZ 7 +— VT 1 T
SNTND, LinL, BESZ ARV ENERT D &/NMaROEFEENBE S L, /N
fRA R L ARERESND, MR EFEEZHERF T 2720 /Mafk R - v 2%t
95 A RS E L inositol-requiring protein-1 (IRE-1). protein kinase RNA (PKR) like ER
kinase (PERK)., activating transcription factor 6 (ATF6) & U9 3 DDt Y —43F %4>
LTkHEZZZEAmbLATHWD 56789 RE-1 24 58K Tld. TNF
receptor-associated factor 2 (TRAF2), apoptosis signal-regulating kinase 1 (ASK1), c-Jun
N-terminal protein kinase (JNK)& \\o 722 7051 OEMALZ M LTT R F—v
AnFHEEn D 230089 PERK A L2 K CTIE, elF2a 2 L% v /7 B D
FHARIMMHIC, elF2a (2 X A H55 K - activating transcription factor 4 (ATF4) D 33, I -

I LC. TR b— 3 RABHEELE K 7~ C/EBP-homologous protein (CHOP) D3 BN |
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FL, 7RV ARFESND Y3078 ATF 6 2 L7 RRIK TlE, S PkIC
BT D H X TERI LD IR L ST ATF6 DENICEBATL TP AR F— 3 X
BHA G F- CHOP OFHN EFH L, 7R b—yAnFmsns +>0789 (Fig. 2), 2
BIPERIFIGRIE L L CH < b IN TE ANV AR= vy LT 3T ATP stk
K'F ¥ 2 (Karp T ¥ F0) O L, A2 AU Ul ERET 523, REIEGC
K0 BRIa AR S, ANVKR= Ly LT EHOBENTT D IREh a5 &2
TR ERBENZ N, DT, IEDOPERFIRREIERNE & L CTid, 4 2 U i
WEERNCIN Z . B A A (53 L B MUIEc oD B 72800 2 ) L. BERR S O 31T 2 1B
SIHPREICER N EE > TV D,

f I OZRIC X0 RIS S BERPT RS EIIHIN L TR 0 | R O BEIRIE A
ML 3 EAZBZ, 2030 I SEAZBZ D E TRISH 0D 1
IZBWTH, 2012 FOREET THERFEN RS DD AL 1 950 A, WD A
REMEZ T ETE 2R TR TR E ] 121,100 T A& Z2->TEk 0 W, 5% 0HKNE
DN PR OB @A BRI A RS EIL S I 2 2 &R TFHlSh 5,

JEAGHEA L, PRk 22 RIS CHARD M@ G 2R L, ZO/E,
Rl RO MEII2E 1AL, BHEEeE 2 e B b bic i CTho 7o, BIFE, Fim
CAEEEF G D EENED D T2 OICHEER M OIEM, SE WV EEEEENRD SN TWVD,
BERIR L, MAEEEICL 2 0MERBOY 27 2@, MRS, fIECw
JEZR EDGIHEZ IR T 2708, BEEOEHEEZEZ LK TFTIELIRBTHDLZ &b,
fREFERFEBLO T DI BATE O UGEEIZ X0 PRI OFIEE T892 8) & 355
LLTn5D, BREFOUHEDO L SL LT, MRS DREE AT D KRk oy
YUY A FNEIZLDRAERICERD AND Z EBZZX LD,

AWFFETIL, BUBEIRIFEDREZ AT 5 & ELTWD KWk & LT, i
W ORPEMTHLMBPICHEND TR A E AR EMBRZICEEND
JELVFUICER L, BT X UHICHOWTIE, TENREERNRIC L v 2 BUBERIE O
SRR D D EOWE P0G 0 FEREARS L U CEBEA D T X R



EI A B ERTWD, £2, DT X UHENA VA Y Uy AR LTz
EWVIOFERING | T X D BRI AER LHOREIR D R A T L v D wiE
SENTWD YW = T X ENEERFEEEAELCT R -V AEHET D
EOWE DR N LT Y P UBREERE T v MCBWTH T VORI
DA RY WIS D EOWE b H 0 RIS L CADERE R
TZEEMESNTNWD, 20X, BT F OB B MAIZRT 2/EHIC O
TIERER — LIZAMIIR LN THRY, BT ASHOW T, miBEAE i
3T3-L1 HEfIZ 351 2D st CRENI MR D 3 b-CRENI 0 fil % 7 & L F Mg L HiiE
AN AR & DM T oblob ~ U ARENRM BFHFBEIRIFT T L~ U AL
WC, B LT UL A Y ARPUIEYCGEE A 2 or L oy 1 D7 & 2 ARk R
WREEN R A RT 2 EDNHEINTWDA, B RIS K3 2 EEEN R ERICET S
WAL, BEIRIR B OB R IR TR O N 2 %1500, 2D KRRl skpkisy %
B ATRICE D AN RAETEOL B LS X250, 260 BRI 2 B
AERIZOWTH LML T LERH D,

AWFFETIX, BEB MDA 2 R Y WA I T o 07 F 8/ B
FrOERERHAT L2 E2#HME LT, BT/ ELTF UOEHRIZOWT,
CTETIEN TR CBOERIZOWTHRE LTe, LEOBENS, B LT B L
O 7 % HN BAIICKE L, F 2B D2 EREFIC LD FURF R % R~
T LW FT RN G LNz, 272 L, BUbERIDI R A2 R TIII 0 7 % B &
O/ EVTF U ZNENUCEEREGEANFLE L, O AR T2 Z &I2 X0
EBTFOLNIRN HDOIWVIIAFERERERIT D0 RMENS DL Z L bRrahi,
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Karp Channel

voltage-dependent
Ca?* channel

depolarization

v o
metabolism = ATP/ADP 1 v /'

Fig. 1. Mechanism of insulin secretion in a pancreatic f-cells.

Glucose uptake into B-cells is mediated by glucose transporter (GLUT). Glucose is
metabolized to produce ATP. Increased ATP levels result in closure of ATP-sensitive K*
(Karp) channels, resulting in membrane depolarization that activates voltage-dependent

Ca”' channels to subsequently trigger insulin secretion.



endoplasmic reticulum

accumulation of unfolded proteins
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golgi l, TRAF2
elf2a-+ ¥
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* !
ATF4
c ATFé6f —>
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Fig. 2. Mechanism of unfolded protein response in endoplasmic reticulum.

The endoplasmic reticulum (ER) responds to the accumulation of unfolded proteins (ER
stress). The response to ER stress is mediated by three different sensors, IRE-1, PERK, and
ATF6. IRE-1 activates the TRAF2/ASK1/JNK pathway and induces apoptosis. PERK
phosphorylates elF2a, which increases ATF4 expression. ATF4 mediates expression of
CHOP and induces apoptosis. ER stress induces translocation of ATF6 from the ER to the
Golgi and cleavage of ATF6. The cytosolic transcriptional activator domain ATF6f migrates to

the nucleus to activate transcription of CHOP.



F—F BpHEOA R DB RUVHBERFEICRT S
J ELFUOEREN

F1H FR

ADTFRBEGLT TR A RO L PUERINDIRZ RS Z L AIE ST
HAEGIITN L O ENTND 20, 32X EOEHK TH D quercetin 2V
RA VT ITRD FETHD genistein LA AU S WMEES AT H 2 L
P ENTWD, . BT I8 2 U WImER 24 LT 5 2,
TOX T, BMIICEEBE T, A R W ERET DT TR A R4
BAAEL TV D, MRS TH D 7 LT d, BinAER 2V, BLgRErEm >
OMRRREE 07 &L Ml OERRIEVEE AT D T L THEEH 2D TS,
E LT E s b aiBEAE A 3T3-L1 MRS 31T B ft CHEWI AR o 23 b0
W55 i A e L BRS04~ 2 & DR, oblob ~ U AR HBAT 1 H
200mg/kg O/ B LT Ak 5 WMIMEGTHZ LIk, AR Y SRR T
& % The Homeostasis Model Assessment (HOMA) O 50 MUBE R T EA < X 0 Bk
WIS RERT 2 & ORBESNTOD, LLARRS, 4 VAU a5 DI
B AL k9 2 LR 7 R & BRI RGIE L 72 it 12 7e

2 BRI TIE, P AR D DA 2 R Y IS RERE TN 2, B IR o b
DD HVDH, B A OBA O K& LT, /MMafRA ML A X0FEHRIND B
M7 R R — S ABHHATWD, ZAETIE, MITETHD, 7l T kR~
7F R(glucagon-like peptide-1: GLP-1)Z2 K DOIEMALY T 5 exendin-4 A3HEfEIN
CAMP LSH-ZS L, /AR b L A Z§RF$ 2 2 & ¢, BT AR b — 2 A A H
THIREAGTHZ ENEHIN TCWD, /-, 79R /4 FO—FTH5H
tangeretin (X, CHOP DR BN 24 L. B M/ Nk b v 2 EgEEM 2442 2
EOURR SR TS D, 2o LIS, RO N L D/ A - L R g
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A LTz B AIRE OB MEER N RIS TWAHZ LG, B LT U LA
BEIRIT N R S B AIIZ 3T D/ A b L A~ Bed g 53 5 alREME 23 % 2
bivd,

