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FEHIC £ 0 WU SRR SO iE G K OEAEAR CA R S o ABE L, g % 5@
D T2 OFHRPERE Nk S LD BR. Hlx O TIIAFAERE T, 7RI RZ 7 F
WATHZ LIV AEE ARV RA R EE LTIFELTND D, ZORE
WX DIEEIE, METRINESN A eI 7 e bR IPIcBITT 5, 7RI
RV IAENFEREZ T2 RZ X7 B, BIKEEY A& o7 E(VLDL) & L
ThIToN7 U Er— L (TRAEEHRLTEY, 26D U RZ R ERIZELE
EFnd TG XMENEIEE I TN VR X278 Y X—B(LPL; Lipoprotein
Lipase, EC 3.1.1.3)IZ L » Tk fiE =15 2, ZOLPL EIGTHZ EIT &
STHAELTLLVEEEO VR 78T, RWOTHMEY X—E(HTGL; Hepatic
Triacylglyceride Lipase, EC 3.1.1.3)I2 Xk VW VR ¥ X7 EHO TG (3K R % 5%
FEHIc—f@ELED YR 7B LERENBRFFAR L7 ) e — L &2 4 L
Ak S 7z FRA I3EMRECm s Loz 3 v X —L LTRIF &N S 29,  F7/Z
» HTGL (X, @teEY R X7 BHDL)ORM NSO a L AT a— LEREERIC
FE5T2LanTEY, RICHDLsAKRMRED AL AT rn— Lol Ehs, XK
X7 HDLe L 72 o 72 U AR L /X7 ED TG ZMAKGFET % Z & THDLs~ & K% 49,
7o b HTGL 1%, ARIZEIT 5 TG R FFA 72 E O L~ L &3+ 5 2 & CTIRER
Bl WO CTHBER—ZEZH-TWLEF2 D,  Z0oH, HTGL OX#EIE, TG
& VLDL OERE AL T, FEREELIET S 9,

Z @ HTGL 1350 ilpE % R 78 & U COFEEMICB WA S, N KV
— X —_XTF RpRKbIL, 7w N T 52~55kDa O~y /) —RAA L) Ay
(X DWEHEE T, YT AR ELA Y TREOEM AT, A LT 57~59kDa
HTGL & LCTHwEnD 7, ZOawESiiz HTGL 3R L 7= R & PN R
JAREDO~NRT R T 0T 427 ) 1 AHES L TR STV D 2N, o ikiEie<fif
BTEVEFET A OFEMIIRIEAARTH D 7,

—J. 77 (1-[4-amino-6,7-dimethoxy-quinazolin-2-yll-4-[2-furoyl]l pipera-
-zine)l% 1965 FIBA%E S, s L OR# L LT quinazoline & RHZIZFE D | 4]
IV A7) v X7 L AF RARAKRYT AT 77— PDE)LEAIE L TCAKEZ BB
EEINTWED, REMED a1 7 RUF U U2 FR 2 S IRISER T 2/ER ™ H 5



ZEBRRHENTZIDMEZ R T EEL0DTD a1 7 KLU 52 AR
FELTHWLNTETNS Y,  BUEICBW L, REM & MERE, B ) E5E
RO, AZRIEIIEICE D BEREEICH WO D, ZD%ROERET Ot
M S EEA ML B D a8 7 R LY K& Ml 5 2 & TRIEERZ7R L, i
SERRIZEB W CTRIBFENH O a1a/ip 7 R U U U K203 % 2 & TR &t
% S EHEIREEOUEN R I TG 910, SEPEREL L CTmhicBir Lz 7
VY ATMIES R E DRI DS L. S HIZIE IR G- B D KA 53 DI TR B

DIAENT VT v UBRAEDO ST 5 E Z T IR RIc RS N D 112,
ZDOT TV EETe quinazoline 5k a1 7 KLU U BEEREHIEKIX, a1 7 KL
U U RREETHERIC L 5B L 130T a1 7 FL T U UK EZ L T n e &
NWOTEROHEDR L <ATOIVTWD, Bl IE, A v 7 il e oo HE 5l M OMi e o FH.
EMEHANHE SN TERY | KB TO®AWIS S EFIZERT 2 & FHAEERIZ
a1 7 R Y UZRERIFKFEHTH Y . 2SI EURER TG 2 X7 B ¥
F—BMAPK)RBG LT\ S Tng 1819, F7-gini i@y A Clixt
WA 7 MZENT G2 IOEIEIZEES 7R h— ADER, 7Y A ~—JHIZE
FLTRIVRE R IE E RTRIEMEY A MU A O8N, LESMEHZE A R LR
PTSD) DU HEZR EDOHESL INLTWVWD 1517, IHIZIhbT IV v agEte
quinazoline 2 a1 7 R LU U RF AL, mERFICBI L 77V DRk
M H5ETOHDL FARBIO= L 2752 —/LHHDL 2L 25 2 —/L/VLDL 2 L 25
2—/L+4LDL 2 L AT =)D EHL e Faefx v -3 AF LTI L
(HMG)-CoA Z IR OIEHMHNIC L 2 2 L AT r— VDR TR ENRMLNATED
LT TV AR a EREIRT v N O ENENHARIZ I T LPL {HHEOH @S
v a BEREET v N TOM TG /5l E O 72 ERRERHNCEEZ AU 5 2 &A%
RFIAPBRBD LTS 1820, Z DR HICT TV v AR ERBN X LA DFE
M aRTERRE SN TOD0, IFEA~OERIIAAR 2 523% < . HTGL 53>
WTIIARHTH 5,

T O BIRERHIZB T HTGL O3 -oiE I BT 5 o 7 Wiz %
HONZT L2 81T, MOTHEHETHL B2 HND, I TARMIEICBWNTITY
TV VA KD IRERBOFBEFIRD Z LI L0 AREEE O WA & E T TE R
M7 7 Y v v DN B ~DOEG Z RN 5 1O REt 21T o 72,



KB W THWT=

HTGL

AC
Adrenaline
Amiloride
ATP

BSA
Calphostin C

CaMK-II
Chelerythrine

cAMP
CYP
DAG
DGK
DMSO

Doxazosin

DTT
EDTA
EGF
EGTA

Epac
FBS
FFA

FlE. ROWY TH D,

Hepatic Triacylglyceride Lipase
Adenylate Cyclase
(R)-4-(1-hydroxy-2-(methylamino)ethyl)benzene-1,2-diol
3,5-Diamino-N-(aminoiminomethyl)-6-chloropyrizinamide
Adenosine-5-triphosphate
Bovine Serum Albumin
[(2R)-1-[3,10-dihydroxy-12-[(2R)-2-(4-oxy)carbonyloxypropyll-
2,6,7,11-tetramethoxy1-yllpropan-2yl] benzoate
Ca2*/Calmodulin-dependent protein kinase Il
1,2-Dimethoxy-12methyl[1,3]benzodioxolo[5,6-clphenanthrid-
-in-12-ium
Adenosine 3’,5’-cyclic monophosphate
Cytochrome P450
Diacylglycerol
Diacylglycerol kinase
Dimethyl sulfoxide
(RS)-2-[4-(2,3-dihydro-1,4-benzodioxine-2-carbonyl)piperazin-
-1-y1]-6,7-dimethoxyquinazolin-4-amine
Dithiothreitol
Ethlene Glycol Tetraacetic Acid
Epidermal Growth Factor
Ethlene Glycol-bis( 8 -aminoethyl Ether)-N,N,N’,N’-
Tetraacetic Acid
Exchange protein directly activated by cAMP
Fetal Bovine Serum

Free Fatty Acid



H-89

HBSS
HDL
Herbimycin A

Hepes
HMG-CoA
HRP

IPs
Isoproterenol

KN-62

KN-92

KN-93

KT5720

LDL
L-nor-adrenaline
LPL

LY294002
MDL-12,330A
5-Methylurapidil

MOPS
OCT

N-[2-[[3-(4-Bromophenyl)-2-propenyllamino]ethyl]-5-isoquino-

-linesulfonamide

Hanks’ Balanced Salt Solution 10X Concentrated
High Density Lipoprotein
[(2R,3S,5S,6R,7S,8E,10R,11S,12E,14E)-2,5,6,11-tetramethoxy-
3,7,9,15-tetramethyl-16,20,22-trioxo-17-azabicyclo[16.3.1]doc-
-0sa-8,12,14,18,21-pentaen-10-yllcarbamate
N-2-Hydroxyethyl Piperazine-N-2-ethanesulfonic Acid
3-Hydroxy-3-methlglutaryl-coenzyme A
Horseradish peroxidase
Inositol-1,4,5-triphosphate
(R)-3,4-dihydroxy-a-(isopropylaminomethyl)benzyl alcohol
4-[(29)-2-[(5-Isoquinolinylsulfonyl)methylamino] -3-oxo-3-(4-p-
-henyl-1-piperazinyl)propyll phenylisoquinolinesulfonic acid
ester
2-[N-(4-Methoxybenzenesulfonyl)lamino-N-(4-chlorocinnamyl)
-N-methylbenzylamine, Phosphate
2-[N-(2-hydroxyethyl)-N-(4-methoxybenzenesulfonyl)]-amino-
N-(4chlorocinnamyl)-N-merhylbenzylamine
(9R,108,1259)-2,3,9,10,11,12-Hexahydro-10-hydroxy-9-methyl-1
-0x0-9,12-epoxy-1H-diindol-0[1,2,3-fg:3',2',1'"-kll pyrrolo[3,4-i]
[1,6]benzodiazocine-10-carboxylic acid, hexyl ester
Low Density Lipoprotein
1-1-(3,4-Dihydroxyphenyl)-2-aminoethanol
Lipoprotein Lipase
2-Morpholin-4-yl-8-phenylchromen-4-one
Cis-N-(2-Phenylcyclopentyl)azacyclotridec-1-en-2-amine
5-Methyl-6[[3-[4-(2-methoxyphenyl)-1-piperazinyll-propyll-

amino]-1,3-dimethyluracil

3-(N-Morpholino) Propane Sulfonic acid

Organic Cation Transporter

4



PBS

PDE
Phenylephrine
PISK

PIP:

PKA

PKC

PLC

PMSF
PP2

PP3

Prazosin

PVDF
Quin2/AM

R59949

SDS-PAGE
SH
SKF-525A

Src
ST-638
TBA
TCA

Terazosin

TG
TPA
Tris

Phosphate buffered saline

Phosphodiesterase

(R)-3-(1-hydroxy-2-(methylamino)ethyl)phenol
Phosphoinositide 3-kinase
Phosphatidylinositol-4,5-bisphosphate

