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a ”IﬁﬂﬂUﬂTi (A9 ventricular remodeling (Balaguru et al., 2000; Johnson et al., 2002)
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(Ju31/519nau (spherical shape) (Ollivier er al., 1992; Eichhorn ef al., 1996; Mann, 1999; Johnson
etal., 2002)
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extracellular matrix M 1AMsMrTNvesrialeanad 1N ventricular remodeling

2.3 nalnfMeIYeaNUIZUY neurohormone
Pogiulatinsih neurohormone model 11 lumsoTuiedanmsaniiulsnveaniiz
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Y . . . . . . .
system 1dun angiotensin, endothelin, peptide growth factors, endothelium-derived relaxing factor
. . . . . £ Y A ¢ v A o
(EDRF) , atrial natriuretic peptide (ANP) 118 prostacyclin FIUMIATNNFaana ol
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Constrictor / Progrowth Dilator / Antigrowth
Neuroendocrine
Renin-angiotensin ANP

Sympathetic-adrenal Vasopressin

Local (autocrine and paracrine)




Angiotensin EDRF

Endothelin PGI2 / PGE2

ANP = atrial natriuretic peptide; EDRF = endothelium-derived relaxing factor; PGE2 =

prostaglandin E2; PGI2 = prostacyclin.

N Dzau, 1992
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factors Lﬁﬂﬂ)ﬂﬂﬂﬂ”ﬁﬁuﬁﬂlmﬁ/ﬂ% Lgazfmﬂaﬁwin endogenous growth promoters LY

9 v 4
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NE , renin b8¥ vasopressin EDRF 32aaNaUd4 endothelin (Packer, 1992) maNANIE luay

Y ' Y
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Tuszezusnueamsinana lnmsUsuvareuess1ameiie cardiac output anas LU
neurohormone 3 lignnszdu  unduilema myocardial injury F9aFUIMINTEAUTZUY
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iWeaWe neurohormone dzAAUGNITUNA  Auiulun1iziilu compensated phase (€1W150%0
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angiotensin II, norepinephrine, endothelin, aldosterone, cytokines
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4 v Y v
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d? & J 9 A v o A d? Ao
ACE mRNA @934 3iuma1nus i umunmianid lamuyuanmsiil  pressure overload
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et al., 2000; Dzau, 1992)
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NN angiotensin 11 SalimaTeavaana e lalasass ilina cellular
necrosis Q¥ fibrosis (Ollivier et al., 1992; Packer, 1992)
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a A = d‘ ] =) FYR d‘d kY] qu A A o
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Aldosterone
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Tuveamarfeguonaaaiiale Mlions1dausena1e myocyte 1Az nonmyocyte V99 NAWITHDI?
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9 1
(Johnson et al., 2002) 1&un
a . . &£ o A .
- M51AA reentrant circuits FAUTUNAINNITNN fibrosis
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A 2 a o A A A y 9 Ax ) =
INWUYU NANITHANIVDIN DAL DA LL@ZLWNﬂﬁU‘]JG]'NJ@QW'JGli] @‘]J’JEW]?JE’I'I’JZW'J‘I%'NEJ Y
a A 2 e S S A v @ dw o
“lJiiﬂiLleU’fN NE 11!1,?169]’(,1\161]1! UAZWUNTEAU NE iugaaﬂmqwuuu UANUAUNUDINUTEAU
a Y o o L4
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ﬂﬁﬂﬁﬂuizﬂ‘uﬂizﬁﬁﬂ sympathetic Al lviAans down regulation U3
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v
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Tvien - blockers, ACE- inhibitor tag digoxin %‘mﬁlaﬂm’iﬂizﬁuizﬂﬂﬂizﬁWﬂ waziilunad
AN 219718 (Talner et al., 2000; Johnson et al., 2002)
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Kiaa (Balaguru et al., 2000)
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2000)



Endothelin
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Endothelin peptide §N&319N vascular endothelium U 3 ¥UA 1@un endothelin-1 (ET-
1) , endothelin-2 (ET-2) uag endothelin-3 (ET-3) Fazdoalsuniy G-protein coupled
receptors AANAAY 2 ¥iA AD endothelin-A (ET,) tag endothelin-B (ET}) WU ET-1
d . A A o 1 . 4 <A
111 vasoconstrictor NUANULUIINNNEGA 1y potent vasoconstrictor ¥490N{NTN blood
vessel of microvasculature Azl epicardial arteries a1 systemic vascular resistance LQE