T ZCARE T, 7 v b HCREE B MMk INS-1D #ifla 4 JHvT, 1.1 mM 7 /b=
—AFEIA LAY CUINIC 2D ) B LT DR KON T AR L
WX OB EESND /MR A b L AFERT R b ACHT D E LT O &

FDANRLDOMHE DI LT, L FOMHEZITo 72,
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1-2-1. EHEY

JELF A onTIE, B oFEBEICLVEENT- 0%, Frlf RN KPEE

BB 10 B LT & EER s T 28
Z oM. B T A DL Sk A,

RPMI-1640 ] (Wako Pure Chemical Industries, Ltd, Osaka, Japan)
Penicillin G potassium (Meiji Seika, Tokyo, Japan)
Streptomycinsulfate (Meiji_Seika, Tokyo, Japan)
2-Mercaptoethanol (Sigma-Aldrich, St.Louis, MO, U.S.A)
Sodium pyruvate ... (Wako Pure Chemical Industries, I.td, Osaka, Japan)
oy DSIn (Sigma-Aldrich, St.Louis, MO, U.5.A)
Accutase (Innovative Cell Technologies, Inc, San Diego, CA, USA)
B A (Roche, Basel, Switzerland)
D(+)-Glucose (Wako Pure Chemical Industries, Ltd, Osaka, Japan)
Propidium lodide ... (Dojindo Laboratories, Kumamoto, Japan)
Amnexin-V-FLUOS . (Roche, Basel, Switzerland)
Thapsigargin . (Sigma-Aldrich, St.Louis, MO, U.S.A)
KIST20 (Wako Pure Chemical Industries, Ltd, Osaka, Japan)
ESI-09 (Sigma-Aldrich, St.Louis, MO, U.S.A)
Forskolin . .. (Wako Pure Chemical Industries, 1.td, Osaka, Japan)
IBMX (Wako Pure Chemical Industries, Ltd, Osaka, Japan)
SO0L (Medical&Biological Laboratories, Nagoya, Japan)

Z DM ORI 9~ THI IO Rl B dn 2 L7z,



1-2-2. v FHERE p Mlask INS-1D fifaDiEE

T v FHKIE B MIEL TdH D INS-1D ML, C. Wollheim (University of
Geneva, Geneva, Switzerland) LK 0 ZFHE L CTHWZ L O % iz, INS-1D #ifia
1L, Asfari & O 5% 242 INS-1D complete medium (10 mM HEPES., 10% FBS,
100 U/mL penicillin G potassium, 100 pg/ml streptomycin sulfate, 1 mM sodium pyruvate,
50 uM 2-mercaptoethanol % #shll L 7= RPMI 1640 with L-Glutamine and Phenol Red,
Wako RPMI 1640 medium) % T, 37 C, 95% air-5% CO, D&k E T CR&E L
Too B A AT 2-3 HAEIZAT > 70, 5-7 HEEIZ 0.025% trypsin/0.0045% EDTA-2Na %
e 2 BV TR 2470, 2x107 cells/dish o #H0E5 S T 90 mm cell culture dish (2 #5Ff
L7,

1-2-3. INS-ID AN S5 DA VR Ui ERIE

INS-1D #ifii % 24 well plate (= 2.5x10° cells/well - OREFE L, 48 FEIEF# LT, #
D%, 2.8 mM glucose %1 0.1% BSA/HEPES-buffered Krebs (HK) solution (129 mM
NaCl, 4.75 mM KCI, 2.54 mM CaCl,, 1.2 mM MgSQOy, 1.18 mM KH,PO,4, 5 mM NaHCO;,
10 mM HEPES, pH /X NaOH {25 » T 74 IH%) (2 TU = V&2 LT b A
WHRT IRE T VA FaX—2 g 2 To7-, 512, 2.8 mM glucose, 11.1 mM
glucose. F 71X T X HA G4 Liz 11.1 mM glucose (Z4ACHE L C 1 BEf7 A b A
VX a—va rE{Tol, TOH%Y VNGO e TmL 2V T rE LTER
L, 4 °C, 1690xg T 10 Jrfila0 L7 #%, 104 900 pl $RIRL., -20 CTLRAF
Lic, Woonhmofd A ) vaid, A A7 v A4% > b (Insulin “‘Eiken’
Radioimmunoassay Kit, Tokyo, Japan; RAT INSULIN RIA KIT 250 TUBES, Millipore,

Massachusetts, USA) Z W TT7 A4 A4 L/ 7 vtEA (RIA) ICXLOHGE LT,



1-2-4. Flow Cytometry Z AL f= Annexin-V-FITC/PI £/IZLk B 7R b— X#la
D

INS-1D #ifia 2 12 well plate 12 2.4x10° cells/well ¢OFERE L. 96 BEffE 38 L 7= .
BRI O A LT 18 ;& L, £k, 7 nry7—8 - ai—4 v
TIREER TTH D Accutase 2 W THlA A4 P L, PBS Ty L7c#4, =i, 163xg

5 4y fElmils L7z, #iV > C binding buffer (10 mM HEPES, 150 mM NaCl, 1.8 mM
CaCly » 2H,0. pH 1 NaOH (2 L - C 7.4 17 781%) CHIMZ V% L. iR, 163xg T

ity L7z, % @% ., binding buffer 2 Al 2 CHilfle 2 ##+F L. Propidium lodide
N Annexin-V-FLUOS # Mz THIEW T IS oA v FaX—v gL, A/ Ay
o TTAHMEY v E LT, fiIE FACS Canto 11 Flow Cytometer (BD, New Jersey,
USA) % W11 72, Propidium lodide, Annexin-V-FLUOS CHijvta %4 L= 7
L T, AOGHIIE 29T - 724 . Propidium lodide } T8 Annexin-V-FLUOS T 2 i
e Ll P AERE L, ot E KT oMo ® G a2 L7z, Annexin
V-FLUOS B2 PI [2PED Ml A 7 A b — o Zlfa & L TR L7,

1-2-5. #BAR®O cAMP EEOBIE

INS-1D Hifi % 6 well plate (& 1.2x10° cells/well TG RE L. 48 HElEs % L7-, 2.8
mM glucose %A 0.1% BSA/HEPES-buffered Krebs (HK) solution (129 mM NaCl, 4.75
mM KCI, 2.54 mM CaCl,, 1.2 mM MgSQOy4, 1.18 mM KH>PO4, 5 mM NaHCO3, 10 mM
HEPES, pH I£ NaOH (2L »> T 74 ZFHE) [Ty = V& %FLTHhE 1R v
A FXa—varEirofth, FREAMORRICAZI LT 15 57T A bA 2%
2= g VE{To T, WIKEREE. & well & PBS 3mL T 2 [MEH L, 0.IN HCI
263 ul $OMZ 20 FERTA > FaX—var L, TOkELAT L—X

— Tl NEED 1SmL ~vA 7 F a—T~HIL L7, 4 ‘C, 1000xg T 10 574
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L%, BEEH LV ISmL~vAf 7 aTFa—T~BL, -80 CTHRFLEZ, ¥
YTIHD cAMP &L, cAMP 7 v A ¥ v |k (Cyclic AMP EIA kit, Cayman, USA)
ZZ T 405 nm BT AWNEE L — kU — 4% —(ARVO, Perkin-Elmer, MA,

USANZ LD #lE Lz,

1-2-6. 9xRE>vTJAavrFa¥y

INS-1D il 2 43 Hl L 7= homogenization buffer (20 mM Tris-HCI (pH 7.4), 2 mM
EDTA, 50 png/mL leupeptin, 250 mM sucrose) 1 CHF WM LTz, Z X7 OY¥
TVE 625 mM Tris-HCl (pH 6.8), 2% SDS, 10% glycerol, 5% 2-mercaptoethanol,
0.0005% bromophenol blue % {57 ¢ buffer ' Ciplig X t7-, ZD%., V7% 10%
FAL12%DRY T 7 V7 I RV ToffE L Polyvinylidene difluoride (PVDF) fi5
~HEE LU 72, PVDF JEIE 5% A X L 07 F£ 7213 3%BSA % & ¢ buffer (10 mM Tris,
137 mM NaCl, 0.1% Tween 20 (TBS-T)) H1CE 1 Bl A v F o 5 295 =
EC, Ty X AR E T, EO%, —BE, 4CTREUK L BUS ST,
TBS-T Tk, PVDF iz & HIC “RPUAR & IR T 1R X == h L, fi
JEBUREOS 2R LTe N> R&EiIRO %~ ~ (ECL plus Western blotting reagent pack;
GE Healthcare & % % Immunostar LD; WAKO Pure Chemical Industries) % H T rJ

Bk L 7=,

i L7 HURIE L T o v

ERASTIREN

Mouse anti-f-actin monoclonal antibody, Sigma (AC-15); 1:10,000

Rabbit anti-CHOP (D46F 1) monoclonal antibody, Cell Signaling (5554); 1:1,000
Rabbit cleaved caspase-3 (Aspl75) antibody, Cell Signaling (9661); 1:1,000

Rabbit anti-INK1+JNK2+JNK3 (phosphoY 185+Y185+Y223) monoclonal antibody,

11



Abcam (ab76572); 1: 20,000

Rabbit anti-JINK 1+JNK2+JNK3 monoclonal antibody, Abcam (ab179461); 1:2,500

CIRBUR
Goat anti-rabbit IgG, Sigma; 1:2,500

Goat anti-mouse 1gG, Sigma; 1:2,500

1-2-7. $EsHne

AR OB OFRIE, I + BRHEZUE (n= 6% TrRLUE, ZHEEEMEO

A7 B AR 21X Tukey-Kramer 3 72 1 Dunnett O @ 2 170 fGRR 5% A0 (p<0.05)