Cyclic AMP dependent Protein kinase

Protein kinase C

Phospholipase C

Phenylmethylsulfonyl fluoride
4-Amino-5-(4-chlorophenyl)-7-(t-butyl)pyrazolo[3,4-d] pyrimi-
-dine
4-Amino-1-phenyl-1H-pyrazolo[3,4-d]pyrimidine
1-[4-Amino-6,7-dimethoxy-quinazolin-2-yl]-4-[2-furoyl]-
-piperazine
Polyvinylidene difluoride
8-Amino-2-[(2-amino-5-methylphenoxy)methyl]-6-methoxyqu-
-inoline-N,N,N’,N’-tetraacetic acid tetraacetoxymethylester
3-[2-[4-[Bis(4-fluorophenyl)methylidene] piperidin-1-yllethyl]-2-
sulfanylidene-1H-quinazolin-4-one
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
Src homology

o -Phenyl-a-propylbenzeneacetic acid 2-(diethylamino) ethyl
Ester

Proto-oncogene tyrosine-protein kinase

a -Cyan-3-ethoxy-4-hydroxy-5-phenyl-tiomethylcinnamide
Tetrabutylammonium

Trichloroacetic acid
(RS)-6,7-dimethoxy-2-[4-(tetrahydrofuran-2-ylcarbonyl)piper-
-azin-1-yllquinazolin-4-amine

Triacylglyceride

Phorbol 12-Myristate 13-Acetate

Tris (hydroxymethyl) aminomethane
5



Triton X-100 Polyoxyethlene(10) Octylphenyl Ether

Tween 20 Polyoxyethlene(20) sorbitan monolaurate

U-73122 1-[6-((178-3-Methoxyestra-1,3,5(10)-trien-17-yl)amino)hexyl]-
1H-pyrrole-2,5-dione

U-73343 1-[6-((178-3-Methoxyestra-1,3,5(10)-trien-17-yl)amino)hexyl]-

2,5-pyrrolidinedione

VLDL Very Low Density Lipoprotein

W-5 N-(6-Aminohexyl)-1-naphthalenesulfonamide hydrochloride

W-7 N-(6-Aminohexyl)-5-chloro-1-naphthalenesulfonamide
Hydrochloride

Xestospongin C [1R-(1R,4aR,11R,12a8,13S,16aS,23R,24aS)]-eicosahydro-5H,
17H-1,23:11,13-diethano-2H,14H-[1,11]dioxacycloeicosaino[2,
3-b:12,13-b1]ldipyridine
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Hepatic Triacylglyceride Lipase D77 WilZ X9 5

ZRIKDOREE-

1-1

£

NEE RN B2 52 5AIHZ A AFELTEBY, FTH quinazoline R'EH#%
Foa17 FLF U o2 a2 KEHEIL, HDL °= L 25 1 —/L th(HDL/LDL+VLDL)
D 5. HMG-CoA EICEEHE OMH|, LPL JEMEO#N/e PIEER B EE 52 5
FNLIAIN DR ST S 1820, FOGHZFREIRME B 7 R LT U S RS HEe
N—TF%, FT7VFRFRFETIT LPL {EHEORAD . 2 VAT 10— L ES KOS
HDL ®8 F. VLDL 3 X O LDL O AN #hn7s E e E RN 8 % 5. 2 5 FN@iE
STV D 2122,

TV a1 T RV Y URFEEEHEEONRERFENS T D EMIE, IS
BFDa1 7 LU U2 KROBERTICEY | MOEER~DT FLF U o OIEH O
CHDHEHRMEIN TN, Z0ar 7 RUFI UZFEERICIE s, e, am W
TEATHIFELTEY 7y MFEICB O Tas OAFBELL TWD EfiE I T
522 INOHTEATOREUTELS>TEY, ol TMEE B2, o3/
LA EIC, o THREICZBET S 2,  Floa1 7 FUF U UZFERITIE
a7 HAA THHEESNTEY, 77V v AREZ M (ow affinity) THEHHE LY o
1L EREEI, B MRERZRS T Y F FEREMIC B L TV D 2, 7TV DR
RESZMET a1ay a8y a1 (IS LS WBIFIEZ R OB RIETE TH LR, Zo%
BARDT 2= A FMIEFFAE N CRAEED H AR > TODIEME (RERBOTEME) 4 i
I 5 WiEH #(nverse agonist) & U TR S EMZ D & STV 5D 20, L
LINBICHaBE I EAOR RN ERIZZ . EFORETIEar 7 FLTF U &
ZRWICHRFN2EN L LTO®RE D2 R 1319, BRI S FBLL T
WHEH T AL N T AR —2—(0CT)1 OS2 HERE LTHEHMLNATEY,



kT2 T T OERBRO HILTWD 20, fEam TR e X9 T Y v U,
> afERIERT v b OBEARHLEEIC B\ T LPL OTEMERESR 1978 EAHE ST
L5, ZOEMHHIRO A B = X LNIAHABTH O | FEHITHRET STy, £
7 v FRIEAEVHBIZ BN T AT VUi U U AIZ KD LPL Ol w s
Z v MIFHIIZEB VTR kb HTGL OBt Ic Iz mRATF oy v —+¥
DRE- 28293 s S TR Y, 77V v THLBERHERI SN D,

FITARETIE, 77V OFEHELTCar 7 KU U B IRE ST, a2
BEROEEA25E L, IFERBBEESRE TH 2D HTGL O Wxt LRET &2 1T 72,

1-2 B L UEY

(1)FRZE

Prazosin, Adrenaline, Amiloride, L-nor-Adrenaline, Doxazosin, Isoproterenol,
Phenylephrine, TBA, A v AV v FXH$ A&V TrunF=r a7 —8
IEFERIEE S . Herbimycin A (X2 RAE3A 44135, 5-Methylurapidil, PP2,
PP3, Terazosin, Williams’ medium E (£ 7 <405 /N> 7 AL HAKBIZR NS |
SKF-525A [T A N7 I VERTHNS, P Ty A e B2 —(KREZ) KT Hanks’
Balanced Salt Solution(HBSS)., ST638 (X7 4 77 7 / a ¥ — Xtkn b
Triolein,[carboxyl-14C]- (2.59GBg/mmol)iZ/N—F > T b~v—tnn, Uy F o
I National Diagnostius fEBIEA LS DOEFEH L7z, ZFOMmoiE L, Ak
TR A LTz,

(2)Eh Y

{KE 200~300g © Wistar RHEMET » N EKFZBRAMED 2l AL, 1~2 HF, EE
filkh CE-2(A A2 L 7)THRE L. EBAT 24 Rl L TRV,

RPN ERIT, &I RPN MBI AEZ BRI KR AR LN TS KR
5 H-27-8-16),



1-3  FEBR L

(DB T O 7 Y

JFIE ML 2 7 7 —8 %2 H 7= Berry&Friend O 5k 30 %2 —&dk 28 3D L C,
BRI U7, 24 AR L 72 Wistar REEVE T » N 2Bl . PIIRMICE ESH(D
— 7 —REH CR 16GX2 1/2")ZfhA L, AEFUEE R 2Rl S5 & REHCT
REARZEIWT U, ik OB ER O ML 21T ->7-, 0%, 2757 T —BEiRIZAE
el HOVERZITV., BER. EBITITEA R Lokm Lic v 7 AWEPICE L
oo LB AZ XS AT L, 2ae 7 —E Tl L, iz o s 7,
Z D%, 1w@0(90Xg, Imin, 4°C; 7 A& 5922 8 L, Mz ks, RiEx
BRUN= 4, ORI N 7 ARRHR % TR B 2 CRie 2 5508 - /i S E, #=0(50 X g, 1min,
4°C; 7 A28 5922 M) % 2 [AI#E V3K U 45 & AV PLBR o0 A WEBERT SR E ML & L7,

EREL U 7= B 52 A 1 Williams® medium E 55#83%(0.22% NaHCOs, 10% FBS,
108M A > AU, 108M TF P A # Y v, 5kIU 77 rF = &4, pH 6.9 % H\,
TIAF 7T 4 v 2 (FALCON PRIMARIA) - CHlfR DOFE 7Y 1 X 105cells/cm? &
D EHIEEE L, 37C, 5%C02 | CO2A »F 2 X—& T 24 KHEE R 21T o 72,

24 Ry E5 1% . K54 Willlams’ medium E £578%(0.22% NaHCOs, 2% BSA &
A, pH 6T LTz,  FIZ, FHEIEAFIE T, t FEREER Ak L 72, £ 0k
TR BRE L, =0:(1500 X g,10min,4°C; 7 AR # il KR-1500) L., &5 7= B & AT
Aila X v lERE S 7 HTGL OMBEFEIEM & L, £ 1g I3 L.,
Krebs-Ringer #£#12(119mM NaCl, 25mM NaHCOs, 4.8mM KCl, 0.5mM CaCls,
1.2mM KH2PO4, 1.2mM MgSO4, pH 7.4, 4°C) 10ml Z 01z . MifaEREss . =.0(1500
X g,10min,4°C; 7 A # e KR-1500), LiFZETHfESED,  ZOMBEREICH LT
10 57 R E O MR (10mM Hepes, N U 7> > A b EX— 0.006%, PMSF
2mM, pH 7.4 %Mz, K& F. @BEIEHEA(10sec X2, 4°C; S&M fH#! Vibra-cell
ultrasonic processor) 17\, Hiz[>(105,000 X g, 60min, 4°C; X 7 < 1,-100
XP Ultracentrifuge) #17->7-, & DOm0 ik % o HTGL B RN & LT,
BREEEAN L, AREBEE L, KICRE 2B B D 7 W R EE D DMSO (2 7)»
LBEA L7z,



(2HTGL {& D HIE

HTGL OfE M1, Schotz & D J5iE 2% v, 77205, 0.2M Tris-HCL FEE K.
Triolein,[carboxyl-14C]- (1.21  M; 3.1kBqg/ml). 0.3% BSA. 0.075% Triton X-100,
pH 8.6(28°C)0.4ml % K 1 CHa & AL HE (5min; S&M #E#! Sonifire) L CTHALALEE L |
Z U2 0.37M Tris-HCV/3.2M NaCl #& i (2% BSA, pH 8.8, 28°C)0.39ml % Sl z. 7= X
JER 0.79ml (ZHBEEIE S 0.2ml 23R, 28°CT 30 MiRE L=,  BUSIE, =
1EWR(A Y 7 a8 ) — L3N H2S04=40:1)2ml Z¥sH1 L T Ik S/ 7%, ~F > 2ml
R OERK 1ml 2002 T 1 20 MR%E U< EBEIE s 2 Lz, SV (1500
X g, Tmin, 4°C; B H 05PR-22 )L, LEo~FH eIl 242 0.1N
KOH 5001 %Mz T, 10 piRET 2, EBIEVIRRE Z7 v 0 U E(FE)300
plZHmL, VyF o Fbml 2z, Kk FL—arhvrs—(7n il
LSC-6100 %) CiFBkERE e O M IE 2 E L=, HTGL OiE#IL. pmol
FFA/min/106cells T# L, 372\ L 4 MRIRD P-H) J OREHERR = TR LTz,

