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> FxY) ¥ (ET-1) &, MasakisVick > T
MERE & DS TIEFEHCEE, h
EIEE LB LR EFERA LT 32EOT7 3/
BXYBBZRFIFRTHDZEBRENL, EE
AoMm#Ediziz, H¥50.61+0.21fmol/ml (n=
16) LS FENTVWEWHEDORVEYTH
20, MECEHEDRNVEYTHDL OO0, FEK
NEVTHEDPINZ 2 ) VISEETH 5D0EH
WMotz £ I AHShichiris®iz &k b & ME
IR ERE R X DET-1088E & h, &4
OfifED» & BET- 18D WERTWD Z LS
PIZRY, Ch»PREEDERIIBITET-1057
WEZFDERBIZODWTOREBITbIS LK
oz, SERET-1IOFAD UV L D TH 5 1EEMF

FERRELLVERS.
1. OEGHBREAEXIER

Z v bR OIS EMEOET- 1808 &
WEEPHHET 2 E, 1R T IS HES»IZ
ET- 1 X D HBADIEKBRD 61 BY, 4 A=Y
75 4 ik BHAITIIREFELNEO2. 265
WL T e, BEEEMERE R in situ hybridization
wic ko CET-10KR%2 %5 &, M2D &L 5Bl
5 hicEAR Ll DBMEPicRons. ZORT

E1. ET-lic & 2580 MIROEXR. BRZ v b
MR % 552 L, FCS (fetal calf serum) -freeD &4 T
TET-10:LESIBARIE % &7z (SC#ER4) & D 31A)
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2. BEELGHIEOn site hybridizationdk iz & 3
ET-1 mRNA%3H. antisenseiZBi5»IZET-1 mRNA
DOEEBBOSNB, T v MERLHHEROprimary
cultureZ A>T\ % (3CARS) & D 5(F)

RET-LZMZ Twiawo T, ET- 108588 L F
ToAmsht— 1279 e LTEULSICER
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% 1. Aortic banding (AOB) iz X 2 %8 (3Z#R6) & b 51 H)

Time of | Operation and n Aortic systolic LV weight (mg) Cell diameter

sacrifice treatment pressure(mmHg) Body weight(g) pm

1 week Sham+saline 5 125+7.4 2.31£0.02 14.78+0.16
AOB+saline 5 164+4.9* 2.70£0.04* 16.64+0.48*
Sham+BQ123 5 118+12.6 2.21£0.04 14.76+0.76
AOB+BQ123 5 169+6.0* 2.23+0.14% 15.32+0.48F

2 weeks Sham+saline 5 117+8.3 2.23+0.06 15.38+£0.33
AOB+saline 5 191+15.0* 2.83£0.13* 17.60+0.66*
Sham+BQ123 5 112+3.6 2.29+0.89 15.82+0.45
AOB+BQ123 5 180+14.3* 2.72+0.10* 17.40+0.70*

n, number of rats; AOB, aortic banding ; LV, left ventricle
*p<0.05 as compared to sham operated group, tp<0.05 as compared to AOB+saline group.

Values are mean+SEM
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3. Aortic bandingiz & 2 .LEISRBLETREL
BQ123iz X 2404l (£=). ANPIRET- 1%/ U THHE
LT BEEZD (UH6) X D3I,
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NP