AATEAED Y EHE LT,

12



FI3H RERER

1-3-1. JIa—RAFZRAVDAR) o RIGICHTE/ELFUODER

J B VT UL oblob = U AR B REIEIRINE T L~ 7 X DNEIHERK S
WTC, o AU UARBIMEO 8GRI L B bR FIER S EE S Tn s B 5
1 DU S e BT I= K A DRAN B S el o BT Sl AN AT iy G |- 1 DR o o 0%
ELVFUOEMEZBRT D720, 7> hHCRIE B Mlukk TéH 2 INS-1D Ml
TN A= AR L OFERINDA AT WIS D/ EVTF DR %
it L7 (Fig. 4) o INS-1D #ifa i, =% ML~ L2432 111 mM 7 b a—
ANDBEEETA VA Y B WRERIND, T a—RNEWEAT H 2 EDRS
NTCWD BlakTH O pRIONIZEIZIHLH S Cunsd, & 2 C INS-1D fifjad %
A, 110 mM Zva—2 KO/ ErF 01, 1, 10, 100 uM % 1 FERIBREE 95
TETARy Ty OHERES DA AR oA HIE Lo, £ ORI 1.1 mM
T2 — AFERA AT AW 10 pM TN 100 pM /B LT U B WD TR K
AN BB L7z (Fig. 4) . $Fl2, 100 uM / B LT U ALE FIoB W TiEE L
VIWOTHERRD BT, Ak, 28mM L a— A TCIE 10 UM /S EL T UL LD

A A oW THEERNEER O S 7e 7y - 72 (data not shown),

Fig. 3. Chemical structure of nobiletin.
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Fig. 4. Effects of nobiletin on glucose-stimulated insulin secretion (GSIS) in INS-1D
cells.

INS-1D cells were incubated for 1 hr in HEPES-buffered Krebs solution (HK solution)
containing 2.8 or 11.1 mM glucose in the absence or presence of various concentrations of
nobiletin. Each represents the mean + SEM for 4 independent experiments. (*p<0.05,

#%p<0.01)

132. BTOHUXVUERTFREF—2RIIHWT B/ ELFUOOER

IHETIE, U EE A T S0 pM BLED / E LT A3, PCI2 Ml T
L3125 yM UL LD EVF U TR b= A& L L odE N I d
2S5 10uM BLED B LT Uik B s AR HL-60 I b ALY
AAIREEE MDA-MB-468 fllfid CiX 7 R b— 3 A& EtET 5 & O T 2 i1 H 5
23D BHITD S ELF DT R b= AT AERIC oW T OHIEILETS
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R, EIT, S E LT O BHRT R b= AT AR EZ S c T B0
WL MERA R LRI BT R b= RCKT 5 BT U OERIZ OV TG L
Too ARWPIETIE, RAEA B L REFFEST DR E LT T F o2 fvni,
BT AR R EIRA/ MR Ca®-ATPase FILTEHR T, /Iafk Ca™ & b 7 &4k 18
SHELZ LWL TR =R &5 & 29, INS-ID Miffdicids T & 7oL
FUDMEIZ LD TR P AR &R SNDL T ERALATNDS D, 22T,
INS-1D Mo 1T 5 % T ANX L GERT R b= RKT L BV F O
WCOWT, Zua—HPA b A UKD BFI LT, ZORE, 300 nM ¥ 7L
XA ML I L VB E ST R F—2 A%, 10uM / E LT AL#EIC LD
A ECHIH S A7z (Figs. SA,B), 7 0.1, 1,100 uM J B LT U E# 7o ¥
PR T AR b AT LA EREHIEOR S o 72 (Figs. 5 A, B),
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Fig. 5. Effect of nobiletin on thapsigargin-induced apoptosis in INS-1D cells.

INS-1D cells were exposed to 300 nM thapsigargin (Tg) with or without indicated
concentrations of nobiletin (NOB) for 18 hr. Apoptotic cells were measured by FACS
analysis after Annexin-V/PI staining. The area of Annexin-V and PI negative indicated
viable cells (Blue dots), the areca of Annexin-V positive and PI negative indicated early
apoptotic cells (Yellow dots) and the areca of Annexin-V and Pl positive indicated
lateapoptotic and necrotic cells (Red dots) (A). The percentage of early apoptotic cells was
calculated (B). FEach represents the mean + SEM for 3—6 independent experiments.

(*p<0.05 versus cells treated with thapsigargin.)
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1-3-3. JELFUICKIHBERN cAMP BEEZ{E

10 M/ ELF S L DA AT o3RRI L OVINaIK A b L AFEFR T
R = R KT AN D A A = X KON TRHE LT, PCI2D #ilfaic 80T
J E VT UNIR AR YT AT T —F (phosphodiesterase: PDE) % P15 L il i ;N
CAMP JRIEZEIMEED Z L SHII, BMLTE cAMP A7 ns A %) —F A
(protein kinase A: PKA) Z IEHPE{l LR D fif R 223 2 & Thid e fF i 2 =
TERRES TS O, 2 TINS-ID Ml BV TH, 10uM / ELF R
N CAMP PRS2V 5 2 D BIZ OW TR LT, RYT 4 T ar pu—L &
LT, 7TF=Ngy 7 7 —BIEMHILAITH D 7 v A & IEERIREY PDE PR
MCd D 3-isobutyl-1-methylxanthine (IBMX) O [RIBFALE I LD cAMP BT OB K
AR LT, 7 AR b 10uM /B LT o E AR ALE L 726 RPN cAMP
BREETX 7 A VA 2 U o HARALERE & Blg LT EICHEIIN L7z (Fig. 6), BL LR
736 INS-1D fiffic BT 10uM / ELF ik, BF 5L PDE 2[ET 5 2 L
X0 AN cAMP JRIEZBINE S HER A5 2 LR S,
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Fig. 6. Effects of nobiletin and IBMX, a nonspecific PDE inhibitor, on
forskolin-induced elevation of intracellular cAMP level in INS-1D cells.

INS-1D cells were incubated for 15 minutes with HK solution containing 11.1 mM glucose
in the absence or presence of forskolin (10 uM) without or with nobiletin (10 uM) or
IBMX (500 pM). The amount of intracellular cAMP was measured by enzyme

immunoassay. Each represents the mean + SEM for 4 independent experiments. (¥*p<0.01)

1-3-4. JELFUICEKBITOHNLXUSERTREF—2RAMBIRE A D =X L
DR

AN cAMP JRENHINT 5 &, ZOTFHRO 7174 »FF—E A (PKA) X
exchange proteins directly activated by cAMP (Epac) DNEMAL S5 Z &N PRIEH
%5010 uM /B LF U BN cAMP BIEZ NS 22 &b, FO TR

PKA X Epac @ 10 uyM / E LV F 2L 57 R b— v 2 HER ~DO B H-1220n» T
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R BB 3K 2 W2 SRR PRI 21T o 7o, © ORGSR, PKA FERINBLEHRCH 5
KT-5720 (10 pM)IZ LD, JE LT AL D EZ T UINT U FERT R b— 2O
diENEIAT BICBLE S vz (Fig. 7). — 7T, Epac ¥R ERKTH 5 ESI-09 (10
M) fFE T 10uM J B LT s LD 7R b— v ZMFIERNICH B2 28 o 5
nighotz, LEOFRNL, /BT Ak D7 R b— v 2 MHER 2L PKA
DG L TCWAZ ENRBENT, 3705, 10 uM / B LT X PDE BLEEH
(L DM cAMP JRIEDHT K, ALK PKA OIEMEbE L, # 7o ¥
YERET R b A MY L BRI E T,

N.S.
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Fig. 7. Effects of KT5720, a specific PKA inhibitor, and ESI-09, a specific Epac
inhibitor, on the inhibitory effect of nobiletin on thapsigargin-induced apoptosis in
INS-1D cells.

INS-1D cells were treated with thapsigargin (300 nM) for 18 hr with or without nobiletin
(10 uM), KT5720 (10 uM), and/or ESI-09 (10 uM), as indicated. Each represents the mean

+ SEM for 3 independent experiments. (*p<0.05, **p<0.01, N.S.: not significant)
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1-3-5. JELFUO7RF—RABEEE VNI ERB~DEH

GLP-1 1%, #aN cAMP Z¥in L. PKA {&EMAbZ I L= 7 & b — 3 2Ry 1-
ORBFAENC L0 7R b= 2 2WET 5 2 EBMLN TN D 3530 22 /)
kA b L RSBSOS T D PERK, ATF6 ORI CRELAFEE X5 CHOP
DK NI ERBLEB X7 R b — 2 AT - TH 5 caspase 3 DIEMAL O &
72 % cleaved caspase 3 AR T 52 & T, MUK A P L RAICK D FEEINL TR B
— U AE Y Ry ORBUCKT D LT OERICOW TG LT, ¥ U
X (300 nM) % 14 FEfEALE T % L | cleaved caspase 3 Jx O CHOP O48LIT & 4
WZEEIL7=, 10 uM /B VTR X T X o L HBFICAE T D L | cleaved
caspase 3 (XA B LTz, T7chbb, /LT UEZ 7T A2 KD caspase
3OEMALZI# T2 Z LIRS NIz, . X T UANAF AL DB L
72 CHOP {Z oW i, 10 yM / E LT A2 K0 BT E AL BN W, D
W ETe U ARBIARIINT S 2~k L. (Fig. 8), LA EOFE S, 10 M / B L
FUNCLDH T IR FFERT AR b— 2 AOMER 1L, PERK, ATF6 LISk o
RSB G- LT D 2 E R STz,
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Fig. 8. Effect of nobiletin on thapsigargin-induced increases in protein expression of
CHOP and cleaved caspase-3.

