UYNAIINITINGT

Li']'mmﬂ‘lmﬂumsam:ﬁumwé’u‘[aﬁmei'mmimuqu Renin-Angiotensin-Aldosterone
System (RAAS)
Novel Targets for Lowering Blood Pressure via a Regulation of renin-angiotensin-

aldosterone system (RAAS)

13971 wayas’
Pawitra Pulbutr’
Received: 26 February 2016; Accepted: 23 May 2016

Q/ 1
Nnacaga
Renin-angiotensin-aldosterone system (RAAS) Lﬂm:uué’mﬁzyﬁﬁmﬁﬂﬁmuqm:é’umwﬁﬂaﬁma\h"wamm
o o <, ) . R o -
lag angiotensin Il L% peptide %aﬂﬁaammﬁmu angiotensin Il type 1 (AT1) receptor Mliraeaiioanad waziia
nndszaslun aldosterone ndauninlatuuen FazyiliifangadundvzesihuazladouuTiouvalagin
¥ & o < v o
collecting tubule #ONINGH angiotensin I mﬁqwﬁﬂ‘sz@lumi%m antidiuretic hormone (ADH) U&ZNITAUNIIVNINIUYDY
a a Qf ' X . . 2 ' o v a s a ' A' ,&f o &
uulszanBununGn gndnanituas angiotensin Il mumNaﬂﬂmmumﬂmﬂa%@mUlmwmmwug\mu K137
o o 2 &y Py o o a ) o a @
NIIVAVIWNNNINNWVDS RAAS ia\‘iLiJuLiJWmsmmmymaam‘sam:@umm@ﬂa%@ mam:(ﬂ‘umﬂmﬂa%@lluﬂaguu
{ 3 v ! . . . . . . . . . .
ﬁaaﬂqwmﬂmwa RAAS léun B1-adrenoceptor blockers, renin inhibitors, angiotensin converting enzyme inhibitors
(ACEIs) 1Laz AT1 receptor blockers (ARBs) #ana1nn13¥i141w1ad ACE/Angiotensin II/AT1 receptor L& f]agﬁuﬁms
AWNLLNLINTIENIUTLAN peptides Tnanansoiialuszuy RAAS laglamwiznnsvinausas ACE2/Ang-(1-7)/Mas
¢ { Y a A"‘ a { v o v & . .
receptor pathway '%\1mﬁmﬁ’]lmﬂm}ﬂﬁﬂ’]m’%ﬂwmﬁ@lidm&mumiﬂizqu AT1 receptor 39UNIRIT angiotensin lIl,
. . . ;d! &) . JSIA Ag a a 1 o a 1 a s
angiotensin IV, Ang-(1-9) L8 alamandine d4t1l4 peptides ‘me]“nﬁ’mmiitmm@lam’]&l@ﬂa%m‘ﬁumiHﬂu nInILAY
N13YiNwuad ACE2/Ang-(1-7)/Mas receptor Laz peptides mﬁmlmimmﬁﬁaL‘flmﬁmmﬂl%&iﬁﬁﬁ%’ﬂﬂﬂiﬂwqumm
{ P v o .
aulaafiianuhauls iunalnmisangnifinainnais iiu nazgumvnausasiawlss ACE2 (ACE2 activators),
ﬂS:@j‘u, Mas receptor (Mas receptor agonists) LLa:ﬂizéun angiotensin |l type 2 (AT2) receptor (AT2 receptor agonists)
LD et m‘smm'ﬁma"ﬁﬁ@ﬁﬂi:%“n%mwﬁﬁlumamugumwﬁﬂaﬁ@lmﬂmiﬁﬂmluﬁ@ﬁwmaa LLa:ﬁ’]ﬁx‘lagji‘SZWjN
msdnsmsadiniianasuduenaannuanlafade l/luewaa

