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Alterations in the renin-angiotensin system play important roles in the pathogenesis
of various renal disorders. These include progression of chronic renal failure, diabetic
nephropathy, proteinuria, renal artery stenosis, and scleroderma renal crisis. ACE
(Angiotensin converting enzyme)-inhibitors have been shown to be effective in the treatment
of all mentioned conditions. Acute deterioration of renal function, however, could occur in
some patients receiving ACE-inhibitors. Predisposing factors consist of atherosclerosis
(especially renovascular disease), impaired renal function, coadministration with non

steroidal anti-inflammatory drugs, and body sodium and water depletion.
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usz renovascular hypertension” Izzz@anid9
wuhawnsaianldlungulingugld 1w diabetic
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@15191 1. 2e1slTvas ACE inhibitors®

Proven utility

Hypertension
Renovascular hypertension
Scleroderma
Accelerated/malignant hypertension
Renal diseases

Diabetic nephropathy

IgA nephropathy
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Other glomerular disease
Congestive cardiac failure
Possible utility
All forms of chronic renal disease
Atherosclerosis
Limiting interstitial fibrosis
Cyclosporine nephrotoxicity
Aging
Acute renal failure
Vascular ‘remodeling’
No benefit and/or adverse responses

Hypertension in pregnancy

1. UNUNVaY Angiotensin II dala®

uanilanuNUINGaNITRARITeINAaa
\80@ efferent arteriole W82 angiotensin II gaiilu
growth factor @8 glomerulus uaziiiade
tubulointerstitium (a7 2) FakumsW ACE-
inhibitors Feflunuinlumirzaanisaniiuliala
Tagassuanniianngnilunisaanauanladia
msﬁnm‘luwﬁognﬁwlﬁtﬂuvl@mm‘%ra%'ﬂmmiﬁ'l
subtotal nephrectomy wWui1 ACE-inhibitor aa
intraglomerular pressure WUae glomerulosclerosis
l@wnninmslw reserpine, hydralazine uaz hydroc-
hlorothiazide $3afu® uananiudwuin ACE-
inhibitors ansnaangnalasasslunsannsuLieg

283 mesangial cell waz endothelial cell

] . . : ¢ . I3 . . .
A179N 2. WAVBJ angiotensin II AaLBRN mesangium UAITANTEY proximal tubule (in vitro)

was mesangium 1wad tubule
Growth effect proliferation hypertrophy
Angiotensin II receptor type AT, and AT,
Signal transduction pathway IP3/DAG/Ca* Intracellular cAMP
Oncogene activation Yes
Collagen synthesis preferentially type I preferentially type IV
Existence of genes induced by Unknown Yes

angiotensin IT
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glomerular pressure) SI.UNaINNAILULY angio-
tensin II ian13na@104 efferent arteriole 39inana
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a ’ A g s V I3
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. P v ' .
arteriole) #anIINULIWUI1 hydralazine U8
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A a_ £ a .
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L3 A‘ Qs .
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nanaliaa efferent arteriole W uideIny ACE in-
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Tnamagé’am&mnnszéjun'l‘mé’o TGF-f3, matrix
protein uaz PDGF aAniwas  mesangium S90a 1AR
extracellular matrix W&z collagen Twinas mesangium
uaziwas tubule vi1llg glomerular uae interstitial
fibrosis
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NANTFAN®IAIN Multicenter Modification
of Diet in Renal disease (MDRD) trial wui1aa3
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chronic glomerular disease a2 diabetic nephropathy
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1. Control of blood pressure
a. Systemic
b. Intraglomerular
2. Antiproliferative effects
a. Angiotensin growth factor
b. Interaction with bradykinin and
prostaglandins
c. Anti-inflammatory actions
3. Mesangial cell effects
a. Mesangial contraction
b. Macromolecular traffic
4. Effects on endothelial cells
5. Metabolic activity
a. Insulin sensitivity

b. Anti-atherogenic
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2.2 Tsala9niuamin (Diabetic nephro-
pathy)

mlanafeduamunss diabetic nephro-
pathy 9 1 lu 3 983filae IDDM uaz 1 Tu 5 vay
Athe NIDDM artu diabetic nephropathy 3aiflu
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2) ﬂg:uﬁfl impaired glucose tolerance 29
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30 An §ién GFR afly 143 va./wfl
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5&Hﬁu1uﬂam1:ﬂn?m%aﬁ microalbuminuria @1
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nephropathy
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pressure) uaz renal blood flow  S3limmuang
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reductase inhibitor W% 6 (Aiew ®anInae GFR
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Qs

TN 7. 91 MMIVDINATILALIAD M IZWI19NITIW ACE inhibitors®

Author N) % Incidence Comment
Speirs (1988) 913 8.2% Post marketing surveillance: Subset of 15,169 patients treated
with enalapril
Defined as 50% increase above baseline in elderly patients
who later died
1.1% Adverse renal effects related to patients death (0.06% of total
patients treated)
Renal Artery Stenosis
Tillman (1984) 20 5% Single patient with major increase in creatinine with
bilateral renal artery disease
Jackson (1984) 32 18.7% 0/11 with unilateral disease; 3/8 (38%) in solitary kidney
with renal artery disease: all reversed within 7 days
Franklin (1985) 49 20% Defined as increase > 0.3 mg/dL; mean increase from
1.56 to 2.57 mg/dL; rarely limiting therapy
Congestive Heart Failure Trials
CONSENSUS I 6,090 2.4% Trial in acute MI: Defined as increase in creatinine
>0.5 mg/dL; withdrawal: 0.5%
SOLVD 1,285 10.7% Defined as increase 88 (mol (1.0 mg/dL) (placebo group: 7.7%)
0.1% Rose >2.0 mg/dL: creatinine 1.2 at start

Low EF: 32% of patients with ACE discontinued therapy

as compared with 41% of placebo

fintia: CONSENSUS II = The cooperative new scandinavian enalapril survival study I

SOLVD = Study Of Left Ventricular Dysfunction
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