GAPDH

LTBR2ERBLI:EEZ 5N 3%, BELEGH
Bin vitroDEBRIZ T ERwEVLDbRTWE RN
Bh b7, FTZ v b Daortic bandingLEf
BX, GREXE 7 V&RV, ET ZE M Dspecific
inhibitor T % BQ123iZ &£ 0 LEFAEKR, OIEKRDS
MElEn 2 pEPEREI L. R1LCTT LI,
aortic banding (AOB) Efidsham operation®fic
LT l, 2:88& b REIRINGEEE, LE
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EB LU LU OSERE E bERREINE A
Tw3, 2O kiF, AOBRZ & W ELEREIZER
L COLERE D DIERSERE I NI Z e
T~ah3, ET2AFRENEEE CH 5BQ123
X DLEBEABMFEI &N Z L RET-1ET, %
BEEZNLTin vivoTHLHEAZEIETL
2ZLBFHEENS, ZDZ L, M3 DNothern
blot analysisic#& 6+ % & 5 X AOBEIZD &
skeletal a-actin mMRNADOFEBREHEABA SIS Z
ETEFENBY, ET-11Z & Bskeletal a-actinF
BRI in vitro RERCBLCEERAE L TW 5 DT,
in vivo THET-1HETZEEE /L CLEHEX
PEEIEIIEBPRENIENZ LS,
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BIZHmEL T3 X512, RT-PCR (reverse
transcription-polymerase chain reaction) iz X
DET-1 mRNADOKBE %7 v b2 70 Y EHALT
5L, RRBLESECOABEDNRLZ Z L
#|>THD, Southern blot TH AEDEER L &
3, B4, 53z F2Y) REFEMRNAD 3 7
ORI TORRAEAIZHDTH 39, K4
ET, receptor mRNADFH #RT-PCRET AT
bDT, ET idkERkES L UVMERCREST 2 2
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4, ET,SHFEMRNAD # 7 0 > BT CORE
ABET, ZAEmRNADORRIAL 27T, BixSouth-
ern blot analysis, ClZcontrol (GAPDH)

glm : Sk BR4k, PCT :3f i [R # & i &%, MTAL :
Henlef® B EfTHIA V4, CCD : KEMESE,
OMCD : B/ BEEE, IIMCD : BEMAEES
EACHAER, t | E£WE, VR bundle : vasa recta#f, (X
#8) & v 31A)

E£H5E R T HABFEPESE (IMCD) 1238 < FH
#H5,
RERGEOET-1EEZ AV > ¥ 7 LMK T4
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W EE P OET1BEXRELDO2K6 TH
W {FEMBEHRA-> T3 LEL OEBERFE
HEMEBBEAL THREDT, 205 DWEM
ET-15 2 Fl# s 5 AIEMEDS D 5, {74 IS D55
BB SBAL CHHEEMBPCET 128
ZOTAY Y FULHMEPET-1%223W L Tw3
DIXZDHED S DR TES, COET- 18X ¥
FYATAELTWEDTHEY, A VFIL
OIHECES L TWwATHS I T ERYRELT
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M7, ARBEFLROBESEONET-HiFC L3
Rty EEEOHBETHO X 7 0 VERALREET
Hote CTERLD L0 5R)

BRI L D AETRL LT, B LB 2ET-1
A THRET 5 L7 DML EEEICOABMEIC
BeF )OIk BEE %5, IHET-1
i EAET, EAE LV EIOA 70 Y IRET-10
REAEED WO T, ET- 100 CEES L
TEABDETZERIHEE LI AIREERTET
%2, ZOET-10BHE ST L LTRD I EBFZ
5N, HERMEEREROVO DL LT ET-
IBEESE DO NaClOBRIP L BIH S 222 & RV
KOBERINEHE T 5D eB8HohTW»3,
hoDZ iz, AEBRETHREIEEL LI L
THE, FnEET 5 AACEERTH R
5, ARBRLTCESEOET-1EESHEML T
7K, NaClO BRI 2 iM% 3 5 2 & iz—Eo BE
AREOBE Clihvuh tBbhs, THK, R
ELTEML2H5DTRDS D,
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4, ET-10EBEBREFREFICOVT

U, REkfE7% ¥ CET-10ET, % 3 WIRET %
BEEN L CEAAR 2 REL THIEDOEKRS %
WIHEEE Y BB L TWwWB EEZSND, T OH
BIN#EFE X LT, £3TMAP (mitogen-activated
protein) kinasez23EH &h 5, MAP kinase
cascadeDET-1iz & 3 iEMAL ORI E %X 8 1
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Sequential Activation of MAP-K cascade by ET-1 in glomeruli
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[ 8. ET-1ic X 3MAP-KK, MAP-K, S6-KDIEHER]
¥ Dtime course (3CER14) & Y 51F)