INS-1D cells were treated with 300 nM thapsigargin (TG) for 14 hr without or with 10 uM
nobiletin (NOB). The protein expression of CHOP and cleaved caspase-3 was analyzed by
Western blot, and normalized for the expression level of B-actin. Each represents the mean

+ SEM for 4 independent experiments. (*p<0.05)

1-3-6. JELFUICEBMNAEX FLAIFIREADSA A YY VOBEE

Fig. 4 T/RLIZEBD, 10 uM / E LT LD Zva— A3 A 2 A Y 05k
BOSIIATICEIM LTz, A R ) AL B MDA 2 ) 2 KICH A Ly B i
REERZATH 2 EBRESNTVDE Y, LER-T, / ELT U AC L) s
fRE ST A A U BCA— v T4, NI TA4 UFEXRTIERL, 7
R E—= 22K L THDAREEREZ X bD, 22T, A VAV UZRIET 4
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A=A R TH D S661 (400nM) ZET H 7 Ll A AU COERH &L L7z
ZMETFC,10uM  ELT AL D TR b= 2 MEER I oW TG Lz,
TIAIVX Y (300 nM) O 14 FERJALE 12 0 8D 547z cleaved caspase 3 DX /XY
BB RO, S661 (400 nM) Z[FIFFICALE TS Z Lok Sbic#inL -z
(Fig. 9), S661 (= X 0 Bl L 7= cleaved caspase 3 D X > /37 BBl &1L, 10uM / &
LF s L0 AEICHH Sz (Fig. 9 2F 0, S661 (L0 A2 oEH%
BLE L7240 FicBnTh, 10uM J E LT A LD TR b— 3 2 il {EH 23589
SN2 ENL, 1I0uM /S ELVTF AT R b= A MEERIE, S BT I
L0 BMEE S L Te A A Y N K DR RGEE TIERI T E RV T & AVUR
ST, . 2T UHNF ALY BNL 72 CHOP O3B L, S661 (400 nM)
L O BT ESM FIB W TH AR D Sile o 72 (Fig. 9),
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Fig. 9. Effects of nobiletin and S661, an insulin receptor antagonist, on
thapsigargin-induced increases in protein expression of CHOP and cleaved caspase-3.
INS-1D cells were treated with thapsigargin (300 nM) for 14 hr without or with nobiletin
(10 uM) and/or S661 (400 nM). The expression of CHOP and cleaved caspase-3 protein
was analyzed by Western blot, and normalized for the expression level of p-actin. Each

represents the mean + SEM for 4 independent experiments. (¥*p<0.01, ¥1p<0.01)
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1-3-7. JELFUICEBMNEAER FLAFEIRIED A D =X L

1-3-6 HUZHBWT, J ELTF AL DA A EANIRWT R b — 2 2 e
AT =X BOFIEDRBR I T, DA D= X LDKEE{T> 72, c-Jun
N-terminal kinase (JNK) 1%, /MafER b L A ISERIED 95 IRE-1 2909 2 %812
BT, TRAF2, ASK1 DGt bz LU b Siv, 7R b= A &8T5,
J B LT L RERIC AN cAMP O8E K % L C BRI AR #EMER 2 79 GLP-1 1L,
TR =2 RZ NI 55FTH % JunB OFSBHIINC L 0 M0 sEAR M 4073
ZENHE SR TVS Y INK 1 JunB OB AT TWAE T ENS Y e
L b INK IEVEIC A 52 D alRetEn 5 2 Hivd, £ 2T, INK IEVEIZ 9
5 LT OERIC O THREE21To 72, INK (U Uiz Lo istEfbEh b 2
Erb L INK & U gl INK (p-INK) HiikZ vy, p-INK/ANK 58 BLoo AR 284k %
INK OiEELDOFIE L LTHWE, ZO55%., ¥ 72 70F 2 (300 nM) 14 FERTAL
B0 INK OIEHALEE R L, Zo8KIZ10uM / ELF 2 L0 il S
(Fig. 10), LA EDOFEE25, 10uM / ELF X INK O U ka4 2% = & T
IRE-1 Z 40 L7z/MafE A b U AR ZLFE L, 2 7 A BT R b= A%
M4 5 2 ERE ST,
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Fig. 10. Effect of nobiletin on thapsigargin-induced JNK phosphorylation in INS-1D

cells.

INS-1D cells were treated with thapsigargin (TG; 300 nM) without or with nobiletin
(NOB; 10 uM). The protein expression of phospho-JNK was analyzed by Western blot.

JNK phosphorylation was normalized for total JNK. Each represents the mean + SEM for 4

independent experiments. (*p<0.05, **p<0.01)
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Fai FE

ARETIL, / ELF OB MIIZIT 24 2 ) oA F o3 5
I AER OG> Tz, TORE, £3, 10pM U Lo/ LT 280 1101
mM ZL = ZERA A MBS BRI A EICRE SN D 2 &
RUTo, ZORBEKIFHIRA AU MRS, / ELVTF A2 L% PDE L
N LA cAMP EOBNAZ T L TWA Z EAURE S -, B MR 5
cAMP bS5t U 7o 53 WMIEHEME - O R & LT cAMP 12 K D (ER A i sh 27 v =
— AREIKAFT DD ET o b, Thbb, 4 AU o ubIERIIRE O 7 v
T— ZfE(E FTIE, cAMP LIS L DA v 2 ) Uit Sn s, 420 %
WHRIBEIRED 7 v 2 — A(F{E F TR HA AU 3%k cAMP > 7)) > 7%
BRI 2 3D, 20 L 97 cAMP IC L DA A ) U WERIEITNC 1A > 2 Y s
BB O MM~ DL T OEHE, 1 > AV 4RO readily releasable pool Ok
LM D1 7 ERBG9 5 Y, L L, BRI A R Y LA AR 0O BR 11
B A 51 & SRR v T NREO ERRSEE 0 D K7 v a2
IRFETIX cAMP B OB T O BN AR S22 L3, cAMP D 7 /L 13— R
RIEEKAMEOFRMOFT & LTHEZLND, /S ELVT AL DA AT ot
BUSH . 2.8 mM Vb — AEE FTIIBE ST, b a— ARERFMEZ R L
Too ZHUL, S ELTF UL DA A o WMREEBOS 3 MY cAMP H D RIS

