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Adrenomedullin : a novel hypotensive peptide
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Q’Iﬂﬁ local factor ¢4 %) (¥4 nitric oxide, endothelin
wax prostaglandins &aifly vasoactive peptide AR
UNuUIMEAAaMIYnuTasiIlalasnanniion

Woldums Kitamura uazemue (1093)
AunulUInafifinaananuduladin (hypotensive
peptide) laavinisuenainifioldle pheochro
mocytoma 1eMAuN  wazasigawulu adrenal
medula #UnG FodudUinsdiedeosn adreno-
medullin (ADM)

Structural identification

§19606U  (precursor) wea ADM @a
preproadrenomedullin®™ Tae ADM precursor 984
porcine Usznaumeninozfilu 188 #3° du
preproadrenomedullin  ¥a4ANLaTNYUIENOUAIE
nnazflu 185 1% anmnwdl 1 uaadlazeasa
w81 preproadrenomedulin taspuTiUsEnaufe
Tasa9719209 ADM was proadrenomedullin~derived
peptide (PAMP) [zwu PAMP Usznaudiense
pxfily 20 M Teedmdanevaayarlly (amino—
terminal region) azsafyU Gly—Lys—-Arg®
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185

AN 1T AWLEAATIFI19YDY human adrenomedulin
precursor ka2 proadrenomedullin—derived peptide
(PAMP)

ADM astpulsznaunleninaziilu 52
i, Wuezladalnd 1 Wusznelulaens (intra
molecular disulfide bond) W@z carboxy—terminal
amide dwaadlunnd 2 anlanadaes ADM

Falsznause disulfide bond WA carboxy—terminal
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amide WuwuNHdnNwzAR AU active peptide
8% ) LU calcitonin gene—related peptide (CGRP)
ez amylin HanINHEIRA9I589FIT09NTA

xflutemuniariouiuanaae!

NIW 2 MWLEAN amino acid sequence ¥8¢ human
ADM

PNAMIANENUDN Katamura kazatuz (1994)°
WUl ADM a8d porcine Usznaumig nanazily
52 ¢ wazd intramolecular disulfide bond tHaw
ADM 2p9a% wan 35 esvaenImnosdlulusiiumie
#i 40 sean ADM 2a9Aufia Asparagine (Asn)
:gmmuﬁ@”’m Glycine (Gly)® % ADM a8y
Usznaumigninoslluies 50 @1 wazdalinig
Fesveinsnazlly dwan ADM wavAu 6
glILARIty

Tissue distribution
nNIRNwlAedB radioimmunoassay
WaTamzvivnUInoes ADM finsznededlu
daldarme 9 1o wavy® wulhinomes
immunoreactive ADM (ir-ADM) fuUFunaunnnlu
faldaree pheochromocytoma Tevaannfte
adrenal medula 7UNG wonanAgawuly atrium,
ventricle, aorta, @usau, aildlanuazlan®®®
Tnenffaldomaidusnne ir—~ADM Weaenit 3%

= a

WRawauiuuSaneures ir—ADM 1y adrenal medulla
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Hdmaddenmn ADM Astnnnidodamaiiae
gnvdudgnssuadonotniinsmaianase ™
#193n adrenal medulla Tag ADM 7ig19an adrenal
medulla azgnifiulilu granuie mgluilaidaves
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adrenal medulla sitdfuanfiuintusaumIaraaz
navat ADM flanauensnaiduiiodoudazeiin®

NMTlEnaTin RNA blot analysis®® waz
reverse transcription polymerase chain reaction
(RT-PCR)" udadliiiuin ADM mRNA wulu
adrenal medulla udiewdluladianiiodosma
4 endothelial cells (ECs), vascular smooth
muscle cells (VSMCs), epithelial cells, #3la, Uan,

warFaNsysaunt’

1o, naztwize g, ald
Fouaetliiiuh ADM dnanfiu local autocrine
war/v3a paracrine factor ﬁﬂumumﬁwﬁmﬁamﬁ
areaioanie 9 mand’ wenaniily plasma
vasauUnFiginwy ADM aludSanougedie 19 + 5.4
fmol/ml udadldiidinin ADM weansnamtdu local

factor haadiaitu circulating hormone A-e'