[

ardam: lsaauaulafiags szuU renin-angiotensin-aldosterone 1aaANNARlaHRA
Abstract

The Renin-angiotensin-aldosterone system (RAAS) plays a pivotal role in the regulation of blood pressure in the body
primarily via the activation of angiotensin Il type 1 (AT1) receptor by angiotensin Il. The major blood pressure-
regulatory actions of angiotensin Il include vasoconstricting action and secretion of aldosterone from the adrenal cor-
tex, resulting in Na* and water reabsorptions at the renal collecting tubules. Additionally, angiotensin Il also causes
antidiuretic hormone (ADH) secretion and stimulation of the sympathetic nervous system activity. Modulations of RAAS
are thus the extensive targets for various groups of antihypertensive agents including ﬁ1-adrenoceptor blockers, renin

inhibitors, angiotensin converting enzyme inhibitors (ACEls) and AT1 receptor blockers (ARBs). In addition to the
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of renin-angiotensin-aldosterone system (RAAS)

classic RAAS acting via the ACE/Angiotensin II/AT1 receptor pathway, a recent discovery of the counter-regulatory
pathway of RAAS, the ACE2/Ang-(1-7)/Mas receptor pathway, as well as several RAAS-derived active peptides such
as angiotensin lll, angiotensin IV, Ang-(1-9) and alamandine offers intriguingly novel targets for the control of high
blood pressure. The newly developed blood pressure-lowering agents act via distinct modes of action such as ACE2
activation (ACE2 activators), Mas receptor stimulation (Mas receptor agonists) and AT2 receptor stimulation (AT2

receptor agonists). Some of these agents exerted an effective antihypertensive action in the animal studies and are

currently under the clinical investigations as a putative breakthrough in the treatment of hypertension.
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Category Systolic Diastolic
Optimal <120 and <80
Normal 120-129 and/or 80-84
High normal 130-139 and/or 85-89
Grade 1 hypertension 140-159 and/or 90-99
Grade 2 hypertension 160-179 and/or  100-109

Grade 3 hypertension 2180 and/or 2110

Isolated systolic hypertension >140 and <90

Classical Renin-Angiotensin-Aldosterone System
(RAAS)
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Wasuuas angiotensin | tifu Ang-(1-9) lddne ool
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Mlknaaaiiaauenadl (vasodilation) aansiian1iy
LARUABaNTLATY (oxidative stress) Bnv9dslinnsaiud

Novel Targets for Lowering Blood Pressure via a Regulation 133

of renin-angiotensin-aldosterone system (RAAS)

ﬂ’]iLﬁ&l”ﬂWl@"UadL‘ﬁﬂa( (antihypertrophic effect) uazfiu El’:\i
mMaiaWaAa (antifibrotic effect) A28’ uaNIINANINTZGH
ACE2 azvihlfifian13a3ne Ang-(1-7) udfafinavinans
angiotensin 1l e doiinazfinldinnsvineues
ACE2/Ang-(1-7)/Mas receptor ﬁqw%nwa’%ﬁwmﬁma
TUAUMINTZGH RAAS fun3vinusas ACE/Angio-
tensin II/AT1 receptor &1%&1T Ang-(1-9) "f%dl,ﬁ@ﬁ]’mﬂ’li
1Waswutas angiotensin | daptawlnsd ACE2 Hgnslunmy
aaANNaRlafa LazAAN1TUIAIUTaITTULTlauA
waaaideald mnmsdnenluuuuitsessiainasasfiilu
Taanuaulafags™ F3nv89 Ang-(1-9) LAAKNWANT
ﬂizéju AT2 receptor
2. Angiotensin lll L8z angiotensin IV
Angiotensin Il %38 Ang-(2-8) S} heptapep-
tide AARINMTYIANY angiotensin Il data lsf amin-
opeptidase A" 817 Ang Il RANNINTITUNL AT1 Uaz AT2
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lnsifia alamandine™
4. Alamandine
Alamandine %38 Ala'-Ang-(1-7) Lfi@a1n
UA%e1 decarboxylation wasnsmazililu Aspartic acid
U190 N-terminal 284 angiotensin Il Iaidn Ala'-Angio-



134 Pawitra Pulbutr
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|¢#u5120 endothelial cells?’ snansawwiistnlfiinns
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of renin-angiotensin-aldosterone system (RAAS)
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