HHbDTHDHEWD LT H5HDTH D,

BB WD TN L 72 ffIN cAMP 1, PKA =° Epac OiEMALZ ML, A > A
UV EARET 22 EN Mo TnE ), 22T, JELT VLD R v
Oy WMIEHE RO HIIN cAMP @ FR-% 41 L7= PKA X° Epac O#EMEAL A 5- L T
HATREMED B 2 HivTe, ABTIL, Epac BLEFHRKR PKA MLERAZ NV 72 MEt 217 -
TWeWED, WTILORKE AT LTS TH D00, G425 2 1 C& T
W, LML, ZHETORENS, PKA, Epac & HITA AU A3 BERIC B -
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TWhHEEZLND, 72720, cAMP (249 % PKA & Epac OFMPEZE 20 40
PKA @ cAMP (2% D BAEE D oM A — 4 —ToH 5 DIZxt L, Epac I& uM 4 —
H— & PKA IZHA cAMP 12T 28 MR, 20 Z &5, MildN cAMP
wO R LERECLYD RRED ) BT AL DA AT o MEE RS T
(C PKA 255 L. / ELF U ORENIINT 5 Z & THIMN cAMP 28 K& < 15
L7=35100E, PKA IR Epac b A > A U U WMEdEpOSIc B 54 572 8, /B
LVF U DOREICIS U TA A Y o WMEERR R S EA 2 rlREMHE N B 2 s
PCI2D Ml W T, / B VF AL 1 MEIC KB Ed PDE 7 7 2 U —oHf T
TV T B TIIE D 2 ) ARKLEIED PDEL ZMLET 5 2 LR STV D 2,
PDEI1 [ZHIHNIZ IV T cAMP 3 L O cGMP O3 fi#1ZBH 5 LT\ b, F£7-, PDEI
B MRS RBLL TV A ERRE SN TWARY D JE LT UAEIZLY
cAMP BEDOBIMZ 1 T/ <, HIEN cGMP & LB L T D 2 ENR PRI S, Ml
FN ¢cGMP #EDHINL, #i 727 A % —+¥ G (PKG) OiEMALEZT L, 1>
AU AT D E OWA PG E LT AL DA R ) MR
(CHBAEN cGMP DB L WD g Ex onsd, /ELFicd b
cGMP DI KR Z I L7z BaiE ~ DB OV T H AR EE T HMNENDH HTEA
Do
A TIX, / BT OMIAELFICR T DB ORFHI BT, BMIiT R h—
AFHERIL L LT 300 nM 3 VX ALE S AR A R L R i A
720 BEPRIAIEIMFRIC VT, /MR A B LRI 5 BRIl T AR b — 3 2038 B i
BEWL SE, A VR Y VY RWEEEFRET LS INE LTRLNTND VY 2D
T AR CIEL 18 BERI D 300 nM & 73 L X U AE I L0 s S5 p a7 &R
h=v Rt T 5/ B LT ORBIZOWTRE Lo, ZORE, 2 B LT 0310
UM COIL T IV FERT R b= A MEH Lz, 0.1 £/ 1uM / B LT
NEZ T VTN XGERT IR b= AR LB A TR S 1o o LAIRFIC, 7
— AGEFEA AN WSS b B e B2 7o T T E G 1 M LI O
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ETEH ELTrOERBNNEZZBND, 7, 100 pM T/ E LT
ZRDT AR b= A R ARG LB & Uik, 2 AR USRS B L
T DORER T O D, T RREEB TO / B LF L7 R b— 3 24
HZ R A Rk — 5, miRE R T T AR b= AR A R T L A DO
JTHAE SR TG 203, e L F el 87 R b=V AFEHA D= AL E LT,
NI A L A OFEE Yo, p53 DOIEEBINNZ A L Ml E B o4k, ki TR
b 2 IS Bel-2 ORBUNHIRC T R b— o A ek 1 Bax OEHEAL Y
DRI TWD, £/, JELVF U BMIICEBWNTT A b — 2D LI <
P38MAPK #RE5° AMPK #R I8 2 1EMEALT 5 = L b STV D Y Z i,
BHIKICEBWT S, MIRED /) B LT TR O 7R b — 3 AEdE X B = X L0
B, /LTS D TR b AR K Lo REMEDR B 2 BTz,
ARENWZBWNT, 10pM / ELTF AZ LD BT & b — 2 A RO A 1 =X
LIZOWNWTHES Lz, ZO/FE, 10uM / E LT 2k 5 a7 AR b — o 2 Hii
{21E cAMP @ BFNC 20D PKA OFEMALDSBE G4 2 2 & AR Sz, PKA 1,
CREB @ U b/ L7z 7 A b — 2 Al s 1 Bel-2 ORBITHE O, /Mak
A bV ASE RS E T D ATE-4 OFRBUS L 5 7 8 b— 2 2 #ER P72 &3
HENTWD, 2T, EHIC, PKA D Mg 7 I iconTmatzittd iz, Zo
R 10 uM BT NS AT R b= A A =X E LTIREL O Fiiid
INK {EHEACA B G595 Z & dvsie sz, T /MafEA FL At Y—n 55
PERK 3 J O ATF6 @ Fifiio> CHOP OIEBLU 1L B4 5 2 72> 7=, CHOP 3/,
KA ML ADRIEE L TZE OB IS IV Biv, B LR 28043 5
HWOREZ LD . CHOP DB LT DL W) DR RN TH D, & ZHN,
exendin-4 °7 A /LAY 7 Y cAMP O R LY B HIIEO/NER A LA &)
95 4P B L Cik CHOP ORBUK T 23580 Havia v v o ik d 5 %,
Yusta &1, ZOBLRIZ-DOW T, CHOP @ Fiid> GADD34 O BLEINIC L0 | PERK

BRI L TR T A T 74— KNy I 0M#H< Z & TP R b— 2ZMEEH %27
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TEHPL 0D, i, TOHRESELTVWEIERELH S Y, ThicksE,
CHOP-GADD34 24K A7 L7281 cAMP ESRAC L5 7 R b— o 2 i 1L B 5t
. IRE-1 O FHCAFET S INK IC L0 BB &40 2007 R b— v 255+
JunB OFEBII RS0, ATF6 WAFVED ER & v 21 > Tdh % Bip DB KA 7 R b
— L AMEERIC 595 Z L 2R LT s ™, KEOKETIE, /LT Uil

INK U Ufsfb 2 G308 U2 2 & 0vs . cAMP-PKA #RE O 1EME(ICHE < IRE-1
B OMEIS , ELTF kb B T R b—v A MilshEo Bk Th b &5z
SY AR

AR T, BRIIICBIT B A A Y VR A A LT MR 2 d 5
TERABATNG T, KEOERING, B LT U EA R MR R &
ALTWAZERHLNE Tl A AU COMBE#EERS , B LT i
X7 R b= AMEHERICE S L s RN S 2z b, 22T, AR
VAR ILEIE CH D S661 AW TR A T TR 10uM / ELTF kD B
M7 AR b= 2 HHIIRL S661 fAE FICE N THRBO LN Z D A A
VoA X AR OB 51307 W 2 AR STz, 10uM J B LTl

HA LAY O UMEEERIZ IS FRECTH Y, DWEEEZ WV ETV 2wy, LD
FRE T/ EVTF o HWET HZ LT A A CAROMBLRES R Bl T
HAREME S 2 LD, 10-100 pM O FLEEFRPH T L 0 M < IRE A2 5E L CRatd

ZET BT UICLDT R b= AMGI R D e KIRIC T S L H IR L2 5
TR ONNZTLIRERHDHTEAH D,

ARFEORKGL, 7 v b HEKE B MO INS-1D Ml 2 v Cir-7=, £, B
KNT/ BT U BARERRER & FROMEMZHBL L T D OOV T, HEEL
ToBE B M, & DWW invivo [CBITDMFNI L VR T OMNERHHIEA D, &
T, REORERENL, JELT RN VAU U IMERED Feds OB M 7 R b —
AR A R TIRIEN 10uM TH D Z LR Ehic, / B LT Uk KO
DMK < L ORI IRV, Ty s aY—huH Ltk A dE L /B
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LI 2% Ty MIC 20 mg/kg R D5 L84, e iR 1R 1 uM FREE I 7
HEDWE VNG D, T v M50 mg/kg ARENHEG L2 58 b i b 3% 15 4 uM
BRI EORE PV D, ZOXIRAMENS, 10 yM / ELT LD in
vitro THRD LN ZHEIL, invivo CBWTHLEELSGLIEELEZ2 N5,
ARBEIZBNT, / ELTF UNREERIINCA R T o MEtERh R 3 OB Al
TR R AR R AR RS T R B E o7, LA L, IR T, B
TR b= R MR A T R otn, JELF U AT AL R E
THHFMICEIRY 5 2 & T M S WIS O R S5 g BRI
B AR EINC K2 B M O D B e e & RS IR PRI I T & D,
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FESEH ME

AREEOFEFRER IO . LT ORGS0,

INS-1D ffiRicd VT, J ELT DT a—AFRA A Ui x4 5 F
MEBF LR R, 7 E LT 22 10 pM L CREPERAFIIC A BIC 70 a2 — R
A AV pEMRESTHZ EARESNTE, Fle, JELVLT LAV — R
A AN G WMEERSNIE, 28 mM Zva— A0 b LTI LT L a—
ARIERIMECTH -T2, TOERKREE LCiX, /LT ik % PDE BLEE
L 7= M N cAMP RS D B 53R S iz,

BT LI F AMGEIE L DR BV AFERT R b= 2L, S BT
L 10uM DR TT R b= 2R EZ R LT, VLT o O7 R b— 2 ZAMilE
HIZIE PKA OTEMALBEE L CWAd Z EDVRB I, 10 uM / E LT L5
TR b= AMEI R, A AV S XD MR AR A, MR R b
L A® P —IRE-1 @ Fiiio INK IEPEALOPIKIZEA 5 L T\ o Z & SR S 47z,

PLEDORSIEMND, J E LT oA R ) A5 MEE R 3 L O i 7 A b — 3
AHNHEIN 20 FUBEIRIG B R A os I e R STz,
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FE REBpHEOA VAR UoBELUVHBERFICRT S
DTXVEOEE

F1H FR

PRICTEND T F BUL, PURBLIER . B AU ERISCIE R BE 2 B 7 &k %
IRERE RN B 5 Z E B S TR Y 0 JEH 2D TV D KRR TH
%o FEASIZIL, epigallocatechin gallate (EGCG). epigallocatechin (EGC). epicatechin
gallate (ECG). epicatechin (EC) @ 4 FiEHAH D | T AU S ITMMBVLERIZ L 0 SR &
MEAK L. gallocatechin gallate (GCG), gallocatechin (GC), catechin gallate (CG),
catechin (CA)~ & Z5{t4 5 Y, 7 F VHOBERBICGT 2RI B, AR

STWEREIC KT AEM & L CiE, BEIRPI~ 7 A28V T 1 HH7- D 60-90 mg/kg
D EGCG fEHUS L0 A AU VO3NS % & O#E D0~ 7 2 kel p i
¥R Cdb D MING MIIEIZ IV T 20200 pM 0 CA 737 /L 1— AGEFEA A Y 45 L
INEEET D E WO IR s, . Ty MERBICEWT 20 pM @ EGCG $
FOECG Ik 0 A A vmismfil &nsd EoWiGEneH 0 . b7 8o B
MRS DA AT W T DEMB L ED A T = X LW TR &
W72 5 TR, FE7z, 2BUBER B ClX, B MRS DA AU o3 iFE
Mz, p MDA Rl &EE Z S b, B OB ORKIZIE B M7 R b
U ARFET HAL, R TH G X R ORI L DR A B L AR LA
LA, RIEMWY A A i FHA N UVANBMIAT R h— AD5| &4k
LTHBNTHD 2D, DT o7 R b=y 28T 5 1EM I, & ho g il
WCBWTIHEGCG I pM BELTN10pM 1210 | 7 > b HORIE B ik RINmSF
FIZHB W TIEEGCG 20 pM B L TN40 uM I L0 YA B I A ViERT R b— %