Synthesis

Wl a.a 1995 Ima wazAtuz® vinmafnu
W cultured ECs uaz cultured VSMCs aov rat
WU glucocorticoid Wae thyroid hormone SRats
mRNA expression 984 ADM Feanwamadnenil
Imai uazanziEdauiz1inaziunaann i N
mRNA stability’ uaranmIAne999 Sugo WAz
Al (1995)° U cultured VSMCs aiad rat Wuin
8—bromo~cAMP analogue Riaas gene transcription
Waz production w89 ADM udmaliiiuin ADM
production B1agnAURNlAs cAMP mgluaag
uanmm‘f thrombin, vasoactive intestinal poly—
peptide Wz interferon—gamma RANITOAA ADM
production Wenisfi angictensin Il endothelin—1,
bradykinin, substance P adrenaline, phorbal ester
use fetal calf serum AnanTze ADM production®
mﬂmiﬁﬂmﬁwuﬁ ADM production Qﬂﬂ‘m@ﬂ[ﬂa
substance anaNeFuaadifinin ADM 1Rzl
wﬁnﬁﬁué’nuanmnmsmmu tone TodvianAldnn

wananianmsfneilu cultured VSMCs
98¢ rat §9WuU3In ADM production Wuar gene
expression 98¢ ADM gnnIzsuatninlag
interleukin—1 alpha (IL—1 alpha), IL—1 beta, tumor—

necrosis factor-alpha (TNF-alpha), TNF—-beta wtaz
lipopolysaccharide "lu“ﬂm:ﬁ' fibroblast waz
platelet derived—growth factor Hualaniaanans
1Aa ADM production s15waiwunanlu endotoxin
shock, atherosclerosis Wag inflammation WEASLA
LAY ADM  dnazfiunuimédysanisifie

vasodilation Tunznaiil’®

Receptor

RAMSFNWIIN rat Wun HIla, Uam, 8,

o 3 & o P . . .
oy, nandliloane wagleduvaal binding site w84

ADM LTudwaunnuazfannaniz  (specitic
binding site) Taevidlaueteaxiid binding site
wuuannfige’ wenaniilu vascular system
Sawu binding site 709 ADM vidlu SMCs Way ECs'2'®

Tt 1994 2

ADM i cAMP production 1 VSMCs 281 rat

Ishizakan Wazatuz'? wumN
wonINi specific binding site was ['%1] ADM
mnsngnsudilas human ADM udligndudles
human CGRP uay CGRP—(8-37) #uilu CGRP
receptor antagonist ULEASIWANT cAMP TLfisE
Tng ADM 1 VSMCs @4 rat iluwasin ADM Ju
U receptor filawiziu ADM™ lustuzfiain
masfnwees Bugchi uazatue (1994)' wumn
binding site w8 ['*°1] ADM mmmqn&Tvéﬁ[@a
CGRP uamaliiiuin ADM uaz CGRP # receptor
FANAN"Y FIANNULANFANTBINANITNAFDIDIR
ilovnnamuuenswesaiadadiiindne
AaNul A.d 1995 Owji uszAme’' L@ue
Wz ADM binding site f 2 ofim Bafl molecular
weight Wlaz pharmacological property WHNANIN
il s uwizen CGRP wandiu'' wazan
nsfnwAsulasiateres ADM  wuhawd
Wueunn waz carboxyterminal amide UulAse
asufisntiug vy binding activity 19 ADM'®

Hypertensive effects of ADM
NAMIFNELUER TnaAaaswuit ADM fna
anAINAUlaRe (blood presure) WUU dose-—
29
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dependent”™®"” 1T A.F. 1993 Ishiyama uazame'®
ynmanesady rat fieneaausie pentobarbital
sodium WU ADM fmNsnanannaulafadaniy
fin9.ANTuTed cardiac index Waz stroke volume
Taelifl reflex naAsNTuaes heart rate ¥adfona
\la9an pentobarbital sodium &N1TOAANTTYIN
AWWBY baroreceptor refiex'®