(3)Western blotting (2 & 5 HTGL % > /7 E O

BSA %45 L L /3 7 ' L L Bradford 15 39129 o TG A I & LAEME MR 4 (AR
L7z, 0%, R T VORNEEZRE L X 87 Bafiz -, FIELIRIK
(2% SDS, 4% 2-mercaptoethanol &A)%Z %, 100°CT 5 /& L. Laemmli %
ZHEVY SDS-ARY 77 VL7 I RS /VERKEI(SDS-PAGE)(200V, 40mA, 60min,
7T 0.1%SDS/10%Acrylamide & )& 17> 72,  BE~OHEE X, Towbin H D5k
WIZHEL TITo7z, T 725, SDS-PAGE %, 7L LR 7 vibe =1V 5 > (PVDF)
BE(GE ~VA 7 TN T 1 v T v VR R(0.2M Glycine, 100mM Tris, 5% A ¥
J—WEfRNEE, B FIAXTa v T ¢ > 7 3E 40V, 200mA, 60min, ATTO #:
B AE-6687)% A\ CHzE%#1T>7-, PVDF BCERE%, 1%BiiEHmE % & T PBS
T7ayFxr7(1% AFXLINT, 1% Tween 20, =i, 60min) 217\, PBS TH&
(5minX5) L, 0.1% WA FL & & Te PBS T &2/ R L7z v ¥ FHiiR(1 RHUE) & K
Jix éﬁf:@ﬁ, 60min), [k, PBS TEEH(GminX5) L, 0.1%MiIEM L% &t
PBS Tl fICAN L2 v 57 % [gG-HRP A2 WK & 5SS 7= (5,
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60min), ik, PBS TUEEFGmMInX5) L., v AX 7y b fA{BEER R
(ImmunoStar® Zeta, fitb) i@ L. 4 A —Y 7 v 27 A (BIO-RAD #H
ChemiDoc XRS) TIL RO 21T - 7=,

(4)7 — & 4L31

AR RS TR Le,  AEZEMIEIT, Student’s t-test, Welch t-test,
K O Dunnett’s-test, Tukey’s-test # H\TiT-o 7=,

1-4  FEBRFER

(1) 77V v OREBEE{LEOBEZRLIZX D HTGL D435

Fig.1 (X, 79IV LU E T, ATl L OIREIC L 2RMOBBR T T Voo
BEOEINCE D HTGL OBUWNIOWTRLTWD, 77V v X0 REEIRSF
#)(Fig. 1A-1a) K ONEEEKFH)(Fig. 1A-1b)IC HTGL ZyWs3edt L7z,  £7- HTGL
B R B IE L IEYE OB ] U CRERUKAER) (Fig. 1B-1a) & OV EE (K 7Y (Fig.
1B-1b)Ic#hn L 7=,

(2) #HEa,7 FLT ) U REGREFIROBRERIIC KD HTGL 5D Hk
RORAEEIC L D/EA

quinazoline 2 a1 7 NV USRI L LTT IV REHy o33
TS WERW, FERRDERO a1 ZFEERIETH D 5 AT AT T UL
BERANTINSDORELMIZED HTGL OFFbIZONT, 77 Y v UIAlBIiT 55
BYMEOMGEIT->72,  HTGL ORWITT 7V ¥ VR RINEE R TRD b7 (Fig.
2A-2a), F7-FHETHD quinazoline B IR Z TN & FEICIRE L CTH HTGL 2t
ERIERED S pin - 72(Fig. 2A-2b), £/ HTGL # > ™" Z7HiZ, 7TV DHh

11



BERERICHEMUTZN, XYYy, 7730, - AF LTI ED LB IO
TV COREAEBINSETYH HTGL ¥ 2 /87 B O3 WEiR o bz - 7= (Fig.
2B),

B) FFV itk B HTGL 73z xt3 3 /amN 4o HTGL 16

77Vl k D HTGL e X 2N HTGL IEHEOZAb Ot 24T - 72,
7T v LT E & DR E i@ﬁ%%@HHﬁﬁ¢iﬁm@g3A%Mm_
xt L. Al HTGL IEHIEK T L7 (Fig. 3A-3Db), 2 HTGL # > 737 B Tla,
7TV VIERIMBEC BT /AN HTGL # > X7 IR S, 77 v
IIMBECIIMIa HTGL # o /37 BT, REHRAFRICHED 23558 0 b7z (Fig. 3B),

4) 7B HTGL W T 5 o, 7 N T VU U ZFEHEIE DR

7 R Y URFERENEEO T T v N2 XD HTGL 3t a, B 7 RLF U v
BARRNEIE TR SN0 E I 0 T R U UZFEEROBGIZ O TR 21T 272,
a,B7 FLTF VU RIS TH 5 (+)-Adrenaline, «, 817 F L7 U 2K
WMHTH 5 Lnor-Adrenaline. «17 KLF U VHili4# T4 % Phenylephrine, 87
KU U BRI EEToH 5 Isoproterenol DI:fGF T, 77V v iz k5 HTGL @

Oy AR FESRAN O PR FE A BN L C bR b - - (Fig. 4A),  £7- HTGL
B URTBEIZRBNT S, BREEAOREZHMN L THEENRD b h -7 (Fig.
4B),

(B) FFY VLD HTGL W 2RBFBEF u L o %7 —EHEER OZR

7Tl D HTGL x4 2%/ WM T o v o —F DGOV T
BitaiTo72, EI7VUVHEAROT oy —FHERTH S Amiloride3dHAF
. 77V vk Bd HTGL O43wit, 13 & A EBeNRBO otz £z
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FREEAERNTFEGRHZREEKLEOF L X —BE2Mfil+25 2 TMbENTND
TA e BEHFEEROTFr X F—BHEFATHLD ST-63BVIAFTICENTHIZE A
EBALFRD e o= (Fig. 5A),  F£72 HTGL % > 7 BHIZB W T, KK
R DPLE Z WM LT H EENRD L2 h- 7= (Fig. 5B),

6) FZYVvizk s HTGL icxtd %
HZAEPETF oo & —EREADORR

77 Ak D HTGL 0kt 5 /KT v o o % F—EB DR 52O
TN E{To72, HZHEBRMFoL o FF—¥Thd Src Fui v FFH—FDER
FIBREAITH 5 PP23OICZ LV 7T Y 2 L5 HTGL O 43MhiEoRk & < #ifil S iz,
—Ji. Src Fu v oxF—BICHEERIT R EGF /T o v o —BICfHFE
ERZES PP2 DX AT 473 ha—1LThsh PPBITIIITL A ERNENRD
Nixinolz,  FIoSre DV AT A 5O SH A EXIEL Sre Fry ¥ —E%
PE#E % Herbimycin A DM ENE L <Ml S 7= (Fig. 6A),  [FAIERIC
HTGL % v /37 BIZB\\WTh, PP2 TIXMBIAGRD Hiviz23, PP3 CTIdmil 2358
b7 ho 7= (Fig. 6B-6a), = 512, Herbimycin A O EERIFRIZINHIA TR b
7= (Fig. 6B-6b),

(7 IV EBRZRICET S NIV AR—F—RHERDOZHE
EOT T2 & D HTGL 53233 2 RS ER 0z &

77 % OCT #ET 2HENRH Y 20, JFlRIZIZ OCT1 235 BLL T\ 5
5 OCT1 FHZEH IS5 W THH E21T > 72, OCT1 FfHF Al T & %
Tetrabutylammonium(TBA)IZ L % b T > AR —4 —[HE TiZ HTGL /22 ki
B BN o= (Fig. TA-Ta), —F7, FEFFRMIICT b7 o — A P450(CYP) % [HE
LRBLEHTH D SKF-525A4D(2 LV 2 Ly HTGL Wil 23380 b 7= (Fig.
TA-Tb), & HIZ, SKF-525A DiREERAFRIC HTGL # /R 7 EIZB W THE LW
P58 B L7z (Fig. 7B-7b),
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1-5 &%

WIREEE 7 v TR Z W AREZERCR I W T HTGL O3> 7 > & i
ZRY  FERORBE T T Y OREEINIEVMEE S LD FE2#E LT D 42,
TI L, MEREDOT R e ZREREBRICHER 5 2 LIk
D EDFEMHERT,  LoLl, M 21783 TEET FLF U v e A RERTFEO
TT 7Y vl &% HTGL I ERIIRRITH Y . £2X 417 T K D ITZAEE
R L CTHER 2N LD, 77V iz kb HTGL 7isid, M Lo 7
RLF U oS REROBGIHRNZ LR a iz, ik HTGL 04yt
MlRmICB T2 EEETFa v X —BOENRIBES LTS END 2829
TV AT DTS O HTGL b b S F v o % F—EB OG- OfE!
EAToT, B 5.0 X O IR R R 72 T 1 o v — B RRE A TIT G 2338
Do oTz, Ll K 6ATRT L ICIEZREE T 0 v v F S —BREHR
BT TT Al KD HTGL msidfdl i@ b, £, 7.7 7
VU TCHEERADNHRE SN TS OCT IZOW T HFT 21T > 7223, OCT [HEHIT
DERITERO o le, —H., EWREEE TH S CYP FEHRIC L 5 HTGL
FUWNTE LS IEIDRRO B, 77V ATHIENIZAD Z & T B O BIZ LY
HTGL O3z Rt L TW\WH Z LR Sz, Erve 1, in vitro IZBWT T Z
VY ATEOREET DT T o EREONE S EE 52 D EWEL TS 12,
I, 77RO T LT U R EREERRIZ W T, ZARRISKT D04 D
ER S ITE S T2 2N TN RN RIEABEZ < HRE SN TR, IV 2L
HTGL 73WIZ b E ORI R SN D, Thbb, 77V 2% HTGL 43
WL, FFREREPNICRBAT LT 77 Y > v CYP (Rt 22 2 FIC L0, B h0EY
EEEESL Z LT, BEOLIEZERAUTF o X —F8, 202 TH Sre Fr o
T —E %I L CTHTGL O3z et L TV D FENRIE I L7,
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1A)

1b)

o
~

HTGL Release
[pmol FFA/min/10%cells]
o
N

0 . . . . 0 . 1 . 1 . 1
0O 30 60 90 0 50 100 150
Time (min) Prazosin (uM)
1B)
1a)
Time (min) 0 15 30 45 60 75 90 105

Prazosin (+) HTGL- [
Prazosin ) HTGL- |

1b)
Dose (uM) 0O 50 70 80 90 100 150

Prazosin  HTGL- |

Fig.1. The Time Course of HTGL Release from Hepatocyte by Stimulated Prazosin

and the Prazosin Concentration Dependence on release of HTGL

1A) 1a) The hepatocytes were incubated for 0-105 min either with (@) or without (O)
100uM prazosin. 1b) The hepatocytes were incubated for 60 min with various concentrations

(0-150uM) of prazosin.