4

v 7
o a
mean arterial pressure qﬁu u’f]ﬂmﬂﬁﬂﬂ’f]ﬁ]ﬂi]‘ﬂ‘ﬁlﬂu potent inotropic agent LlQ¢ growth-
promoting factor 1¥UNY (Dzau, 1992) walumsiliviaeadeauaaaziasadoadviadd M
' Y
1 afterload Laz preload WYY 1agHanMIMIH efferent LAY afferent renal arteries HAA?
sz lFlsanaean lnadeulinleanas ldinamsnavesls@en  (Johnson er al., 2002)
o Y a = 1 @ A 1< . a .
ET-1  milvineanadenorialaosoinyu potent stimulator  JWUMSINA  cardiac
a . v A I .. . £ o Y
myocyte hypertrophy N13LHA arrhythmlauazilﬂuwmﬂu positive inotrope ¥luszezen il
a o Y o Y A 9 Y o @ da' v A 1
naduase lamnziltinuanudeosnsldndsnuvesiile UeNNNY  ET-1 S9UNAAD
[l 1 [ Y
neurohormone 94 NAYIVINUMIINANIZHI19918 59U angiotensin 1T , aldosterone 1Ay
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a2 Aa 91
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. . S . . 9 1A ' Aa . o
angiotensin [ laiilu angiotensin II 938 UAZWUNUNAADNITLINA remodeling voeszuvuialaay
A Y a . . Y L o A A A
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(Dzau, 1992)

Endothelium-derived relaxing factor
S| . . A 9 2 . A o a o
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4 v k4
fNTUDN angiotensin II L1aZ endothelin ‘ﬁq W1 %119 microvascular flow 8AaY LAIAA cardiac

remodeling R LTAY (Dzau, 1992)



Natriuretic peptides
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. . . LI a Y] a ¥
Natriuretic peptide tailuwiindgos 4 3 ¥Hia (Johnson et al., 2002) 1@un
1. atrial natriuretic peptide (ANP)
2. brain natriuretic peptide (BNP)
3. C-type natriuretic peptide (CNP)
1 1 v 4
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Compensatory Mechanisms
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Increase in heart rate
Increase in contractility
Increase in preload

Increase in contractile elements

RAS

Direct cardiotoxicity
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Increase in wall stress
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Progressivemyocyte dysfunction
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Progessive Decompensation
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Apoptosis Necrosis

Cell Death
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Symptoms Signs

Right Ventricular Dysfunction

Anorexia Jugular venous distension
Abdominal pain Peripheral edema

Nausea Hepatomegaly

Bloating

Ascites

Left Ventricular Dysfunction

Tachypnea Rales

Dyspnea on exertion Pleural effusion
Retraction Pulmonary edema
Nasal flaring

Cough

Low cardiac output

Fatigue Tachycardia
Exercise intolerance Cardiomegaly
Sweating Pallor

Cold extremities

Syncope

Aau1lad9n: MAaMNYIA AUATZNA, 2545 LAY Johnson et al., 2002
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1. Diuretics
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& 35mslden VAL
Furosemide 1V, PO 1-2 mg/kg/dose :
Hydrochlorothiazide PO 2-4 mg/kg/day in 2 divided doses .
Spironolactone PO 1.5-3 mg/kg/day in 2-3 divided doses :
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Age TDD (mcg / kg) Maintenance (mcg / kg)

Divided Twice a Day
Premature 20 5
Newborn 30 8
Under 2 y 40 -50 10 -12
Over2y 30-40 8-10
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ANP = Atrial natriuretic peptide; CE = converting enzyme; SNS = sympathetic nervous system

11: Balaguru et al., 2000
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Condition Estimated No. of affected children in the

United States

Asthma 4,400,000
Autism 100,000
Cancer 8,600
Cardiovascular conditions 500,000
Cystic fibrosis 30,000
Epilepsy 300,000
Juvenile rheumatoid arthritis 70,000
Type 1 diabetes 120,000
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M35NN 9 The New York University Pediatric Heart Failure Index

Score Signs and symptoms
+2 Abnormal ventricular function by echocardiogram or gallop
+2 Dependent edema or pleural effusion or ascites
+2 Failure to thrive or cachexia
+1 Marked cardiomegaly by x-ray or by physical examination
+1 Reported physical activity intolerance or prolonged feeding time
+2 Poor perfusion by physical examination
+1 Pulmonary edema by x-ray or by auscultation
+2 Resting sinus tachycardia
+2 Retractions
Hepatomegaly
+1 <4 cm below costal margin
+2 >4 cm below costal margin
Observed tachypnea or dyspnea




+1 Mild to moderate
+2 Moderate to severe
Medications
+1 Digoxin
Diuretics
+1 Low to moderate dose
+2 High dose or more than 1 diuretic
+1 ACE inhibitors or non-ACE inhibitor vasodilators or angiotensin receptor blockers
+1 B-blockers
+2 Anticoagulants not related to prosthetic value
+2 Anti-arrhythmic agents or [CD
Physiology
+2 Single ventricle

Meo: ACE, Angiotensin-converting enzyme; ICD, implantable cardiac defibrillator.

N Connolly et al., 2001
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