Signal transduction mechanism of ETB receptor
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9. MAP kinase cascade * ET-1DE8# B3 %
EN

REM, ZHDESCEEDE—2 IEMAP
kinase kinase, MAP kinase, S6 kinase & #J 5 53
FonThBsaohsd, 2D L, MAP-KK—
MAP-K—S6-KD it Tsignal transductionSHj
&, A Dc-fos, c-Junz EEZFEL T v
SieXT5(®9). ZDHNIPKC(protein
kinase C), PKA (protein kinase A), PKG
(protein kinase G) BEBRED X S B teD



ABE XIRM 3 &

1675

»PGs, NOR ERESBEET 20013 2 2+
FRERE R Ty, WER (CattigBHL T
LR TRMABLERINT, HENEREEL
WO, S0 VBLERER Y Do —=
Y7y WBWLAEDELETCODREEDcross-talk
REQHPSHSPE ULETIIER S RIS
WL Tw2 L Ebhs,

1) Yanagisawa M,

2

3

4

5

6

)

=

=

<

=

X #m

et al: A novel potent
vasoconstrictor peptide produced by vascular
endothelial cells. Nature 332 : 411, 1988.

Ando K, et al: Presence of immunoreactive
endothelin in human plasma. FEBS Lett 245:
164, 1989.

Shichiri M, et al: Endothelin-1 is an auto-
crine/paracrine growth factor for human can-
cer cell lines. J Clin Invest 87 : 1867, 1991.

Ito H, et al: Endothelin-1 induces hypertro-
phy with enhanced expression of muscle-
specific genes in cultured neonatal rat car-
diomyocytes. Circ Res 69 : 209, 1991.

Ito H, et al: Endothelin-1 is an autocrine/
paracrine factor in the mechanism of angioten-
sin I-induced hypertrophy in cultured rat car-
diomyocytes. J Clin Invest 92 : 398, 1993.

Ito H, et al: Endothelin ET, receptor antago-

~ nist blocks cardiac hypertrophy provoked by

hemodynamic overload. Circulation 89: 2198,
1994.

7

8

9

10

i1

12

13

14

)

)

=

=

<

~

)

fawd

Ujile K, et al: Messenger RNA expression
and synthesis of endothelin-1 along rat nephron
segments. J Clin Invest 90 : 1043, 1992.

Terada N, et al :
types of endothelin receptor mRNA in mi-
crodissected rat nephron segments using
reverse transcription and polymerase chain
reaction assay. J Clin Invest 90 : 107, 1992.
Sakamoto H, et al: Production of endothelin-
1 by rat cultured mesangial cells. Biochem
Biophys Res Commun 169 : 462, 1990.

Tomita K, et al: Plasma endothelin levels in
patients with acute renal failure. New Engl J
Med 321: 1127, 1990.

Marumo F, et al: Endothelin production in
the collecting ducts of acute renal failure rab-
bits :An immunohistochemical study. (submit-
ted for publication)

Tomita K, et al : Effects of ET-1 on water and
chloride transport in cortical collecting ducts
of the rat. Amer J Physiol F690, 1993.

Oishi R, et al: Endothelin-1 inhibits AVP-
stimulated osmotic water permeability in rat
inner medullary collecting duct. Amer ]
Physiol 261 : F951, 1991.

Terada Y, et al: Presence and regulation of
Raf-1 kinase, mitogen-activated protein (MAP)
kinase kinase, MAP kinase and S6 kinase in
rat microdissected nephron segments. {submit-
ted for publication)

Different localization of two

(269)

BEAMPRMEE 3% $93 - FA6FIAA