Significant differences compared with the control: **p<0.01 and ***p<0.001.

1B) Western blot analysis with an HTGL antibody. HTGL protein is released by prazosin
time- and dose-dependent manner. The incubation time is 0-105min with (%) 100uM
prazosin, and dose response is incubated 60 min with 0-150M concentrations prazosin.
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2A)

2a) 2b)

0.4 0.4

kxkk

02 ¢

HTGL Release
[pmol FFA/min/108cells]

R ) R I 0
0 100 200

Concentration (M) <

2B)

Dose (uM)
Prazosin
Doxazosin
Terazosin
5-Methylurapidil

Quinazoline

Fig. 2. Comparison of HTGL Release by Alpha 1 Adrenoceptor Antagonists
and Effect of Quinazoline Structure on Release of HTGL from Hepatocyte

2A) 2a) The hepatocytes were incubated for 60 min with various alpha 1 adrenoceptor
antagonists; prazosin (@), doxazosin (O), terazosin (M), 5-methylurapidil (CJ). 2b) The
hepatocytes were incubated for 60 min with prazosin (black bar) or quinazoline (slash bar).
Significant differences compared with each alpha 1 adrenoceptor antagonists: **p<0.01 and
***pn<0.001.

2B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with 0-200uM of various alpha 1 adrenoceptor antagonists and quinazoline, and the
supernatants were harvested for western blot analysis with an HTGL antibody.
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3A)

Extracellular

0.4

3a)

]

k%%

HTGL Release
[pmol FFA/min/10°cells]

Prazosin (-) Prazosin (+)

3B)
Prazosin

HTGL Activity
[pmol FFA/min/105cells]

Intracellular

3 3b)
I

2+ *

1

0

Prazosin (-) Prazosin (+)

_|_

Time (min)

0 30 60 120 0 30 60 120

HTGL —————

B-actin- P s e e asm— — e S—

Fig. 3. Extracellular HTGL Release from the Hepatocyte and Intracellular HTGL Activity of

the Hepatocyte

3A) 3a) The HTGL release from hepatocytes were increased to incubate for 60 min with
prazosin (black bar). 3b) The intracellular HTGL activity in the hepatocytes were decreased to
incubate for 60 min with prazosin (black bar).

Significant differences compared with the control: *p<0.05 and ***p<0.001.

3B) The hepatocytes were incubated for 0-120 min with (%) prazosin, the hepatocytes were
lysated and centrifuged for western blot analysis with an HTGL antibody. The B-actin

antibody is used for the loading control.
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Fig. 4. Effects of Adrenoceptor agonists on the Stimulatory Release of HTGL by Prazosin

4A) 4a) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of (x)-adrenaline. 4b) The hepatocytes were incubated with prazosin (100uM, @)
or without (O) in the presence of L-noradrenaline. 4c) The hepatocytes were incubated with
prazosin (100uM, @) or without (O) in the presence of phenylephrine. 4d) The hepatocytes
were incubated with prazosin (100uM, @) or without (O) in the presence of isoproterenol.
No significant differences.

4B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (=£) prazosin after pre-incubated for 10 min in the presence of 0-200uM of various
adrenoceptor agonists, and the supernatants were harvested for western blot analysis with an
HTGL antibody.

19



5A)

5a) 5b)

0.4 0.4

0.2 0.2

HTGL Release
[pmol FFA/min/108cells]

0 I " 1 " 1 O " 1 " 1

0 5 10 0 100 200
Amiloride (mM) ST-638 (uUM)

5B)
Prazosin — +
Amiloride (mM) 0 2 5 10 0 2 5 5a)

v T SR

ST-638 (uM) 0 50 100 250 0 50 100 250 5b)

HTGL: o o s

Fig. 5. Effects of Receptor Tyrosine Kinase Inhibitors on the Stimulatory Release of HTGL by

Prazosin

5A) 5a) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of amiloride. 5b) The hepatocytes were incubated with prazosin (100uM, @) or

without (O) in the presence of ST-638.
No significant differences.

5B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (=£) prazosin after pre-incubated for 10 min in the presence of receptor tyrosine
kinase inhibitors, and the supernatants were harvested for western blot analysis with an HTGL

antibody.
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6A)

6 6b
0.4 Y 04 )
3
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g 2 * *k
E E 02 k 02 L *% *k
= <
o
T3
= <
0 . I . I 0 >\©\¢/?
0 50 100 0 10 20
Concentration (uM) Herbimycin A (uM)
6B)
Prazosin — + 6a)

Concentration (uM) 0 20 50 100 0 20 50 100

PP2 HTGL- . I vy
PP3 Hrar- [

Herbimycin A (uM) 0 5 10 20 0 5 10 20 6b)
HTGL- -

Fig. 6. Effects of Non-receptor Tyrosine Kinase Inhibitors on the Stimulatory Release of

HTGL by Prazosin

6A) 6a) The hepatocytes were incubated with prazosin (100uM, @,H) or without (O,]) in
the presence of PP2 (O,@®) and PP3 ([J,M). 6b) The hepatocytes were incubated with

prazosin (100uM, @) or without (O) in the presence of herbimycin A.
Significant differences compared with the control: *p<0.05 and **p<0.01.

6B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (%) prazosin after pre-incubated for 10 min in the presence of non-receptor tyrosine
kinase inhibitors, and the supernatants were harvested for western blot analysis with an HTGL

antibody.
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7A)
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0.4
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HTGL Release
[pmol FFA/min/10cells]
o
N
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Q N
7B)
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SKF-525A (uM) 0 10 100 O 10 7b)

HTGL: _

Fig. 7. Effects of Organic Cation Transporter Inhibitors on the Stimulatory Release of HTGL
by Prazosin

7A) 7a) The hepatocytes were incubated for 60 min with prazosin (black bar) or TBA (slash
bar). 7b) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of SKF-525A.

Significant differences compared with the control: *p<0.05 and ***p<0.001.

7B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (=) prazosin after pre-incubated for 10 min in the presence of 0-100uM SKF-525A,
the supernatants were harvested for western blot analysis with an HTGL antibody.
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woE TV YAl K D HTGL O34 5

AR A= C DY

()
—
ah
E:hd

F1EIZBWTC, 7Y il LD HTGL O IFEZ B Sre Fa v > %)
—VENTHIEIRBEINZ,  ITHF, Sre Fuy o FF—VEEARY R—F
CPLO)D U UL EIEMALEE = 5 Z L3 ST 5 49, PLC OTEMALIC X
STHRAT 7 FVNA v b= 4,5- ) VPIP)Z i LA J > b—)b 1,4,5- =
U UiIP) &7 7V ta—L(DAGD 2 DOEH L A vt Vv —%pELE
152 & THEERN~D VT FIUREEE L TR A A IS REOFHENICBE S5 LT\ 5
49, Kerakawati bOWHICL D= FEY 11X D~ RA=— 1T v EHEK
FEHIE 2> 5 O LPL AW o PLC 2045 2 L B3 @iE ShTun s 49,

AKETIEZ, 77V 2L % HTGL OGNk 5Fni v F—E0wEes
" 5KF & LT PLC OGOV TR Z1T o 7,

2-2 I L OEY)

(D)7

U-73122, U-73343, =2—/Lfiz) b U 7 A(cholate-Na) & U8 dithiothreitol(DTT) %

ik )> 5 . Phosphatidylinositol 4,5-bisphosphate [myo-inositol-2-3H(N)] PIPs

(TEIEENSEA L2 DM Lz, ZOMORIET, A5HE 1 %= 1-2(0)

W~ L7z,
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(2)Eh Y

ARFSCH 13 1-2(2I1Z50# L 7= Wistar RHEVET ~ FZ2fE L., BT 24 REiE R

LTHW, BB 3siid, I RFAMIEmEEELZE RIS TR EZE LN

TW5 (K§RES - H-27-85-16),

2-3 FEERIjik

(DB AT O 7 Y

VBT I PR O AL O ES 2 :1E, ARfa S0 13 1-3(DITR LT,

(QHTGL i&EM: oW E

HTGL {EVEDORIE LT, AfmH 18 1-3@ITR L,

(3)Western blotting (2 & 5 HTGL % > /)7 & D

Western blotting (2 &% HTGL # > /X7 B O HEX., A 1 %2 1-33)I1TR
L7,

Q)R AR Y R—8 CIHEHEOHIE

S E IR 2 AGw SO 1 3 1-3(D) TR L7 A TR FIEA 70 & LB LTtk B
FEARE 1g 12t Lok L7z 20mM Hepes-K #%fE#% (1mM DTT, 0.25M Sucrose, 1mM
EDTA, 0.7% cholate-Na &4, pH7.0, 4°C)500 1 % 1z, K% FiE#E(15sec X 2, 4°C;
AEfMANvTFo~vA7uREl A )2 L, Thz, =@047C, 10,000 X g,
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30min) L, Z ®iEl 1% PLC ORIBEREE M & LT,

PLC & £ 1X . Higashi & @ F ik 40 2% U CHl & L 7=, 0.37kBq
Phosphatidylinositol 4,5-bisphosphate [myo-inositol-2-3H(N)] PIPs ZF&H & L, =
N % 100mM Hepes-K #Zf#i#Z(1mM DTT, 1mM MgClz, 1mM CaCls, 0.1% BSA, 1%
cholate-Na, 0.8 mg/ml phosphatidylcholine &, pH7.0, 4O A, ZAUZHEESE
Rah 5ul 2N 37CT 10 ofiE L7z, T, JUSBIARTOX BIZIL, 10%TCA
Z100pl A7z, D%, 10%TCA % 100 ul MMASUSZFIE L, #.0(16,000 X
g, 5min) L, ARk L72[2-3H]IPs & & e Eif 100 w1 Z8H L. 22U w32 > F 2ml
Mz, iR FL—var vz —(7 rh i LSC-6100 AN X o THdE
ZHE L7z, PLCIEMIEZ, fmol/min/108 cells TFE L., 3 72\ L 4 FIKDFE KLY
YRR A TR LT,

(5)F — & lLFL

H1E -8R LT,

2-4  SEBRAE A

(1) FF itk s HTGL Zibizxt3 5 PLC BHEAI O R

77 AL XD HTGL 53z k4 % PLC OG-z >\ TREt&21T>7-, PLC
(ZRFRARBAEFEAICToH 5 U-T31224D DR EEIENNCENT TV 12 Kk D HTGL D43
WFE LIl Sz, — 7, U-73122 OEEELEA T PLC FHEER 2R T
W U-733439 IR Z ML T HIT & A EEMTRO b - 72 (Fig.8A),  [Al
BRIZ HTGL # /37 EHIZB W Th, U-73122 ORI W] S 7= 23,
U-73343 TITREZEEM L THIT E A EBLITFRO Bz - 72 (Fig.8B),
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(2) PLCIEHICRT AT T %R

