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Adrenomedullin : a novel hypotensive peptide 
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DI 

91ni local factor 41il ")$u nitric oxide, endothelin 

baa: prostaglandins Giligu vasoactive peptide $5 
uwuiw~i6~danisw"iiliu1oaps"a%~~~arnaan~Gan 

bd~3'biulud Kitamura bLammz( 1993)' 

~uwu~ddw6~iwwamnai~6u~a~m (hypotensive 

peptide) ~mfl6inisbbunqinb6oria pheochro 

mocytoma milnu bbaca?s$$ilwu%u adrenal 

medulla ddni7 ~il$u~t~ejaw~d4il1aii adreno- 

medullln (ADM) 

Structural identification 
'119&~6~ (precursor) "lla9 ADM fia 

preproadrenomedullin2-4 Tnfl ADM precursor =uoa 

porcine dsenou6aunsnocfilu 188 6a2 dau 

preproadrenomedullin milnuuarnydsrnau6afl 

nsnarfibw 185 KT4 ~ i n n i w $  1 ~anillnsila?iil 
4 am preproadrenomedullin ~ailnu~dilds%nau&afl 

hsila~iil.rrail ADM abar proadrenomedullin-derived 

peptide (PAMP) 9twuTdi PAMP dsrnaer6aunsm 

arfibu 20 62 iamudaudaiu"uan~atGlu (amino- 

terminal region) $riafi'u ~ l y - ~ y s - ~ r g ~  

n i w  1 niw~~ansbn-silafiil"~~ail human adrenomedullln 

precursor bbar proadrenomedullin-derived peptide 

( PAM P) 

ADM eailnudsznaer6aunsmarGbu 52 

62, $unrln%ald6 1 %uarnifllul~~aqa (intra 

molecular disulfide bond) bbar carboxy-terminal 

amide 6qbban\3%unl~$ 2 91fl~~sil~<lil"llail ADM 

dildsrnou6au disulfide bond bba: carboxy-terminal 
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amide ~uwua'i~fi"~mr~a"7fln"u active peptide 

Gu wbdu calcitonin gene-related peptide (CGRP) 

bba: amylin uanqindGahis~?fli l6a"11oilnsn 

arRbueriilii~~~9sdil~n~~un"u~n6au' 

.,- 

n i w  2 niwbbaflil amino acid sequence ~ a i l  human 

ADM 

qinnis%nwiYail Katarnura bbarnm: ( 1 994)' 

wu41 ADM mil porcine dsrnau6au ~3m3:%.J 

52 62 iabari intramolecular disulfide bond bnGou 

ADM voilnu u~nis~?~ilKaeailnsmatGTuluF;I"i~~n~il 
w" 40 diamn ADM "rrilnuWfa Asparagine (Asn) 

q~~nbbwud6ao Glycine (GIY)' h u  ADM Toilny 

ds:nau6aflnsnorfilubfluil 50 $3 bbar$il"ilais 

b?~il6aIailnsmozfilu ~ i i i lq in ADM "11ilmPd 6 

F ; I " ~ b b ~ P d i l ~  

Tissue distribution 

qinnis%nwilnfl"a radioimmunoassay 

a~a~bnsirPs"Wid~~i~"l loi l  ADM $nsr~ifl6aod%~d 

~ i i o ~ i h d l i l  7 ~ i i i l n u ~ , ~  uarny6 wuTdid~~im~ail 

immunoreactive ADM (ir-ADM) ~ d ~ ~ ~ i m ~ i n % u  

bff0bd0"11il pheochromocytoma soqaquiGo 

adrenal medulla $dnfi uonsindCilwu~u atrium, 

ventricle, aorta, Kuiau, a'ila"ba"n~ba=don~~~~~ 

~ m u i 6 a ~ ~ a ~ ~ ~ i i d i d 3 ~ i m  ir-ADM GounT61 3% 

b~ob~flufi 'u~~ulmIail ir-ADM %u adrenal medulla 

$il$iii$~dailqin ADM da<~i lq in~Ca~ia~n i i$q~ 

i?n~&~~i~nseuat~smadi i lsan~hnajnna?i i l  k 
diilqin adrenal medulla bfl ADM fb<1981n adrenal 

medulla sztJn~r?~'bau granuie nlu1ub6obdaYail 



adrenal medulla 69sd"u"~L~uiifumauni3afi9bba: 

nisv&9 ADM ~naiubbmniiil6u1ubdabia~ia:~fin~ 
ainni3l$bwnQn RlVA blot ana~ysis~,~ bba: 

reverse transcription polymerase cha~n reaction 

(RT-PCR)~ bban9%6b%rii ADM mRNA wu%u 
2 A 

adrenal medulla bb$a~9wu%ub'6a~bbazbuabua~i9 3 

b$u endothelial cells (ECs), vascular smooth 

muscle cells (VSMCs), epithelial cells, fia%s, don, 

'bm, n3:bwmnvis, a'ila" ~ ~ a : e i a u t ? u ~ a u 6 ~ ~ ~ ~ '  