PP S5 & oW Y0 T o R BAIRE O INS-1 HlE it EGCG 10 uM
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73 HyOy 80 uM #5567 7K b — L A 24l 2 & Ol 2P0 1 B2 — o = 5 HE O
HEFAARIZE W T 10 uM 27 U BIC L D /R A b L AR S D & O s
PN D, i ANDAX—HEORE B MK TH D HIT-T15 MBI F VT 50 uM
? EGCG NEMWMBHEAELELCT R b= R Z2FHT 5L oRE Dby, 7
FUOBOME B ML T A b— o AT HIER B LOZE O A = X LG
5HINZTR o TR,

T ZTARETIHE, Z7va—2)8E a2 A L, pMOMF RIS TND T v
R R B AARRE INS-1D M2 H VW C, 111 mM Z b a— ZFE5 A A Y o5k
BSZ 525 07X P HOEHBLREDO A =X A, £72 300 nM ¥ 7 HLF
VRUEZ LV FEE S D MR A b U RAFERT AR b= RS EGCG D]
O Z DI LT, LLFOMREE21T -7z,
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F28i RRAZRUVEREY

2-2-1. {EHED

RPMI-1640 (Wako Pure Chemical Industries, Ltd, Osaka, Japan)
BB Gibeo, Carlsbad, CA, USA)
HEPES ... (Sigma-Aldrich, St.Louis, MO, U.S.A)
Penicillin G potassium (Meiji Seika, Tokyo, Japan)
Streptomyein sulfate (Meiji Scika, Tokyo, Japan)
2-Mercaptoethanol (Sigma-Aldrich, St.Louis, MO, U.S.A)
Sodium pyruvate _____________(Wako Pure Chemical Industries, I.td, Osaka, Japan)
Trypsin (Sigma-Aldrich, St.Louis, MO, U.S.A)
Aceutase (Innovative Cell Technologies, Inc, San Diego, CA, USA)
B A e (Roche, Basel, Switzerland)
Fura-PE3/AM (Sigma-Aldrich, St.Louis, MO, U.S.A)
Poly-L-Lysine Solution . (Sigma-Aldrich, St.Louis, MO, U.S.A)
D(H)-Glucose (Wako Pure Chemical Industries, Ltd, Osaka, Japan)
Tolbutamide (Sigma-Aldrich, St.Louis, MO, U.S.A)

Thapsigargin . (Sigma-Aldrich, St.Louis, MO, U.S.A)
(-)-Epigallocatechin Gallate (Wako Pure Chemical Industrics, 1.td, Osaka, Japan)
(-)-Gallocatechin Gallate __________ (Wako Pure Chemical Industries, 1.td, Osaka, Japan)
(-»-Epicatechin (Sigma-Aldrich, St.Louis, MO, U.5.A)



(-)-Epigallocatechin (Wako Pure Chemical Industries, Ltd, Osaka, Japan)
(-)-Gallocatechin ___ (Wako Pure Chemical Industries, Ltd, Osaka, Japan)
(-)-Epicatechin Gallate (Wako Pure Chemical Industries, Ltd, Osaka, Japan)
(-)-Catechin Gallate (Wako Pure Chemical Industries, Ltd, Osaka, Japan)

Z DM OFREIL, 9~ THI IO Rl B dn 2 L7z,

2-2-2. v FHERE p ik INS-1D HilaDEE

0w (1-2-2) (ZiE- T2,

2-2-3. INS-1D fifah S D14 VR ) U5 ERIE

B (1-2-3) [t~ 7=,

2-2-4. INS-1D #ifaI= &1 5 #aR Ca’ B E ([Ca™']) OFlE

0.01% Poly-L-lysine A C2—7 4 > 7 L= H/3—H T A% 35 mm cell dish (234
X, ZZIC INS-1D HifnA 1x10° cells/dish 3 >FFRE L, 48 WL L 7=, INS-1D
Wi~ Ca® AR TH 5 fura-PE3 D 11— 1 > 7' 1% fura-PE3/AM (4 uM).
KOS iEE A CTd 5 0.01% cremophore EL (4 uM)% Il 2. 72 2.8 mM glucose, 0.1%
BSA %47 HK solution 1 mL Z @ 5 ALBE L, 2 O Il A 37 °CC2-2.5 IF
MEREST D2 ko T o7, ZD%, MlZHAE ST =TT AT LE
HIEREST X [HIL T ¥ > /3 — (PDMI2&TC202, Medical Systems corp., New York,

USA) (2835 L, BISZEfgsE (1X71, OLYMPUS, Tokyo, Japan) O A7 — 0 B JEE
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L7z, T o 3—WNiE 37 Cizfgsh, HK solution Z i 1 mL/min TH#EHE L >
EAEAT o To, L R R — 3 R OB E I 1. AQUACOSMOS  System
(HAMAMATSU Photonics, Shizuoka, Japan) # M 7=, 100W O Xt / > T 7%
Ji& LT, fura-PE3 & 11— ¢ > 7 L7z Mif@ic 340 nm K& OF 380 nm D Jh e % 8 7
Wi T 10 5 DO L > X (UPlanSApo, OLYMPUS, Tokyo, Japan) % i L C4Z
IZRA L, 5505 510 nm OEOCEB A REk LT, T oG (F340/F380

ratio) DZAL A [Ca™ [ B DFEIE E L TH W,

2-2-5. Flow Cytometry % FUV/= Annexin-V-FITC/PI (& 57K b— Xl
DR

W (1-2-4) \ZE-~ T2,

2-2-6. $HEtanER

AR OB ORI, I + BEESDE (n= B3 TR Lic, ZREEEIEO

A7 ST I VX Tukey-Kramer & 7212 Dunnett O BE 2170 fEBR 2R 5% K01 (p<0.05)

AAEAD Y EHE LT,
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FI3H RERER

2-3-1. JILAaA—RFRADAYVUGBIIHTEIIATIUOEDEH

WE B ALt 2 07 F VO ZRETT 2720, 70 a—ARER T T F
IREEZfE LTk R T 7 bR B IR T & % INS-1D filfie 2 AT 7 v
T RFMIC LD BRI NDA A Y UMk B ST O A 7 % U (Fig. 11)
DOV TG L7, INS-1D AAIZ 111 mM Z v a2 — X5 A HK Ny 7 57—
1l RFRALE T 2 &0 BIEPICBH EN DA 2 ) A EICHIN L 72, EGCG,
GCG. EGC, GC. ECG iZZZ4 11.1mM 7L 1 — ZFE5A A D) Vo3l 41
W L, —Ji, EC, CA, CG X, A72< &H 100 uM £ TiX, 1.1 mM 7L —
AGHEFREA AN O WASOSIC KT DB ey o T2 (Fig. 12), v A AU 5y
WA T D7 X O RIE, T X U OEEIC L > GEVRRED B LT,

OH
B g AOH 4:,’_5_ . OH HO
HO e [ EL E
\g\ \l[v J “OoH  HO Q\\j/o__\g e i
g -‘\_v’;_ﬁf ) },‘_“ b _-OH
éH . e
OH T on
OH OH
(-)-Epicatechin (—)-Epigaliocatechin  (-)-Epicatechin gallate  (-)-Epigallocatechin
(EC) (EGC) (ECG) gallate (EGCG)
OH
OH o O
f/* [ow o OH HO O i s o8 L,
HO o O\\: Ay HOL o O OH NN Ty ‘—\/r‘“x o
S '/;‘“‘OH \:[:f‘\ " oH @"\T’ i, O oH o‘/’»‘ i’/%‘HOH
OH OH o | -
OH OH
(-)-Catechin (—)-Gallocatechin (-)-Catechin gallate (-)-Gallocatechin
(CA) (GC) (CG) gallate (GCG)

Fig.11. Chemical structures of catechins.
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-O- Glc 2.8 mM

A B -&- Gic 11.1 mM
~ 700 800
£ 600 * £ 700
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Fig. 12. Effects of catechins on glucose-stimulated insulin secretion (GSIS) in INS-1D

cells.

INS-1D cells were incubated for 1 hr in the HEPES-Krebs buffer (HK) solution containing
2.8 (open circles) or 11.1 mM glucose (filled circles) in the absence or presence of various
concentrations of EGCG (A), GCG (B), EC (C), CA (D), EGC (E), GC (F), ECG (G) or
CG (H). Each represents the mean = SEM for 4-22 independent experiments.