Ffife & 77 o 3T, Ml PLC 1EMEOZ LI OV TRE 21T - 72,
Fig.9a (I & 7' Z V' v v OIRE R ORI\ 1 2 e PLC & Z(kic >
WTRLTWD, 0830077 Vv btoEizcky, PLCIEMH = ba—
Lt L, 10 TR 15 Do ER AR L=, F7z, Fig.9b i3fFfa s 77> v
Y OREHEINCE T D PLCIEEDOZELZ R L TS, 7TV v ORI
WFHIREAN PLC V&L EH LT,

B FFVvrizkd PLC OiEE ERICHT 2F vy o —EHEA
KO PLC BLERI DR E

Fig.10 177 ¥ v A2 L D #ikaN PLC {&MED AR T 2 I R/RAEAFr o o F
FT—EB KU PLCODEGIZONWTRLTWD, P72 k5 PLCIEMED FAIZ
FZREITF a v X —PHEATH S PP2, Herbimycin A fF7E T, FLEN
biviz,  F72 PLCEAITH 2 U-73122 f7(E F. FAFILRO HiLi2s3, U-73122
OREEFRUA T PLC BLEMEH DRV U-73343 f774E F CIXBLEERIXE» - 72,

2-5 #Ei%

PLCIZIE7 A VA LMFAE L TR Y HLEY TI3HAE 13 FHEE STV 5 708,
FAEEDEWIZIE> T 6 FEOTII KA S TWD,  PLCBIE 7 BIEE @A AR
FOSBIEGE LRI EEH TV 7 LTIHEME LSS, PLCy I3 PLC O 7 A
VYA LTHY SH RAA U &2FF>S, 72 Src 12 > FF—F (2L Sre fHR(SH)
RAALUPFELTEY Sre DF U UIIZ k> TSH2 RAA V%240 LTHE
AL, PLCy A& b FrY U Uik Eh, & bsind, FheFrirodi—+E
DIEHEALITEEN Y VBt S7u7= PLC y 13 PIP2 243 L IPs & DAG ® 2 SOt v
RAy By —ZEET LT ERMbNTND

ZNHDORERNG, 7TV AT X D) B O HTGL 773, PLC BHEAIIC
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FommlEnizZ Lok v, FlaicisT 5 PLC IEMOZEB A<=, T5 &,
JFAaN O PLC EMEIL, 7T ¥ v LRI OIRE R ORE M N7 T Vo v O
EOBIIENES Lz,  BIZiZTo PLC HiE EFIE, EZREMF s %)
—EBRHEAIS PLC LEANC L 0 2RO bz, Xu bOWEIZ X 5 &fifast~
U w7 ZIZX D e-Sre 4t L7z PLC OIGEMHALAHE S TWD 9,  F72bLE
1 EORERT, 77V v ic kb HTGL O43WiE G # 378 & oH IR &
DRBEINLTD, 778D HTGL o4, B2 6L 77V Uil
NIZBATT 2 2 L CHZREE T o3 —B20M L, B Va5l &z
L.PLC Z{EMH b S E 2 F TIP3 B L O DAG OFEADEE S L TV D HNRIE I L7,
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Fig. 8. Effects of Phospholipase C Inhibitors on the Stimulatory Release of HTGL by Prazosin

8A) The hepatocytes were incubated with prazosin (100uM, @,H) or without (O,]) in the
presence of U-73122 (O, @) and U-73343 (CJ,M).

Significant differences compared with the control: *p<0.05.

8B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (%) prazosin after pre-incubated for 10 min in the presence of PLC inhibitors, and
the supernatants were harvested for western blot analysis with an HTGL antibody.
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Fig. 9. Increasing Effect of Prazosin Phospholipase C Activity in Hepatocytes

(@) The hepatocytes were incubated with prazosin (100uM, @) or without (O) over a
30-min period. (b) The hepatocytes were incubated for 30 min with prazosin various

concentrations (0-100pM) of prazosin.
Significant differences compared with control: * p<0.05, **p<0.01 and ***p<0.001.
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Fig. 10. Effect of Non-receptor Tyrosine Kinase Inhibitors and Phospholipase C Inhibitors on
Increase in Phospholipase C Activity by Prazosin

The hepatocytes were incubated with 100uM prazosin or without (white bar) in the
presence of PP2 (black bar), herbimycin A (cross bar), U-73122 (vertical bar), U-73343 (slash

bar).
Significant differences compared with the prazosin-treated group and without inhibitors:

*p<0.05 and **p<0.01.
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o4 777 ) ay—XtE0 5 Signa TECT® CaMKII Assay System (7' 12 X Htt
/5. Adenosine 5-triphosphate, [y -32P]-ATP(111TBg/mmol) [3/3—F > = /L~ —
HPOEALZbOEMEH Lz,  ZOMoREEE, R 1 = 1-2D1CR L,
(2

ARFmSCH 1 5 1-2(2) 12508 L 72 Wistar SRHEMET » F &2 fF L, EBRAET 24 Rl &
LCTHW, RBEMERIT, &L RFAM MR ELZ BRI TURREZE LN
T KRE S « H-27-H-16),
3-3 EBRITIE

(DR EE 2 oo R

EHEIT S BRI AR O R EEHEAIE . ASHRSCH 178 1-3(DICR L7,

(QHTGL /&M | E

HTGL iEEOREEIL, ARFaCEH 13 1-3@ITR LT,
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(3)Western blotting (2 &5 HTGL % > /X7 B D

Western blotting (2 &% HTGL # > /X7 B O HEX, A 1 32 1-33)I1TR
L7z,

@Cazt /I NEY 2 U MEFEHE T e T A X% —F I IEHEORIE

TSR 2 AGR S0 1 3 1-3(D) TR L7 FIE TR A 72 & L@ L%, BiE
FRREEAE S5, BEEFME 1g 125 Lok#Hm L7z 20mM Tris-HCL #E & iR (2mM
EDTA, 2mM EGTA, 20pg/ml U 7> >4 e X —, 10ug/iml 7 7ua 5=,
5ug/ml &2 A ~X7F > 2mM DTT, 25mM benzamidin, 1ImM PMSF &4, pHS.0,
4°C)3ml ZNnz. K& TFaAE(15sec X2, 4°C; HEHINC T o~A 7 arElF A
—)%& L7z, Ih#x, 20T, 350Xg 5min) L, Z DE D EiE%E CaMK-11 O
FiEdm & L7,

CaMK-II {EMEDOHIEIL, 7 a A F+d Signa TECT® CaMKII Assay System % H
WTCER LT,  HERKIZ, ©4F 1L L7=_7F FEE (Biotinylated peptide
substrate)2.5ul & CaMK-II #iEM:ALiiE(1mM CaCle, 1uM H/LEY = U ), 0.1mg/ml
BSA)5ul % & e CaMK-II i (50mM Tris-HCl, 10mM MgCle, 0.5mM DTT,
pH7.2, 4°C)5ul {2 ATP(0.5mM ATP 5pul, [y -32P]-ATP 0.05uD)5ul Il z., @ik 2.5ul
THR LIz, = bu—Affid, ZoEMERoRPYIic= s e —iE(lmM
EGTA, pH7.2) %Nz 5, FEETR 20u] & CaMK-II HIELEE S 5ul 23RN L. 30C
ThHoMRE Lz,  RINEIR#E, KOSHK 10ul 2 SAM2® Biotin Capture Membrane
2O, Ttk 2M NaCl T 30 #f 1=, 243/ 3[FE, 2M NaCl & 1%V T 2
53 [H 4 [EEF% MK T 30 BH 2 e LEGZ S ¥ 72, 20 Membrane %z /3
TMZANY v xR UF bml A, RV TFLr—rar v Z—(T bl
LSC-6100 ) I & o THHIEME Z & L 72, CaMK-II & £ (X . nmol
phosphate/min/108cells THE L. 3 72\ L 4 F{K D) R ONEURERE % TR LT,
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(5)7 — & JLPR

K 132 1-3(WIT s LT,

3-4 FEBRRER

(1) FZvrickd HTGL x4 3 IPs A4 EH]. PKC EAIOZE

7T AL XD HTGL 5% % PLC LABED & 7 F IUREEIZ BN T /MER
IPs AR HIIZ BT 21EH & PKC OREIZOW TR 21T 272, IPs IR
#ITdH 5 Xestospongin C50Z LV 7T V' 2 L D HTGL D4y WAL FHEHA o 1 B 1
IR = 7= (Fig.11A-11a), L2>L. PKC fEEHITH 5 Calphostin C57<°
Chelerythrine Chloride’® O E 2 /N L THL EE IR D L2 o -
(Fig.11A-11bc),  [AIEEIC HTGL # /R 7 EIZB W T, Xestospongin C (2L V)
H2358% 7z, Calphostin C 35 £ OY Chelerythrine Chloride TIE#IHI 23588 5
72 o 1= (Fig.11B-11abe),

(2 FI7V kB HIGL H5Wicxtd % DAG &7 e/ kRN
DGK [HEAIDZhR

eV T PLC BARED & 7 IUUREEIZE W T, DAG OEBEHMICI T 21EH & DGK
DEGIZONW TR ETT 72, DAGIZ X DHili &k L, PKC % Fiseicim AL
9% Phorbol 12-Myristate 13-Acetate (TPA) 59{Z & 5 HTGL D43 TR0 H 727
Slcy T IV HEFETTHHAGHIE LR OO o7, EHI1Z, DGK [H
EHITIH D R5994960IAF FTH T T V' LT & D HTGL NI 5 3 2 5213380 &
n7enr-7-(Fig.12A-12ab),  £7- HTGL # v 37 B IZBW T b &AL 5
IR 5o 72 (Fig. 12B-12ab),
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(B IV kB HTGL Wi xT 5 Cazty L — X — DR

77 A KD HTGL 733 2 fija Ny Caz A8 D52 >\ T 21T -
o 7TV VAL D HTGL pisld, Mlaikz Zi T& DNREMED T & hF 2
FIVTZ AT IARIZ LTZ Caztf L — hAITH D Quin2/AMEV D2 EEHE AN A ] &
N7=(Fig.13A), & 512, HTGL # > /87 EIZB W T H Quin2/AM DR FRIIC
P 2358 572 (Fig. 13B),

4) FI itk B HTGL Wizt 3NV EY 2 ) VIHERIORE

RIZ Caz*D Y T fniE s L TRENRIEE S NI THLINEY 2 ) VD
BlzoW st &airo7z, 77V v itk d HIGL OE, 7=/ FT7 YV
AT CaiBAFRIC A ILE Y 2 U IR ET HILFEH Trifluoperazinet?, 77 % L
VIR T I RHEART Ca2FE R INEY 2 U U ZHEST D W-T6) D3 N
WZEnE L Ifl Sz, £ W-TOR CLHRTOAEY 2 U URHEEHORD T
FIVVEEFELIR TH D W-HO TIXEEZ M L CHLIMHENIIIFE E A ERBD LN o
7-(Fig.14A-14ab), & 512 HTGL # v /327 BZ 2BV T b Trifluoperazine, W-7 @
BRI INHI NG B 7203, W-5 TIEHHIAFERD b 7e - 72 (Fig. 14B-14ab),

