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Fig. 1. Juxtaglomerular apparatus. Note close con
tact between macula densa cells of distal
tubule and renin secreting cells of dfferent
arteriole.
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3l decapeptide angiotensin I& %HETH  Angio-
tensin I+ angiotensin converting enzymeol| 2]}
2 #HoA 2719) amino4te] Bolx W7FAA octa-
peptide?) angiotensin 117} €} (Fig. 2).
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Fig. 2. Querview of the renin-angiotensin system.
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1. Ang II receptors

Ang I+ F /9 receptord] A= ZHo=w
4#x <9l=v angiotensin typel (ATIR)Z type2
(AT2R)¢|th. AT3R, AT4R 59 =& T& ZFHg
Ang II receptors7} = Rez g2A glov o}y
=&o] ok

2. Actions of AngiotensinIl

Angll+
tex, kidney, brain 5 AA¢] o7
o 5 7bx] $5 2go] ok

(1) Systemic vasoconstriction

vascular smooth muscle, adrenal cor-

ZollM 285 8}

(2) Sodium and water retention
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Table 1. The Multiple Effects of ANG II are
Mediated by Different Receptors

AT receptor

Vasoconstriction, increase in systemic blood
pressure

Regulation of glomerular filtration

Tubular transport

Aldosterone synthesis and release

Inhibition of NO release

Growth stimulatory effects (proliferation,
hypertrophy)

Profibrogenic actions (stimulation of matrix
synthesis, inhibition of matrix degradation)

Induction of chemoattractant substances
(MCP-1, osteopontin)

Apoptosis in some cells

AT receptor

Vasodilatation

NO and bradykinin release

Apoptosis in some cells

Inhibition of proliferation

Differentiation

Role in hypertrophy in certain cells

Induction of the chemokine RANTES

Regulation of glomerular filtration rate
(GFR)

AngllE AFFAS & 4 BRFE HIh o]
R 78 2 & AFA AT, 2gEHe] Ay
Ml #&5& FId zAsy, dF HaszEdd
thromboxane A28& AA#o2AM A= I,

£ 2 & Agdol go] FHHAR FaAF
wol | Ao Fonz £EAFHe HFPo] F9
AsHEnt 3AE wvh bt o] olHE A
2 RAS©] 843 wo JERF A tEo AT
A ZAgHe] AFYges AFAPLEA GFRE A
AZIA gk oy #3x3 A¥8E F£F52 Anglly}
AFFA A g §3E2AQA prostaglandin | $4E
FAlo AFahe} WA g

Angll®] GFRel| dig 9% 1 FEAA AA
o] WA RS FEIA HI o]2 At HqHd &
W&ol Zo]8 tubularglomerular feedbacks]

% Asel dg FUAEHR AEHE ol A
o

4

[

]

Proteinuria
Growth effacts (Proilferation,
Apeptosis hypertrophy)
indtction of Angiotensin |l Inhibition of
NO synthesis

oxygen radicals (Asp-Arg-Val-Tyr-lle-His-Pro-Phe}

e N

Induction of cytokines and Melabotic elfocts
chemokines
Stimutation of collagen
synthes:s, inhibition of
degradation

Fig. 3. Overview of non-hemodynamic effects of
ANG II on the kidney.
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Pathophysiology of the RAS
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Fig. 4. Angll as a key factor in pathophysiology
and development of cardiovascular disease.
MI : myocardial infarction, HF : heart fail-
ure, ESRD : end-stage renal disease.
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Table 2. Proven Benefits of Blocking the RAS®

Patient type

Evidence of benefit

Hypertension | Mortality
High-risk patients | Mortality
CAD without LVD | Mortality
Acute MI | Mortality
LVD | Mortality
Heart failure | Mortality
Renal disease | ESRD/mortality
Stroke | Mortality

| Heart failure
| Heart failure
| Heart failure
! Heart failure
| Heart failure
| Heart failure
| Heart failure

| Ischemic events
| Ischemic events
| Ischemic events

| Ischemic events
| Ischemic events

| Ischemic events

"CAD : coronary artery disease, LVD : left ventricular dysfunction, MI: myocardial infarction

"Hypertension with LVD or DM
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Fig. 5. AT; induces oxidative stress and atherosclerosis. MCP-1': monocyte chemoat-
tractant protein-1, ICAM-1: intencellular adhesion molecute-1, VCAM-1 . vas-

cular adhesion molecute-1, VSMC  vascular smooth muscle cells,
oxLDL receptor, PAI-1: plasminogen activator inhibitor-1,

minogen activator.
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