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_.-':E} Akt is a serine/threonine protein kinase that
is activated by a number of growth factors

Figurel PI3K-Akt-eNOSactivation
pathway and angiogenesis.

and cytokines in a phosphatidylinositol-3

kinase (PI3K)-dependent manner, which

+ regulates various cellular responses like cell

vasefilmimtdesr  survival, proliferation, differentiation, and
glucose metabolism.
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Figure2 Mechanism of Statin-mediated Increase In NO Pro-
duction.

Inhibition of HMG-CoA reductase by statin results in decrease
in the extent of lipid metabolites of cholesterol pathway, lead-
ing to reduction of lipid modification (prenylation) of cellular
signal mediators like small G protein Rho. Reduced lipid modi-
fication decrease RhoA activity, which inhibitsdegradation of
eNOS mRNA leading to increase in eNOS expression.
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Figure3 Cholestrol denpendent PI3K-
e Akt-eNOS activation pathway in endothe-

lium.
One possible molecular mechanism of
statin-mediated Akt activation is regulation
| by Caveolin-1, regulatory molecule in
caveolin located in cell membrane. In
caveolin, caveolin-1 inactivates both PI3K
and eNOS activity in a membrane-
cholestrol dependent manner. Once
cholestrol depletion occurs by statin, this
caveolin-1/cholestrol-dependent inhibition
could be released, which result in activa-
tion of PI3K/Akt/eNOS pathway.
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Akt is a serine/threonine protein kinase that is activated by a number of growth factors and cytokines in a
phosphatidylinositol-3 kinase (Pl 3K)-dependent manner. In endothelium, PI3K-Akt signaling axis is activated by a
variety of stimuli and regulates multiple critical stepsin angiogenesis, including endothelial cell survival, migration, and
capillary-like structure formation. Furthermore, this signaling pathway also regulates cardiovascular homeostasis and
vessel integrity at least in part by controlling NO synthesis. Statins are widely prescribed for the treatment of hypercho-
lesterolemia, moreover, several clinical trials have demonstrated that statins are effective for both primary and secondary
prevention of coronary artery diseases independent of their serum lipid-lowering effects, possibly through NO-dependent
mechanisms due to the activation of eNOS in vascular endothelium. Here we show that alink between statins and Akt.
Statins has been shown to rapidly promote the activation of Akt in endothelial cells leading to eNOS phosphorylation and
increased NO production. statin have been shown to protect endothelial cells from serum deprivation_induced apoptosis
and promote capillary-like structure formation on matrigel in an Akt-dependent manner. Clinically-relevant doses of
statins enhances angiogenesis in the ischemic hindlimbs of normochol esterolemic animals through an eNOS-dependent
mechanism. (J. Jpn. Coll. Angiol., 2003; 43: 591-594)
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