(B) IV rick B HTGL 3z xt3 5 CaMK-1I FHEA| D% R

ANEY 2 ) ATHNVED 2 ) ARGEERROEELZR S, FZT 7Y i
£ % HTGL /5Wizxtd 2 CaMK-II OB G2 DWW TRET &7 o7z, CaMK-1II IZFF
IZBRVBHEER 28323, CaMK-T X IV 72 EIRWARY MLVOAESCH DY Vb
L7z CaMK-ILIZPHFEH 2R S 72 & O & 5 KN-6269 O FEHT N A HTGL
SRR S 72 (Fig. 15A-15a), & 7= CaMK-II O F5 21 72 BHEAIC & % KN-9365)
OREFINAENT 7 Y v O ERIFIHl sz, HiCiE KN-93 ORISR T
&1 CaMK-II FHLEE A O fish Ty KN-9260(2 X - CTIEi 280 L < & #1358
D bR 72 (Fig.15A-15b), & HICHTGL # > 237 EI2B W T 1 KN-62, KN-93
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DEERFEOCIHENRD 5722, KN-92 T NRBD 5o iz
(Fig.15B-15ab),

(6) CaMK-II {EMIZHT 27T D3R

Rl & 72 > AT MiN CaMK-TT {1 DO ZLIZ DWW TIRET 21T - 72,
Fig.16a (IR & 7T v v o ORE R OREIZ 81T 2 /RN CaMK-II #EMED %
BIZOWTRLTWS, 0203077 Vv EDiREIZE Y, CaMK-IT iEPEIE
oy ha—LEHEEL, 104 TR 2.0 E0 ER %2R L=, F£7-. Fig.16b [ZiFHII
ETT U ORERINCET S CaMK-IL {EEDOELZ /R L TWD, TI vy
DFEFEHENN LRI N CaMK-II i&MEx B L 7= (Fig.16),

3-5 HE

AIEIC L DRERND, 7V v ik D HTGL O3MiE, 77 Y v v ORiaN
ITIZ R D2 R TF oy %7 —E%/ LT, PLC XU PIBK OiEHALA S L T
WHHEEZRLTE,  AETIE PLC OWEMHLLE, ¥ RAv BV Py —Th
% IP3 & DAG 2L D ¥ 7 FIUBEIZOW TR 21T o 72, IPsIZ X 2/ Maikins o
Cazthttilx, AN Cazt EA-Z5I& 29,  Fig.l2a DRIV 77Vt kb
HTGL D53/ s o Ca2tti oG08 mg iz,  —J . DAG & Ca?
X PKC OIEMALZ 5| & Z 923, Fig.12b, 13a, 13b OfEHRIC L 5 & HTGL 73 MAiZ
B1F5 PKC KO DGK 2L DR AT 7 F VU BEO AR OB 51388 TR FH A RIE
SNz,  ZToOLEFELUEMIEA Caztdi% Oa., IAEY 2 Ul Cazhia ¥
VoY EREA UMIROMREZ TRET L T\ 5 50, REIZBIT DBRFHIBW T, L
EVaVUERETLET TV ICL D HIGL Opuwix, K& Il sz
(Fig.14), BEEKEo7- Ca/ I NEY 2V AL EHIC CaMK ITHEA L. iEMEAL
DL THEA ERERBICEE LTS, CaMK 77 2 U—n 5 H CaMK-1I
IZ2W T, Niki HOETIET v MEB ML Y CaMK-II 24 L CTA » A Y 53k
ERET AL ETELTNWS 60, IVl kd HTGL OHWIIHE W T
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CaMK-II fHEANC X 20 23580 b7z (Fig.15), b OfER»G, fFfi e 7
Tyl ERE L, FMRICET 5 CaMK-IL iEEOFE 25 ~7=, T5&. JIF
AN O CaMK-II {EMEIL, 77 YV v v PR ORERR OREB LT Z7 > v v
DPEEDHNNAEN 7 LT,

ZZETOMRLY, 7TV vtk b HIGL OMWE, BZLL 7T v wm
FRNA~BATT 5 2 & CIHFZRZRTF e o F—EB 240 - 15k L. PLC KO
PI3K ZEMA S &, IPs pEAIC LV /Mafks o Cazasfitttl, 2 @ Ca2 it ThliE/
ENTHNVEY2) b 2D Ca2t/NVEY 2 U UEERIZE D CaMK-IT O
{EREREICES S LTV D Z ERNRIB I LTz,
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= H\é\é
0 _22 1 1 1 0 N 1 N 1 O N 1 N 1
0 001 o012 1 0 100 200 0 25 50
Xestospongin C (uM) Calphostin C (nM) Chelerythrine Chloride (uM)
11B)
Prazosin — +
Xestospongin C (uM) 0 00101 1 0 00101 1 11a)
. .
Calphostin C (nM) 50 100 200 0 50 100 200 11b)

HTGL- _r.m

Chelerythrine Chloride (uM) 0 10 25 50 0 10 25 50 1lc)

HTGL [T ————

Fig. 11. Effects of Inositol-1,4,5-triphosphate Inhibitor and Protein Kinase C Inhibitors and

Diacylglycerol Kinase Inhibitor on the Stimulatory Release of HTGL by Prazosin

11A) 11a) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of Xestospongin C. 11b) The hepatocytes were incubated with prazosin (100uM,
@) or without (O) in the presence of Calphostin C. 11c) The hepatocytes were incubated

with prazosin (100uM, @) or without (O) in the presence of Chelerythrine Chloride.
Significant differences compared with control: **p<0.01.

11B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (%) prazosin after pre-incubated for 10 min in the presence of IP3 receptor inhibitor
and PKC inhibitors, and the supernatants were harvested for western blot analysis with an

HTGL antibody.
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12A)

12a) 04 12b)
0.2 +

O . 1 . 1 0 . 1 . 1
0 50 100 0 2.5 5

TPA (nM) R59949 (uM)

o
~

£

HTGL Release
[pmol FFA/min/10%cells]
(e
N

12B)

Prazosin — +
Phorbol 12-Myristate 13-AcetatemM) 0 10 50 100 0 10 50 100 12a)

AL I . ——

R59949 (uM) 0 10 25 50 0 10 25 50 12b)

HTGL 0 e T v G

Fig. 12. Effects of Diacylglycerol analog as Protein Kinase C activator and Diacylglycerol
Kinase Inhibitor on the Stimulatory Release of HTGL by Prazosin

12A) 12a) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of TPA. 12b) The hepatocytes were incubated with prazosin (100uM, @) or without
(O) in the presence of R59949.

12B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (=£) prazosin after pre-incubated for 10 min in the presence of PKC activator and
DGK inhibitor, and the supernatants were harvested for western blot analysis with an HTGL
antibody.
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13A)

0.4 13)

o
N
T

k%

HTGL Release
[pmol FFA/min/10%cells]

Quin2/AM (uM)

13B)

Prazosin - +
Quin2/AM (uM) 0 5 10 20 0 5 10 20 13)

HTGL- S S S

Fig. 13. Effects of Ca?*-chelator on the Stimulatory Release of HTGL by Prazosin

13A) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of Quin2/AM.

Significant differences compared with the control: **p<0.01.

13B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (=) prazosin after pre-incubated for 10 min in the presence of Ca?*-chelator, and the
supernatants were harvested for western blot analysis with an HTGL antibody.
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14A)

143) 14b)

0.4

0.4

o
()

HTGL Release
[pmol FFA/min/10cells]

0 " 1 " 1 " "
0 10 20 0 50 100
Trifluoperazine (uM) Concentration (uM)
14B)
Prazosin — +

Trifluoperazine WM) 0 5 10 20 0 5 10 20 14a)

HTGL: e ——

Concentration (uM) 0 25 50 100 0 25 50 100  14b)
W-7 HTGL-

W-5 HrcL- [

Fig. 14. Effects of Calmodulin Inhibitors on the Stimulatory Release of HTGL by Prazosin

14A) 14a) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of Trifluoperazine. 14b) The hepatocytes were incubated with prazosin (100uM, @,
M) or without (O,) in the presence of W-7 (O, @) and W-5 ([1,H).

Significant differences compared with control: * p<0.05, **p<0.01 and ***p<0.001.

14B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (%) prazosin after pre-incubated for 10 min in the presence of calmodulin inhibitors,
and the supernatants were harvested for western blot analysis with an HTGL antibody.
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15A)

15a) 15b)

0.4

0.4

HTGL Release
[pmol FFA/min/108cells]

5

0 . L . L 0 . L . L

0 2.5 5 0 2 4

KN-62 (uM) Concentration (uM)
15B)
Prazosin — +
KN-62 (uM) 5 15a)
HTGL- —-

Concentration (uM) 0 1 4 15b)

KN-93 HTGL- m-
KN-92 HTGL: s — -

Fig. 15. Effects of Ca?*/Calmodulin-dependent Protein Kinase Il Inhibitors
on the Stimulatory Release of HTGL by Prazosin

15A) 15a) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of KN-62. 15b) The hepatocytes were incubated with prazosin (100uM, @,H) or
without (O, 1) in the presence of KN-93 (O,@®) and KN-92 ((],H).

Significant differences compared with control: **p<0.01 and ***p<0.001.

15B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (=) prazosin after pre-incubated for 10 min in the presence of CaMK-II inhibitors,
and the supernatants were harvested for western blot analysis with an HTGL antibody.
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Fig. 16. Increasing Effect of Prazosin on Ca?*/Calmodulin-dependent Protein Kinase |1
Activity in Hepatocytes

(@) The hepatocytes were incubated with prazosin (100uM, @) or without (O) over a
20-min period. (b) The hepatocytes were incubated for 10-min with various concentrations
(0-100uM, @) of Prazosin.