(* p<0.05, ** p <0.01 versus absence of each catechin)
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2-3-2. Tolbutamide FFA X)) Uil d 5 EGCGC DEH

A AN UOWBOSIE, IS ATP IESZME KT v xb (Karp v V) O N %

I U T MR W e 37 oD i S i b . BN Ca™t T v OV NE AL S AT
N~ Ca” BIEAT D52 LI L0 ERIEND, DT FUHICED 111 mM 7 v
S AFEREA LAY AU D IHER O A T = X bk L0 R D T
W, ANVKR=ND LT ZFRICHEG LT Kap T RV &P 9 % tolbutamide %
VY, tolbutamide (100 uM) IZ L DRI NDH A R U 3 W33 5 EGCG @
ERIZ DWW TG LT, ZOREE, 7 v a—AGFRA > A D U3 bIS 53 5 1
H & IRlEk (Fig. 12), 100 uM EGCG {Z X 9 tolbutamide #5584 > A U A3 WA St I A
SUCHNE] S Au7e (Fig. 13), 100 uM EGCG (2 L B A > A U 2 43 i E I A3 Karp T
¥R EHND LR TICBWTHBIER SN LD, EGCG 7 Karp T RV
O L D4 B U, B A Ca®' T v 2 v & LIZ N~ Ca®'
DWANZIH L, A > AU o5z fiil LTS wlaetkE s Sz,
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-O- Glc 2.8 mM

-@- tolbutamide

800 100 pM

700
600
500
400
300 ¢
200
100 |
0 LR—

* %

Insulin (ulU/108 cells/hr)

‘1I0 3.0. . 100
EGCG (uM)
Fig. 13. Effect of EGCG on the insulin secretion induced by tolubutamide (100 pM) in
INS-1D cells.
The cells were incubated for 1 hr in the HK solution containing 2.8mM glucose with or
without 100 uM tolubutamide in the absence or presence of 100 uM EGCG. Each
represents the mean £ SEM of 4 independent experiments. (** p<0.01 compared with

the control without EGCG.)

2-3-3. BREEKCAFIRA VAR U xT 5 EGCG OEH

AT X BN DA A Y O WEHER D A J1 = X A2 KT v s 3%
BN ZZERN DG LT ONEW LN Dz, Mg o KA A Rk
AWK EELHZE T, K F v 2V OBBIARA A, MR o B 5y ik g 2 i
SHLERUETICBNTHT X HDOA LAY V3 MA~DRBICOW TG AR 2
Teolz, EOREE. 30 mM KClRIEFER A A U 53U TE 100 uM EGCG 12 &
D ERIZIEI S T, SoEicmd S slic & EE o7 (Fig. 14), UL EDOFER X
D, EGCG I LB A R AWl A B = X LDt K'TF ¥ 2O 0%
I U7 MR o 7 i A3 B - UL [WIIRELZ . KT % KWK AE L Ze W o0 WA 8 &
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BL-LTWD Z DR Sy,

-O- Glc 2.8 mM
f‘E\ 2500 -@- KCI 30 mM
B
® 2000 t
3 ol
2 1500 F
) ]
= 1000 |
£
7 500 f
£

?\\ O—O0—0
0 )) PR R e | " M |

< N

10 30 100
EGCG (uM)
Fig. 14. Effect of EGCG on the insulin secretion induced by 30 mM KCl in INS-1D
cells.
The cells were incubated for 1 hr in the HK solution containing 2.8mM glucose with or
without 30 mM KCl in the absence or presence of 100 uM EGCG. Each represents the

mean £ SEM of 4 independent experiments.

2-34. [Ca¥'i ERRBICHTIHATFUOEODHE

BE B MR W T, Zb o — 2RI X0 MR N EEEE Ca? BREE(Ca™ ) DA v
L—a UNBIEISNS, £ LT, Z0[Ca™ i A v b—3 g » OEMER0MIE o B
A AT I MORIIEE AP L TV D T E R STV S Y £ 2T [Ca;
2595 100 uM EGCG AL i D882 W CRat Lz, BEWIRTT O 770 o1 — 2 s
Z28mMM 5 1l mMIZ ER- &85 & 1FE A EDINS-ID A BV T [Ca®'|; 4
L YRRD BT, ZO T ZER [Calty AV L a 1 100 uM
EGCG IZ L 0 52l &z, —J7, 100 uM EC WUEZ o T B a4 520 7y
-7 (Figs. 15 A, B), D 2WT, A AU W TOMG & FERIZ, tolbutamide

(100uM)  F LT 30 mM KCI 3% [Ca']y EABOSIExd % 100 uM EGCG D {1
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WZOWTHH A2 2727 (Fig. 16), < OfEH%:. tolbutamide (100 pM) 2 L 0 755
Snfz[Ca®' i FA-BOSIC R L, 100 uM EGCG 15 I B A1 L 7= (Fig. 16 A),
—J7. 30 mM KCI I X v &Fss Shrz[Ca™ )y EH-BUSIcR LCiE, 100 uM EGCG 1
BHER 2 &Aoo T2 (Fig. 16 B), LA EO#ENS . 100 uM EGCG 1 K'F v X
AN D 28T, Mz @y i S, BALKIENE Ca®" F v R A L
FAN A~ Ca™ FEAZHI L TV D Z &R Sz,
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w

) G11.1

Ratio (F340/F380)
Ratio (F340/F380)

0.5
0.5
EGCG 100 uM 0 EC 100 uM
0 : : . r , 0 20 40 60 80 100
0 20 40 60 80 100 Time (min)
Time (min)

Fig. 15. Effects of EGCG (100 uM, A) and EC (100 uM, B) on |_Caz+|; oscillations
induced by 11.1 mM glucose (G11.1) in INS-1D cells.
Tracings in A and B are representative of 278 and 316 cells from 3 and 4 experiments,

respectively.

A B

Ratio (F340/F380)

m |
tolbutamide 100u:M 15 - KCI 30 mM

8 11
o
[
S
<
(a2
L
o 0.5 1 —
£ EGCG 100 uM
——— o
EGCG 100 uM
0 T T T T
0-5 T T T T
0 20 40 60 80 0 20 40 60 80
Time (min) Time (min)

Fig. 16. Effect of EGCG on [Caz+]; elevation induced by tolbutamide (100 uM; A) and
30 mM KCI (B) in INS-1D cells.

Tracings in A and B are representative of 38 and 44 cells from 2 experiments, respectively.
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2-3-5. IMNAERFLRAZFZRT7Z7ERF—2RIZHT S EGCGC DR

WIS, WE BHIAEZ SIS 2T A D =X LD OEDTH L/ EZ b LRIk
DFERIIND TR b=V RZRT D EGCG DAERIZOW TG L 7=, INS-1D i
BRIV E T AR T I8 IR B L%, Y r—HP A FA MY —ICH D TR B
— VAR AT o T, KA B U R EGFEES LR E LT, XTI F &
M7z, INS-1D M2 3T, 300 nM & 772 B0 o 18 RERJALIEIZ K 0 55 &
N7 R b= A1L, EGCG 0.1 pM Tl % 52059, EGCG 1 uyM B LT 10 uM
RUIELS 0 AT E AN S AL 72 (Fig. 17 A), —J7 . EGCG D 4 30 uM 5 JL U8 100 pM
W ERESES L, FOMEERITNA L (Fig. 17 B), LLEOFEENS, #7700
X FERT R b= 2%t L, EGCG KR E(1-10 pM) THIFIER 27 L, &
BREE(30-100 uM) TIEZ OMHIZDR B R T D E V) | REIC L > TR LN %
RYZEDRH NIRRT,
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-

i
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N
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Fig. 17. Effect of EGCG on thapsigargin-induced apoptosis in INS-1D cells.

INS-1D cells were exposed to 300 nM thapsigargin with or without indicated
concentrations of EGCG for 18 hr. Apoptotic cells were measured by FACS analysis after
Annexin-V/Pl staining. Each represents the mean = SEM for 36 independent

experiments. (**p<0.01, *p<0.05)
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Fai FE

ARFETH, D7 X HOMEB MBI DA AU 530 s f~D 2RI
DWTHRE E T 7o, T HHOPERPICHT HEMN & LT, invivo | PRy
AHRER DD | BEE OWIN A 3 O CIibE A B S 5 (EHIONEMIBRE R 28 2

T STV D 220 L Ly MBS o A B2 8821 BRI 2 1 B IR 12 a9
B OWTIISA EERMIT M T O TR, £ 2T, AT 7 % U H

D B Ml A AR & U7z BRI R E OB 20 & LTz,

RERICHENTND AT F U HICIEEIC, EGCG, EGC, ECG, EC O 4 FifH)
HDH, THHITMBGLPES 5 T & TINARIED cis K226 trans (K~2{L L, £ %
LGCG, GC, CG, CA L7d, ZNbhTF o HEoME Lo KEmEnNE LT,
BROD SALO OH SO F ML C B 300 OH Je~DH 11 A )VILDOFES O W&

% (Fig. 11),

A AV WER S TWHIE B AL OBEREMEF? & AR S RS IR I T B <o1R
WICHBETHD, BT X HOA LAY 3T 21 E LCiE, ~v Ak

o

I B AMARAER O MING HIEIZ BN C 20 pM 525 200 pM @D CA 73 25 mM 7' )b 21— A Z
LOBRSNDA VAU WM EEMEE 5 L OHE DR T v b HEEL -
R WT, 7y I UEOMREEEE LT ATP fEAZHINT A 2 EI2 L5 &
B InbHA A 4% EGCG 3 X OVECG 1Xinfl L, EC 8 KT EGC (X Hn]
LAWE DB DB H L 0D, % LI-4E F T8Ol 7 % U HoME 4t
LA T oo, £ TC, ARBETIET v b HRIE B AARRE D INS-1D #ifd
BT D 7N a—A5F5A A ) Oy R % 8FEH D T 7 2 LD 2N
DWW Lo, ZOREER, h T8O 5 H EGCG, GCG, EGC, GC, ECG IE
TV a—= AERA AT oW tERM 2 oRrd— 0 EC. CA, CG DA A Y~
WK T DRBITLBO Do Tz, Tbb, 7 T OGO RIS

