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Abstract

The pathobiologic process of arterial stenosis following balloon angioplasty continues to be an
enigmatic problem in clinical settings. This study investigates the ability of demethoxycurcumin, a
curcuminoid isolated from Radix Curcumae, to attenuate balloon injury—-induced neointima(NI) formation in
the rat carotid artery. It was found that demethoxycurcumin induced inducible heme oxygenase(TIO-1)
expression and inhibited dose-dependently cellular proliferation in rat vascular smooth muscle cells.
Perivascular application of demethoxycurcumin immediately following injury significantly reduced NI area
and NI thickness 2 weeks post-injury. Interestingly, treatment with tin—protoporphyrin IX, a HO inhibitor,
reversed the effects of demethoxycurcumin on NI formation. These results implicate demethoxycurcumin
as a potent new therapeutic agent that is capable of reducing post—angioplasty arterial stenosis through
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induction of the HO-1 expression.
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The dried root of Curcuma longa L. (600 g)

extracted with EtOH
concentrated in vacuo

EtOH ex. (51.63 g)

suspension in 60% MeOH
partitioned with hexane

Hexane-soluble fr. (9.6 g) |

| CHCl,-soluble fr. (36.2g) |

partitioned with CHCl,

partitioned with BuOH

| BuOH-soluble fr. (2.6g) |

CHCL fr. (10 g)
silica gel C.C.

H,0-soluble fr.

CHCI;-MeOH gradient (80:1 — 10:1)

Fr.1 Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 |Fr.7|Fr.8 Fr.9 Fr.10
0.66g) (0.32g) (221g) (0.37g) (0.41g) (0.57g) | (0.34g)| (1.57g) (1.30g) (0.46g)

Compound 1 was identified by the comparison of MS, 'H-NMR, 13C-NMR data

with those in the literature.

Figure 1. Steps in isolation of demethoxycurcumin from Radix Curcumae

tHFig. 1¢] Step
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Figure 2. Effects of demethoxycurcumin(DMC) on HO-1 expression in rat vascular smooth muscle
cells. The cells were incubated with indicated doses of DMC for 6 hrs, and HO-1
expression was determined by Western blotting analysis.
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Figure 3. Effects of demethoxycurcumin(DMC) on cellular proliferation in rat vascular smooth
muscle cells. The cells were pre—-incubated with indicated doses of DMC or 20 uM of
CoPP for 12 hrs, washed 3 times with flash media, further incubated for 24 hrs in
the presence of PDGF, and cellular proliferation was determined by MTT assay.
Results were expressed as the mean for 6 independent experiments. Asterisks show

a significant difference from control :
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Figure 4. Representative photomicrographs of balloon-injured, perfusion—fixed, and left carotid
arteries 14 days after injury. demethoxycurcumin(DMC)—treated arteries exhibit  signifi-
cant reduction of neointima formation compared with vehicle—treated arteries. SnPP
treatment reversed DMC effect. 10ug of DMC, 10ug of SnPP, or DMC in combination
with SnPP were used (for details see the test).

Neointimal area (mm?)
0.00 0.05 0.10 0.15  0.20 0.|25

B - soPP
B + SnPP

Figure 5. Demethoxycurcumin(DMC) and paclitaxel suppressed neointimal hyperplasia associated
with balloon injury. The carotid arteries were treated with DMC(10ug) alone or in
combination of SnPP(10uM) and, as positive control, with paclitaxel(1iug) alone or in
combination of SnPP(10ug).
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Control

DMC

DMC + SnPP

S R .'

Figure 6. Demethoxycurcumin(DMC) suppressed VSMC proliferation induced by balloon injury.
The carotid arteries were treated with DMC(10pg) alone or in combination of SnPP
(10uM). Tissue sections were examined 2 weeks after balloon injury. The symbol "W

indicates VSMC.
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