Significant differences compared with control: *p<0.05 and **p<0.01.
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Wawm 7k bH HTGL O4 W% 5

cyclic AMP B L O"'a7 A % F—8 A DG

RO E T T V' v 2 kLD HTGL O43isE, Al Caztd EFIZ XLV | Caz+il
BHNTETHOLAINEY 2 ) EEEEREED SHI2 Caz/NEY 2 U VK
LR CTH D CaMK-II OIEHALARE G L TWAHEE R L TE, ZOHLEY
2 U UE, SRR Y LB E L THILILTW DR, ZHUEIEY 2 U Ud&<
DY T FIREICEE L, EERNTEL OMRBFRBLICEEL 52570 Tho,  FE
BRI, INVET 2 U UREEHZ X7 EIZITEIED CaMK OMIZT 7 =/VEEY 7 7 —
BACORHEAR Y AT 7 —EPDE) 2 ENFEEIN TS5,  ACIL, ATP 2%
By RAyEV XY —ThHD cAMP IZEHT HEEFETHY . cAMP X PDE (XD
5-AMP |23 fiREiL D, Z® cAMP 1%, cAMP K77 v 7 4 % F—E(PKA %
IEMAET 2 2 L TE L OMIBHREICE G52 ENMbN TSN 8 KT T
cAMP 78 PKA OfihiZ cAMP {K1EMEAcHa % o 7 B (Epac)lCfsa+ 252 L T R Y
RO ARG T D E WO ME L H D 6970, I HIIETFA T UmEEIC
X DA B O LPL 3 UWACHIFEN cAMP &0 EH2BEE L T\WD Z s Sh
TW5 W, Park HiX, v U AOFEGHH GBIV T resveratrol Of%
[ $% 51X PDE Z 40l U N cAMP & EH 251 &2 2 L 2HEL T 5D 72,
FTT V%, MlaN PDE IREEHZRSZ Mo TRy 8, 22 TARE
BRIZEBNWTH T 7Y AT X DA cAMP BEOZERE Z W, HTGL D53
WBLEHZ50TIE RV EHRNEND,

FZTARETIE, 77V v X D HTGL O3k 2 AIHE PN cAMP & %)
DR & Z Ut 5 PRA OTEHALD B GIZ DWW TRRF 217 o 72,
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4-2 RIE K OEY
(1)7A K

2’,5-Dideoxyadenosine, H-89, KT5720 (XFEHi3EH5, MDL-12,330A 1L 7
<4t/ 5 . cAMP Biotrak Enzymeimmunoassay(EIA) System IX GE ~/V & 7 7 %k
N5, PKA Assay kit 1 X U AR 7 £E 7> 5 . Adenosine 5-triphosphate, [ vy
-32P]-ATP(111TBg/mmol) 133 —F oo l~v—tnbBA L b D2 L=,
ZOMOFEIT, AFHE 1= 120" Lz,

)&

AFWSCH 1 5 1-22)ICFE#k L 7 Wistar SREEMET » b2 8F L, EBRAT 24 Fefia R
LTHWE:E, BEEi, @ILR P EmisE i Z A S TUKRZ2ELN
TW5 KRES : H-27-8-16),

4-3  FEERGIE

(DAMREE AT O 7 T

EFHERT FEE AR O FH B OWMRER IR IS, AGRSCH 1 % 1-3(DITR LT,

(2HTGL i& D HIE

HTGL iEMEDORIEEE, AGHLH 1% 1-3@ITR LT,
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(3) Western blotting (Z & % HTGL # > /X7 'E Dk

Western blotting (2 &% HTGL # > /X7 B O HEX, A 1 3 1-33)I1TR
L7z,

(DN cAMP & ORIE

JFSEE A 2 AGwSCER 1 3 1-3(D) TR L7 HIE TR A 70 & LB LTtk Bise
AR 1g 12k Lok L7z B%TCA 1ml Mz, &F /37 B & BRRFIC AN - LB S
H cAMP O3 fRZBEET 5, T > 7 AEHKR(HT.2,4°C)200ul I x, SRECL .

A il (5sec X 2, 4°C; S&M #E#! Vibra-cell ultrasonic processor) . i#.02(10,000
X g, 20min, 4°C; SORVALL % fresco) 35, £ ® k& 600ul ZEH L, /Kafi—
—7 V& 5 EEMZ TCA =5t FE(=—7 V@ EkRE L. TEOKE O pH 2k
(272572 b FEEZRI, £D cAMP &% HlE L7z,  cAMP O HlIEX, GE ~L A
77 %D cAMP Biotrak Enzymeimmunoassay(EIA) System Z HAWCE&E L7z ™),
cAMP &:Z. pmol/106cells TF L. 3 M{RD ) OFEHEL = TR LT,

G)YFurA X F—F AEEOHEITE

JFSEE IR 2 AGwSCEE 1 3 1-3(D) T/ L e FIE TR FEIEA 72 & L@ L%, BiE
ZERE U AR AR PR AR K (PBS) T 3 [BIMIfu S HIEE L 22V KX D FE0 o L, 85
FEFMIE 1g 2k Lokm L7z 20mM MOPS #2f##% (25mM S -glycerophosphate,
5mM EGTA, 1mM orthovanadate-Na, 1mM DTT; pH7.2, 4°C)1ml Z Nz . JK#& T
B A (10sec X 2, 4°C; S&M #E:#H! Vibra-cell ultrasonic processor)% L7z, I
Zm0(4°C, 10,000 X g, 20min) L, Z Ol FiF % PRKA OHIEEREN & L=,

PKA {EHORIEIL, X Y AR T #:00 PKA Assay kit # W CER L= ™,  FEEEIR
IZ. Kemptide(LRRASLG)5ul & PKC/CaMK Inhibitor ¥&# 10ul (Z Mg/ATP &k
(Mg/ATP:[ y -32P]-ATP =9:1)10pul 2N 272,  HELVIE 20u] & PKA HIEES B 20,
ZUWAL, 30°CT 10 oMiRE L7z, K ETKIGEIEE, F5 < MGK 25u] % P81
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Phosphocellulose Squares paper (ZDH, Zil%x 0.75% U 2T 5 47H 3 [BIYeiF1%.
T NTh M 1 EIPEE LR S Y2, 2O paper /3 TIVIZANY vF¥ v
F bml 2z, Rk T L—varhv ¥ —(7 e hHl LSC-6100 &) (2L -~T
HHHEMEZHIE L7,  PKAEMEIX. nmol phosphate/min/106cells TF L. 3 72\
L 4 fRAR D15 R OEHERA 72 TR LT,

(6)7 — & flLFt

R CE 1= 1-3WITR LT,

4-4  FEERRE R

(1) FFY vz k% HTGL iz xtd % AC FHEA DR

77N XD HTGL 73z kt4 5 AC O G Iz W THRETE1T>72, AC D
BAWIBLERITH 5 2°,5-Dideoxyadenosine™ DY FEHA NN A HTGL /34 i3l &
Nico  FRTT=NEBY 7 7 —BOHEGHIMEATH S MDL-12,330A70 DR AL
BN L < Il 2358 H 7= (Fig. 17A-17ab), & SIS &FEERAI DI FE IR AT

(2 HTGL % > X7 E O 23589 5 1172 (Fig. 17B-17ab),

Q) FFVvrizkd HTGL ibizxt3 3 PKA FHER| OZh R
TN kD HTGL ik xt+ % PKA HEAI O FIZOWTHREBI 21T 77,

HTGL 55il3. FNFnEiiqn 2 4 70 PKA FLERITH 5 H-897) K X KT-572078)
DOIAF T, HERORE EFIZEOIH S 7= (Fig.18A),
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(3) HEKIN cAMP BICHTH T TV VDR

e L 72 > o U3 FE T, MlEN cAMP O Z &>V TR 21T - 72,
Fig.19a l3fFMife & 7° 7 v o v OIRE R ORGEIZ 31T 2 RN cAMP & O A2
WTORLTWD, 0450077y v EoilEICL Y, N cAMP &iT =
ha—/L &bl U, 30 /0 #RINER THR 1.5 5o MA ~ L7z, 5IZ Fig. 19b (3
fal 77 v v OREEINCE T 2/MEN cAMP &0 ZE# 2 R L T\Wb, 7V v
¥ OPEFEHNNT AL HIAEAN cAMP BT K& <Lz,

4) FII Iz E BHKEN cAMP &0 ERicxt4 5% AC FREH|DOZhE

7T Al K BHIEAN cAMP &0 FRIZ%T 5 AC OB S IOV TR AT 7.
AC FHEAITH 5 2°,5-Dideoxyadenosine 3 XN MDL-12,330A A7l Lk » T, 77
VN & D cAMP & O BRI EBRLES O RN O INH] S 472 (Fig.20ab),

(5) PKAFEHIZRT DTS O%R

RN BT 277 Vv i £ 5 PRA {EHOZ(IZ OV TRFT 1T o 72,
PKA JEMEE, iR s 777 v EDRBEICL Y, £ OiRERR ORGE I E5A-
L 7=(Fig.21a),

6) FFY vz kD PRAERMIZHT S PLC HERIOZR

7TV A KD AN PRATENED L5259 % PLC OB 52 DWW TR 24T -
72, PLCIZRFEMRERTH 2 U-73122 DHAFIZL > T, 77V AT K D5
faPy PKA {EPEO ERFH sz, —J7. U-73122 OREIEHEIA T PLC BEE
RADBRD TR U-73343 OHEAFTIXT 7V 2 1 X HMkaN PRA JEMED EF1X, 1
& EBALRFRD 7R Do 12 (Fig.22),
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(7N o7V ks PRAFEHIGICHT DO VEY 2 ) VHERIOZIE

WIZTZ v A XA/ PRATEMED ERICK T 5 PLC OB HIZ W TG &
1To72, eV UHEARITH D Trifluoperazine DIL(FIZ L - T, IV v
N K HHIEN PRA TEME O R IXFEA ORI 0] < 7= (Fig.23),

® FI7V v izk B PRAFEMHIZHT 5 CaMK-1I fREA|DOZhFE

HIZT TNz L AN PRA iEED FERICxd 5 CaMK-1T OB 5-(2- 2o\ T
WiatZi1-o7-, CaMK-II FHERITH S KN-93 DIiLfFIc k> T, 79/t kb
AN PRA JEMED _EF T L EA] O EEINIHEOINE] < 7z (Fig.24),

4-5 HE2

ARETIX, MM cAMP &OZEH) & 21Utk 5 PKA OIEHLIZ OV TRiH 21T -
7o FiglTOfER LY 7T v iz X b HTGL O 43ui0E  AC 2/ L 7= N cAMP
BEO EROBENR®RENTZ,  HIKEN cAMP &0 EFi3, PKA OflEY 7 2=
MIHEA L. PKA 22Dy 7o = 2@ LIEMRL L 705, Fig18 OfER LD
PKA HEANZ Lo ThHfl s e Z & T, 77V v X% HTGL O3 PKA
DIEMALDOBE G AR S -, 2 TT 7Y IS X DN cAMP & OZE S %
ELIEZ A 7TV r EFMIAORERF ORI LT T Y o OREDOHN
v B L7 (Fig19), HIZZ o BR LMl cAMP &%, AC HEANIC LD
F L <l &7z (Fig.20),  Morita 5 OHREIZEBNT, VT =T ALy FIZK VAT
Mifa2> & > HTGL 73 WMEHEA RS AL DB, Ml cAMP &IXiRER 30 #loks
WC—li 7R B 2T 1, LavL, AFEBFERICE D &M cAMP &3 —i#
Mp ERCIE < FIMKGEMIIC ER LTWs, ZHux7 7 Y v L M
O PDE FHEFEHOEE DD LEZXHND Y, EEIZ MMRIZZ Y v & PDE
[EAITH S IBMX & 2iEfE L TH HTGL Wit shi-f £ Tho7r,  Fi-
cAMP 7 F 11 7 (L7 F U )L cAMP)IE, HTGL D5y & il 5 & 8y 804 & 5 23,
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1mM ¥ 7 F UL cAMP IZ & 5 HTGL O43sd, £ o 72 < Bn3i@d bz o,
INHoZ e XY a6 O HTGL 53U 13 &H HFRE O cAMP &R MWETH D |
FH—72cAMP &D EH TIZTHTGL M AIAT O RN DRSNS, —h,
Fig.21 OFER L 0 IFMIENO PRA G, 77 Vv v EFMla O E R ORGSR ks
LT Z Y OREOEIMIEN ER L, ZHUE, cAMP &0 E5 EFHBIL T
Wb,

