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Statins induce intensive lowering of LDL cholesterol level.
But, two-thirds of cardiovascilar events are not prevented.

HDL cholesterol-raising therapy is a lne:-:t target for preventing the events.
Currently available drugs, suchlas statins, PPAR« agonist and
CETP inhibitors, can not adequately raise HDL cholesterol.
Aggressive HDL cholesteroll-raising strategy is needed.

|
Reconstituted (r) HDL has been developed.

Figure 100 Primary and secondary prevention of cardiovascular events in the treatment of hyperlipidemia.
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Figure 20 Function of reconstituted (r) HDL in reverse cholesterol transport.
POPC: 1-palmitoyl-2-oleoyl-phosphatidylcholine, ApoA-I: apolipoprotein A-I, FC: free choles-
terol, CE: cholesterol ester
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Figure 30 ApoA-1 Milano (reconstituted HDL) reduces atheroma area in patients with acute coronary syn-
drome.
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Figure 40 Mechanisms by which HDL protects against atherosclerosis.
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Figure 500 Reconstituted (r) HDL increases capillary density in the ischemic muscle at 4 weeks after
surgery in mouse hind limb ischemia model.
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Figure 600 Newly developed (POPC/S1P/ApoA-I) reconstituted (r) HDL promotes coronary endothelial tube formation.
PD98059 and L-NAME are inhibitors of extracellular-signal-regulated kinase (ERK) and endothelial NO synthase (eNOS),
respectively.
*'p<0.05vsNo1l
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Figure 70 Reconstituted (r) HDL improves ejection fraction (EF) and fractional shortening (FS) in

acute myocardial infarction mice model.
*:p <0.05vs Ml
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Figure 80 Anti-arrythmogenic effect of reconstituted (r) HDL was blocked by inhibitors of PI3K,

ERK and eNOS.

PD98059, wortmannin and L-NAME are inhibitors of extracellular-signal-regulated kinase (ERK),
PI13K (kinase) and endothelial NO synthase (eNOS), respectively.

000000oU0ooooooomoooooooo
ODMDO00000MFig 8OO0 O0D0OOOOO
OHDLOODODOOOODOOPIKIODODOOOI ERKO
eNOSOOODOOODODOODOODODOOODOOOPIZK/
ERK/eNOSO OO OOOOOOOOOOODOOOO
Calabresi 0000 O0O0ODOOOOOOOOHDLOO
0/000000000D0D0 tumor necrotic factor-ad O
gooooooooooooooooooooooo

0000 Vol. 47, 2007

00oooo*o

ggodg

0000oooooooooooooooodbLO00d
oooooooooooooooooobobooooa
oooooooooooooooooobobooooa
ooooooooooooooooboo

317



gooOo0oooooooOoO0o0cOoOoOodHbLOd

oooo

1Brewer HB Jr: Increasing HDL cholesterol levels. N Engl
J Med, 2004, 350: 1491-1494.

2[Newton RS, Krause BR: HDL therapy for the acute treat-
ment of atherosclerosis. Atheroscler Suppl, 2002, 3 : 31-38.

3[Li X, Chyu KY, Faria Neto JR et al: Differential effects
of apolipoprotein A-I-mimetic peptide on evolving and
established atherosclerosis in apolipoprotein E-null mice.
Circulation, 2004, 110: 1701-1705.

4[Calabresi L, Vecchio G, Longhi R et al: Molecular char-
acterization of native and recombinant apolipoprotein
A-1 Milano dimer. The introduction of an interchain disul-
fide bridge remarkably alters the physicochemical proper-
ties of apolipoprotein A-1. J Biol Chem, 1994, 269: 32168—
32174.

5[Nissen SE, Tsunoda T, Tuzcu EM et al: Effect of recombi-
nant ApoA-1 Milano on coronary atherosclerosis in patients
with acute coronary syndromes: a randomized controlled
trial. JAMA, 2003, 290: 2292-2300.

6[Viswambharan H, Ming XF, Zhu S et al: Reconstituted high-
density lipoprotein inhibits thrombin-induced endothelial
tissue factor expression through inhibition of RhoA and
stimulation of phosphatidylinositol 3-kinase but not Akt/
endothelial nitric oxide synthase. Circ Res, 2004, 94: 918—
925.

7CKruger AL, Peterson S, Turkseven S et al: D-4F induces
heme oxygenase-1 and extracellular superoxide dismutase,
decreases endothelial cell sloughing, and improves vascu-

lar reactivity in rat model of diabetes. Circulation, 2005
111: 3126-3134.
8(Navab M, Anantharamaiah GM, Reddy ST et al:
Apolipoprotein A-l1 mimetic peptides. Arterioscler Thromb
Vasc Biol, 2005, 25: 1325-1331.
9[Zhang B, Miura S, Fan P et al: ApoA-1/phosphatidylcho-

line discs remodels fast-migrating HDL into slow-migrat-
ing HDL as characterized by capillary isotachophoresis.
Atherosclerosis, 2006, 188: 95-101.

100Bumi M, Sata M, Miura S et al: Reconstituted high-density
lipoprotein stimulates differentiation of endothelial progeni-
tor cells and enhances ischemia-induced angiogenesis.
Arterioscler Thromb Vasc Biol, 2007, 27: 813-818.

11[Matsuo Y, Miura S, Kawamura A et al: Newly developed
reconstituted high-density lipoprotein containing sphin-
gosine-1-phosphate induces endothelial tube formation.
Atherosclerosis, 2006, Epub ahead of print.

12[Kiya Y, Miura S, Uehara Y et al: Reconstituted high-density
lipoprotein prevents pathological remodeling after myocar-
dial infarction in rats. Circ J, 2005, 69 Suppl: 646.

130maizumi S, Miura S, Kiya Y et al: Molecular basis of the
suppression of reperfusion-induced arrhythmias by
ApolipoproteinA-1 discs. Circ J, 2007, 71 Suppl.

14[Calabresi L, Rossoni G, Gomaraschi M et al: High-density
lipoproteins protect isolated rat hearts from ischemia-
reperfusion injury by reducing cardiac tumor necrosis factor-
« content and enhancing prostaglandin release. Circ Res,
2003, 92: 330-337.

Therapeutic Strategy for Atherosclerotic Cardiovascular Diseases

Shin-ichiro Miuraand Keijiro Saku

Department of Cardiology, Fukuoka University Hospital, Fukuoka, Japan

Key words: reconstituted high-density lipoprotein cholesterol, atherosclerotic cardiovascular diseases, reverse cholesterol

transport, pleiotropic effects

A low level of high-density lipoprotein cholesterol (HDL-C) level is one of the strongest predictors of coronary
risk. While HDL is atargeted factor in the treatment of atherosclerotic cardiovascular diseases, therapeutic options
to increase HDL-C remain limited. Recent years have seen an emergence of reconstituted (r) HDL, an promising
therapeutic strategy, which has been afocus of attention for research. The studies show that rHDL has anti-atheroscle-
rotic effects that enhance reverse cholesterol transport, in addition to pleiotropic effects. We discuss here rHDL

therapy based on our data.
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