TN a—AGERA A WSS ~OVER B ¥R 5 2 & DAL CHI B &

A
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o,

T X VO A T 5 L. EGC & GC I B 8RIZ 3 20 OH J&, ECG,
CGIXCEBR3INDAT AN EGCG, GCG X BERIZ3 DD OH k& CEBR IO
1A VIO W S E R TN D, AT F D E OAPEM 2R3 20121, Hfia
CHTAER LB IR IAEN D Z RN L EZ 5N TWS Y 5 R
FRISE LB 0 GA E 4L D 72D icid, E T BUKYE O MR BSTT ~DW g, >3V CIEH
AN~ ORI O A AR 72 AU R B 7R, DOl T ORI VT, KH#
WO O HEAEHEN T £ 705 Z R ST E P, HuaA ik B B
DIKERIEDAEIT TN EILKFE R G DI TG L TN DT Z Ol J; O iE %
£ % EGCG 13 MBI 0 A ENLT W E Shh Tl O Kok
RIZBWTH 7 a— 25554 AU W s ERNIE, EGCG 285 & AU R B 7>
SO BT, T R UBIL CEBRD 2L E 3010 OH LD NAK LA E /5 cis-type
? EC, EGC, ECG, EGCG & trans-type @ CA, GC, CG, GCG 1243 T& %, cis-type
DA X O ITH trans-type 0O 4 7 HH L 0 MR 59 D BAIMEA E L2 L
DG SN TS D) CG 2B 5 L trans-type @ CG LB KM D REIEE 23 1o
AL L, EBIKMED A BE, BERST 12 A VIEOLA/EIC L0 B - H 8 O HRIE M
el CG DBUKYEEM DM AL T b TLED, TDX DT, cis-type DA
T BRI OREE 2 47975 trans-type OO T3 > L 0 IR 59 A MR 28 3R
EHERITTE DA, AMFSEIC HEERTH, cis-type DI T FFDOEL L BA A

R ER 2R L TR Y . Bkl e b~ L T,

BT CHEE, BCER 25 E RO TV DA, FOMEIC OV TIE
ECG>EGCG>EGC>EC T 5 = & i ST s @9 K cfy oz b7 %
ANCK D T a—RGEIEA A ) oI ERNZES LT ECG & EGC % 100 uM
THHT % & ECG I LD oM TH L DI L, EGC 1A AU o3k

W L7z, 3 b A AU s S M E L ECG L0 % EGC
DIFHHRL  FIBALERONAEE (IHE LW 2 E 2R ST, A A U il
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MEHIAGTEYE S 13BN O BRI LD B AT TWDH EFR N, LEXD D

TX UL DA AN AWINEIER o581, T o & & o A
TERI OFLE OFEEWDSBEFR LTV D rIREME A @,
BTHXHDOIL kb ORFHI WS TWD EGCGIZ L DA A Y 5

WA A T = R D DG 72 G 24T - 7ok 3. EGCG 23 7 v 1 — A B R (Ca™ |y A3
L—3 g &2 Mifild % 2 & tolbutamide (- L W 1 & - S b A R Y UAIBE
D[Ca> |y RIS 292 = & high KBS 5 o 2 2 U S 50U 45 0 1 4
#4528 [Ca” |y EFFIEI L2 EAURERT, 7205, EGCG 100 pM (2 X
0 K'T v R 0 L C R AN ik L SRR A Ca® T v R L OB 1 23
LU TCHIBAE B O Ca® HEAB IR S5 2 ENRIBE STz, ZHE TIC, EGCG
S Kare T /LD ATP ISV 28098 S8, 70 22— 25N Ca® I o 15
BLOA A U3 aILEST 5 2 &R0, EGCG O Karp T v AWK HERIC

BE: SO OHEBEHETHD Z ENMESNTNDE Y, 202 L, mE
DATFARUL D 73— AFREA A Y ot ERC . DR RIC K D
Karp T R/ ATP &M OWES 23 B85 L T D alHEME 28 2 BTz, — 77, high
KSR A > AV Wit EGCG ikl L= 2 &b, K'T v Rvis
KIE LA AT Wi ER A L T D EEX b5,

W B AR S FRfe O I s B ICME S D &L A A U DA R D BE N0 5] 43
S OBEIR A B L ARNAY | PE R MIHIAEENE L I O R0 AUk S A
VA G WEREDIN ARSI E I SNA T ERMBENTWS, £ 2T, R M
DB AEATIC KT A I T X O RN O TR LT, TR b —3 2 FFE g &

PR A N LR EREEIEL XY U E W, MEEA S LA
PERPDIRAEIZ ST D B MO 7 R b — 2 AFFEIZH G L TWD Z ENAmH LTV
Do BMRTOFER, ¥ 7 HNAX U 3FRT R b — A E EGCG 1 pM B L V10 uM (2
X0 A FICHIH &N 523, EGCG 30 uM B L TOV00 pM - L 0 B A2 1) T v o T2,
DF D AKRE O EGCG MM CREEMEH 2 =375 MR IS 72 D & M ORa 1 1 23
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HRT D EBHLNEI ST, BT X U HOMIBEH#EENC SOV TIE, EGCG 23
RINmSF MIIC RO TH A A L0 FE SN DI EOEE L ES 5 'Y
Z LR, EGCG A% INS-1 faic 8T PI3 - —¥-Akt BRI ZiHMALd 2 Vi & o
WENDHDHHOD, GEIZOWTiEbho TV, E, @mREDO D 7 X U HIC
DVTHE, ERE EGCG 28 HIT-T1S MlC BT Hy0, ZFEAT 5 & il =0,
EGCG 23 & b [ fAaek U937 Mia<> OCI-AML la a2 351 C JNK #iGMEAkd
HEDOWAG DRENH D, FHIREDO N T CE TG BN EE S, EE SR
TG R M A2 S SR Z L7 A b= ADFHEE I TV D afREMEDN 5 %
SID, Flo. EmIEEE D T X BN L a— ZFEIRA A ) AW E & R
TER A VA CHIBEEER N B B L\ o B s | miRE O T % M
WXL DA 2D o BEEN & MR OREEAE R O IC B S- LT D algtEnn+
2Oz, Atk MIRAEAFCHT D0 T X EOER A D = X LD T, /Malk
A U ARy - OF BN, B W B ARSI 1T D TR b — o AR DR
TR A AT e L L0 SRR RRIT LB TH D,

ARFECRBT HHETCTIE, —H L TT > b HRIEB AL O INS-1D Hifa 2 v 7z,
SEBRENY) I 0 HLEE U 2R A DO To R S D B L o MRS & R oD TR
HLEE L7 B AR OHFERE N T & A E R & R TE DMBIOE ., O R 5%
fi rTREZR FERRIIIR B D, Lo L, BEE MR I A RN Ofifie & wa3" L b M A3
CCikZevy, FEBS ARNTH 7 F U BARFEICBIT D8 & REROIMEMN 2388l 1L C
WAHDMZDOWT, HEEL7ZIEB il W TR T o ERH LA 9,

17X OB T H i S MO AEREM 4R d EGCG O M REIC DWW TE, B b
{2V C 800 mg D EGCG O MHERUS L v i EGCG JEFEEIL 1 pM BLE /2 D &
DL ONEH—F . A 0.5 005 1 LIZVGENT 5 525 mg @ EGCG D% 11z
L0 EGCG JIER 44 uM ETICR 2 EORELH L D, WPFRICLTH,
KA Lo fp 7 % R EORGHE R O WE ORI O EUCIE,
MDA T % PN AR T 0 — AR A AU 4 WIHIER 23 8leg &
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NI LD RERED N T X U RIEICI D Z 3B 212 <, T LA B IR EH
WL DHREIRIG DR ERWIRIOEN RN BIND Z E R WIfFSh D, L, M4
DT XD TN A NENEET D HT X B X D BUBTR IS A 15
DI ONIEEIRIEEZ 2D LIz > THIRBPR LW, &5 WA FIEM AR
LHAREMDRH H Z EICHERE L, TOREREBINEL WD L VNENHHTEAH D,

ESHEH /E

ATEL D IR LD . LU ORB BTG L NI,

INS-1D HifiZFBW T, BT X 8 MO Vv a2 — AGEHA A ) o3I %t
TOHEM AR LR, 7 X BEOMIEDAERIC L > T, A &Y 55 W]
EMD e 2 Z R STz, Z OMEEH OBEWIZIE, 77 ¥ o Hoby i isic

ZfaEs & O BEAER ORE DN G- L Tnd EEx b,

F72. 100 pM EGCG 12 L DA AU Wil A 1= A& LT, K'F v RL
RN SE 5 2 L X0 AR A i S AR Catt Fy xRN LT
N~ Ca™ DFENZ FIH L Co D alREME D R STz,

S 512, 300 nM Z U TV F AALEIS LD/ RER R L AFEFRT R b — v A
L, 1 uM BEO10 uM EGCG LT R b— v A& EICIE Lz, —J7, 30 uM
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