LEDFER XY, 77 v sk b HTGL SuMEErEA X, AC OIFHE(LR LY
PDE #0123 2 I O cAMP 0 FFRNEHEICEE L TWD Z LRk S
7o FHUZEVWEBZE 5 cAMP EHIZ X5 PRKA OFEMEEDRE G- L TnWD Z &R
Ihie, o, KmXESEOMRLE D, 77V k5 HTGL srinfeiE
TERIE. BF 5 <8 Ca2HICIR S INE Y 2 U v & DOFEAIC L D CaMK-TT i
MibZol &l Z L, AC OIEMAEIZK S cAMP &0 EH-. £k < PKA OiEMHA(b
DEE L TWD Z ENRBRI Tz,
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Fig. 17. Effects of Adenylate Cyclase Inhibitors
on the Stimulatory Release of HTGL by Prazosin

17A) 17a) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of 2’,5’-dideoxyadenosine. 17b) The hepatocytes were incubated with prazosin
(100uM, @) or without (O) in the presence of MDL-12,330A.

Significant differences compared with the control: *p<0.05 and **p<0.01.

17B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (=) prazosin after pre-incubated for 10 min in the presence of AC inhibitors, and
the supernatants were harvested for western blot analysis with an HTGL antibody.
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Fig. 18. Effects of Protein Kinase A Inhibitors
on the Stimulatory Release of HTGL by Prazosin

18A) 18a) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of H-89. 18b) The hepatocytes were incubated with prazosin (100uM, @) or
without (O) in the presence of KT5720.

Significant differences compared with the control: *p<0.05 and **p<0.01.

18B) Western blot analysis with an HTGL antibody. The hepatocytes were incubated for 60
min with (%) prazosin after pre-incubated for 10 min in the presence of PKA inhibitors, and
the supernatants were harvested for western blot analysis with an HTGL antibody.
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Fig. 19. Increase in cyclic AMP Content in Hepatocytes by Prazosin

(@) The hepatocytes were incubated with prazosin (100uM, @) or without (O) over a
45-min period. (b) The hepatocytes were incubated for 45-min with various concentrations
(0-100uM, @) of Prazosin.

Significant differences compared with control: *p<0.05 and ***p<0.001.
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Fig. 20. Increase in cyclic AMP Content in Hepatocytes by Prazosin

(@) The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the
presence of 2’,5’-dideoxyadenosine. (b) The hepatocytes were incubated with prazosin
(100uM, @) or without (O) in the presence of MDL-12,330A.

Significant differences compared with control: *p<0.05 and **p<0.01.
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Fig. 21. Increasing Effect of Prazosin on Protein Kinase A Activity in Hepatocytes

(@) The hepatocytes were incubated with prazosin (100uM, @) or without (O) over a

60-min period. (b) The hepatocytes were incubated for 60-min with various concentrations
(0-100uM, @) of Prazosin.

Significant differences compared with control: *p<0.05 and **p<0.01.
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Fig. 22. Effect of Phospholipase C Inhibitors
on Increase in Protein Kinase A Activity by Prazosin

The hepatocytes were incubated with 100uM prazosin or without (white bar) in the
presence of U-73122 (black bar), U-73343 (cross bar).
Significant differences compared with the prazosin-treated group and without inhibitors:
**p<0.01.
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Fig. 23. Effect of Calmodulin Inhibitors
on Increase in Protein Kinase A Activity by Prazosin

The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the presence

of Trifluoperazine.
Significant differences compared with control: *p<0.05.

57



24)

-O- Prazosin (-)
—@- Prazosin (+)

PKA Activity
[pmol phosphate/min/10°cells]

0 2.5 5
KN-93 (uM)

Fig. 24. Effect of Ca?*/Calmodulin-dependent Protein Kinase Il Inhibitors
on Increase in Protein Kinase A Activity by Prazosin

The hepatocytes were incubated with prazosin (100uM, @) or without (O) in the presence

of KN-93.
Significant differences compared with control: *p<0.05.
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ABFZECIE, OIREEE T » NP Z A WIEERHIC O CEE AR 2 5 ik
U _—E(HTGL) O AFMARIC & 2 IEHERETERE OV TRET 21T o7z, Z OfTIC
BEL. 7 R U v ZEEEREKOTZ oo, HTGL O EEtEs % 2 &
BN L, TV v X b HTGL fruMedEEA i, tho7 vty
Voo AEERFEO T H R RRER T, T Y v ERIUEREKEG T D1
DT FLF U v o ZEEEBEESEREKR THLFTY U AEICEW TS HTGL
D WREERIZRD bR otz, £ 7 Rt U U B ERERTEO e 55
T RUFUREDT FLF U U EERIMERIC W TS HTGL s EE X
HHINT . DT TV D HTGL sWMEtEERIICR L, (&8 A EREE 5 2720
ol ZOT T OIS T HMOEZ IO & L TESZ AR OF
o —EBEMBE L7eo HTGL iMEEER OZLIZBO b vz ihoTe, L
L. EZRERT b bl T 7y o3 —EB OB EIRB S N7, T a21T
Sl 2 A, BELIEZERMTF o X —E M TH Sre Ty —8
ZJr LT HTGL 3 AR L T Z & VR Ev7e,

HZRERTF v % F—BOMEMHE(IEL, PLCy 21k 52 b, 77V
N2 k5 HTGL 53 WMEE Iz x 3% PLC FHEFEA O RIZ OV TG EZITo72 & 2 A,
EHELIMHRRBD O, EREFMRRICE T S PLC &AM~z A, 7T
vy L RE ST 5 PLC OIFMET ER L, ®icZ o k5 L7z PLC i
X, FEZEEMTF o xS —EHEANC LV MTRED 6N, Thbb, TT
VAT LD HTGL 70Welx, FEZHR T a2 —8 %35 PLC OIEMHAEA
G- LTWD Z &R I AL,

PLC OIEMELIZE W ([ PIP: A HEH & LickE v R Ay Py —ILIPs & DAG %
PEAT 205, IPs i3/ MR 6 o Caztfitth et L. DAG 13 PKC OfEMEALERE IR
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ELHFEH LTS,  ARWMERICEWNTT 7Y v i L %D HTGL 7 iMEErER I
faik D IPs SZARFRER & OIAF T, IMHEINRBO Bz, —Fh. DAG 7Fr 7z
& % PKC #ili#, PKC X° DAG OfGHH#REE Td 5 DGK DOFHEAITIX, HTGL 43T
ZALITRRD Do Tz, S HIC IPsIC L D/ & 0 Ca2t it L - TRl
CaZt®D LR ZEZ T2, 77V 2 X bH HTGL Wb, Ml Cazt L — hAIIE
fFFfdl sz, Fbb, 77V vl D HTGL 3%, Sre Fa v % —
BZI L7z PLC OIEMALIZFE S TP DFEAM, TIP3 1T X o/ afkib D Caztigi
WEH LTS Z &R ST,

WIZ, IR B Sz Caztid, PKC 72 & B L 7 MELEVERES OTEMEA L %
AL, MIROBERE 217>,  F7- Ca¥iid ¥ v VB LMEAT 5 Z & THllg
WNIEHAREETT D, 77 vl kD HTGL Mg ER I PKC OB 523K 2
EMTRIBINT-D T, Cattfi G X v /"I EHTHDHANEY 2V BX CaMK-IT ©
B GAZ DN THRF 21T o7& 2 A, T HDOARFERTE Ly HTGL O 43Ul A3
RooLNTZ, Thbb, 77V vk b HTGL OuE, EZREMTFa v
X —E %595 PLC OIEMHALIZ L5 IPs DREAE & ZHUTHE S /Matki o o Ca2tik
H. BiZidnneryal) o efEAE L, CaMK-IL 2GS ENEETH D &
R I T,

SHEREVEZ VR B L WHIN D B AEY 2 U iE, AC X° PDE OGS B 5
THZENRESNTEBY, £77 7Y%, PDE EERHZATLZ L85
nNTWng, 77V Ntk 2 HTGL O MANT ACBHEFANC X » TH L < il 4,
PRA [HEANZ Lo THMfilARO bz, £ITT TV &% HTGL 7
EERIIRT 2 MIAN cAMP OG- E2FILIZE 2 A 7TV i LD Miai
cAMP & FHPNE DO HNTZ,  EHIZ7T7 Y2k PRATERD EAH 3RO 5
niz, Tihbb, 772X % HTGL O53iE, AC O LR L OV PDE @
PN X 2 M cAMP &0 B L. ZHUcfkE S PRKA DTGB L Tnd LR
e S 47,

60



Thbb, TRLOMRENL, 7TV 3BE S < MO AR RIESE 257 (2 VR
T5HZ e MEAICBWTIHEZARITFr v X —B2IEHL L, ZThickd
ST FANAEL, PLC OFEM EF RO TIPs OREAMEZFRZL, 20 IPsIic kY
/MBI D TP S FIRZ I35 2 & C Ca it &2 L fIfaPN CaZ* D% £ T 5,
S SITIEBIN L2 MM Ca2t b I EY 2 U U OfEA . THICHE S CaMK-IT i
a3, FLTEBHIZ, CaMK-II OfEMAIC L v AC SiEMEL S, il
JN cAMP B L5 & Z il 9 PRA OFEMAL 2R 5, HTGL O 2 Wi e
Caz*OEEZ L 5 CaM/CaMK-1II & & CaM/AC/PKA RIZL» CHfi&h Ty, 7
TSUNIINLDREEFENALTHZ L2k Y HTGL OGWAEREL TWE Z &R
RENT,

TIT AT K BOMEEER T v ST S 0 HTGL iedtix, 2o ol
N T T IRZERRRICE VI EEZI SN Z ENH LN LR T,
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Release of HTGL from Hepatocyte

Sheme 1. HTGL signal transduction pathway by Prazosin
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