WU aa 1995 Parkers'” vinmsEnueily
sheep AldlAnNETaUNUTY ADM Finaanansi

Tafin AN heart rate HonaNASUAN cardiac
output uae left ventricular contractility oY Parkers
\WeLHET1 ADM anafin myocardial contractiity
cAMP

cAMP azfianszelW positive inotropic action ¥e4

AR accumulation 4 heart lag
beta—adrenergic stmulant'’ IMNMIFNWITNGTIN
AN ADM  HanneaTInanANeulafio
uwdEAN cardiac function uazan cardiac afterload
nNN9fia systemic vasodiation Yiilvias peripheral
vascular resistance'®'®

Tgdheanuduladings (hypertension)
wuhfnRntuwes plasma ADM Taglugiae
essential hypertension agHUINIUIDY plasma
ADM gefia 163+1.9 pmol/l lurnifruunfs
USNed plasma ADM LR 7.8+ 1.4 pmol/1'® uag
NN spontaneocus hypertensive rats e
renal hypertensive rats WUl ADM @1x1308R
annduladsludninaasanaiils uwaadvisiun
ADM Ty hypotensive peptide®

nalNN9LAa vasodiation w0y ADM 1@
ANTANELININANY  INNITANEIYEY Shimekake
WAZATNE ( 1995)2 WUTI ADM HanNTLaIAN CAMP
WAIEUAN intracellular free Ca®* W aortic
ECs 91 porcine TpgmaiAndueay Ca?® meflu
aaIIuEaa NN INTEAuSUle phospholipase
C v1Ale inositol 1,4,5—triphosphate &aaznszei
A1gUane Ca®" an Ca?* storage Wazia
influx 984 Ca®* &1 ion channel MIWRNAuYD Ca®
melu ECs aznsequdnlad nitic oxide synthase
usadlAliudn hypotensive effects 989 ADM &

30

aehedor 2 nalnfiietadanalnnidadunalse
a3l AN cAMP 1 VSMCs?' waw ECs'® dau
dnnalnidunaainmanszdu nitric oxide release
TronndaaTUMIAn®II8e  Garnider UazARLE
(1995)2 Taewuin L-NAME @y nitic oxide
synthase inhibitor &AL vasodilator effects
I09 ADM*

ANMIANYILE coronary artery 84 pig
WaT porcine WU vasodiator effect 289 ADM
Wuwaanm9an intracellular Ca®* T VSMCs’#
wanniisian Ca? - sensitivity U9 contractile
apparatus %ﬁgnﬂi:@u‘[ma G—protein®

sanTlull e 1997 Sabates uazAmuz™
ymafnwlugiafianengaunuin ADM Swarh
14ifie vasodiation 98¢ aorta Wae coronary artery
Fawamanigndudilas xanthine amine congener
{adenosine receptor antagonist) wax U 37883 A
(K*=ATP channel antagonist) Wa@dlALANAN
vasodilator effects 989 ADM gaumitadunaainnis

N9ERU adenosine receptor uaz K'—ATP channel™

d3u

nfinanananini ADM 1w hypoten—
sive peptide afigilnaifithaula Tagannnisdnelu
FneainuIl ADM dngnanannaulaRiele
HaludnTunfuasdniidnzanuilafings uon
NATIRAAIINAIUNINTINL AL ANNTAAF 1D
wila eaglsimunalnniafia vasodilation w89
ADM uas receptor MiAgdaniugilanauuida
BomTaeiinmsfnuwiiain Ingludatunuiineda

|
ool ol

cloning WazfiuaEAmanzaslumafnwifieatu
receptor

weNaNTEINUTIMITI1e ADM  §1a19D)
gnnszdulagasfinwulunniz endotoxin shock,
atherosclerosis, inflammation 4 (L, TNF &&g lipo—
polysaccharide t{usiu wazlu pheochromocytoma
fonu ADM laluddnnouge uaedlviinin ADM
Wanfedaeiuniafe vasodiation uazmailasy
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