~9bban9%qjib~u$i ADM ii$:bau local autocrine 

bba:/v30 paracrine factor f i ! ;~"uwuiw~i6 ip ion i3  

6791~"1109bd~b~0~19 q LM~I+ uanainc lu  plasma 

aa9nuein6$ilwu ADM ~n?ud~a~imq9$4 19 +- 5.4 

fmol/ml bban~%flb%rii ADM uan$in%b?h local 

factor bb$a$ab8u circulating hormone 6au1 

Synthesis 

%ug n.H. 1995 lmai ~ba:na:~ ~ i n i 3 8 n w i  

%u cultured ECs Lba: cultured VSMCs aoil rat 

wer% glucocorticoid bbaz thyroid hormone ~ w n b 6 u  

mRNA expression " I ra  ADM $i9sinwonis8nwl$ 

Imai ~~a:na:~wuo~~u:a'i.W'i~:~~uwa~innis~du 

mRNA stability8 bba:9innis8nwiao~ Sugo bbaz 

nmz (1995)' %u cultured VSMCs " 0 9  rat wua'i 

8-bromo-CAMP analogue awwan gene transcription 

bba: production voa ADM bband6b$ua'i ADM 

production ni9gnnauqulnu cAMP ni~%ubbaa& 

uon9 in6  thrombin, vasoactive intestinal poly- 

peptide bbw: interferon-gamma $9aiaJisnan ADM 

production %u"ll:d angiotensin II, endothelin- 1 , 

bradykinin, substance F1 adrenaline, phorbal ester 

bba: fetal calf serum iwnnsz{u ADM productiong 

~ l n m s 8 n w i & u i i  ADM production q n ~ h e r q ~ l n ~  

substance N i n u l u ~ ~ b b a n ~ % ~ b f i u - d i  ADM .W'lqra 
u A d  

~ u ~ n o u ~ n u o n ~ i n n i s n a u q u  tone V B ~ M ~ O B L ~ Q ~  

uonain$~innis8nwi%u cultured VSMCs 

aoil rat $9wua'1 ADM production bbaz gene 

expression "119 ADM q n n s ~ ( u o f i i a u 1 n ~ n u  

interleukin- 1 alpha (IL- 1 alpha). IL- 1 beta, tumor- 

- 

necrosis factor-alpha (TNF-alpha).TNF-beta bbnz 

lipopclysaccharide %urn:$ fibroblast uw: 

platelet derived-growth factor iwaba"n~oadanis 

b6~ ADM production f l 1 3 b ' / l d 1 ~ 1 % u  endotoxin 

shock, atherosclerosis abaz inflammation bbams%fl 

b$u-ii ADM i i ~ : i e r ~ u i ~ i i 6 ~ i a n i s b i i m  

vasod~lation % ~ n i a r b n a ' i $ ~  

Receptor 

~ i n n ~ s 4 n w i % u  rat wu% w'a%s~, don, GIN, 
6", na"7ub~aaiu bba:'b'b.cr&w&i binding site a09 

ADM b ~ u ~ ~ u ~ u u i n b b a ~ ~ n a i u b ~ ~ i r  (specific 

binding site) l n u ~ a l s ~ ? I u o ~ u a : $ ~  binding site 

nuiu~uuin$qnl uonnn61u  vascular system 

$9wu binding site "u9 ADM g91u SMCs abaz ECS'".'~ 

%ug 1994 lshizakan b~a:nmr'~ W ~ < I  

ADM ~wnb6a.J cAMP production %u VSMCs vas rat 

uonq in8  specific binding site [1251] ADM 

a i u i s n q n ~ u u t ~ n u  human ADM uda.iqn~ui91ne 

human CGRP bboz CGRP-(8-37) d9bUu CGRP 

receptor antagonist aafind%Gu$i cAMP i$bdu$u 

bnu ADM %u VSMCs veil rat ahwa9 in  ADM $u 

r7u receptor d~nwi:r7u A D M ' " u Y ~ : ~ ~ I ~  

nisffnwivas Eugchi bbaznm: (1994)14 wu<i 
binding site aaa ['2il] ADM f i i u i 3 n Q n ~ u u t ~ m u  

CGRP ~ban9%qjibGuii ADM b l a  CGRP a receptor 

+ ~ u 5 u ~ ~  ~ ~ ~ a i u ~ ~ m n i i s a ~ ~ w a n i ~ w m a a ~ a i ~  

bda9qinnai~bbmn61aaosbdobio$di~i~nwi 

ia~11uY W.H. 1995 Owji bba:nm:l bfiua 

bbu:$i ADM binding site W 2 " I I Q ~  $ 9 ~  molecular 

weight bbar pharmacological property abnn@i19fi"u 

W " I % ~ ~ W ~ ~ I ~ ~ I ~ W I : ~ ~  CGRP bb~nGil96~~ bbQ:97n 
-. ~ 

n i s ~ n ~ i ~ ~ u a n " u b n s ~ a i i ~ " ~ ~ a ~  ADM wer%dau~ 

b~ua~bbvau bbar carboxyterminal amide ~3uTnsa 

a~ iad~ ib~w6in~u bind~ng activity ADM" 

Hypertensive effects of ADM 
~innis~nwi%u~ma"51na0~wua'i ADM i w a  

annai~6"baGm (blood presure) bbuer dose- 
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