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P288
Inhibition of Metalloproteinase-9 Activity and Gene Expression by
Polyphenolic Compounds Isolated From the Bark of Tristaniopsis calobuxus
(Myrtaceae)

Stefano Bellosta, Mario Dell’Agli, Monica Canavesi, Nico Mitro, Mara Monetti, Maurizio
Crestani, L Verotta, University of Milan, Milan, Italy; N Fuzzati, INDENA S.p.A, Milan, Italy; Franco
Bernini, University of Parma, Parma, Italy; Enrica Bosisio, University of Milan, Milan, Italy

Activated macrophages within the arterial wall accumulate cholesterol and secrete matrix-
degrading metalloproteinases (MMPs) that weaken the atherosclerotic plaque and contribute to
its fissuration. Besides lipid-lowering therapies, plaque stabilization could be achieved by a
direct inhibition of MMPs in the arterial wall. Since we have previously shown that extracts of
the bark of Tristaniopsis calobuxus Brongniart & Gris (Myrtaceae) inhibit protease activities, we
decided to test the methanolic extract and the identified constituent compounds on activity,
production, and gene expression of 92-kDa gelatinase B (MMP-9) by cultured macrophages.
The extract directly inhibited MMP-9 activity in a concentration-dependent manner (50%-95%,
at 10-50 �g/ml). The inhibitory activity was retained in the ethyl acetate soluble fraction
(50%-95% inhibition at 10-50 �g/ml), which also reduced the release of MMP-9 up to 80%.
In the ethyl acetate soluble phase two active fractions were identified, named 5A and 5B.
HPLC-MS and 1H-NMR analyses of these fractions indicated the presence of gallocatechin (GC),
ellagic acid and its glycoside derivatives. Since the absolute configuration of GC was not
determined, next we tested both (�)-GC (2R,3S) and (-)-GC (2S,3R), while (-)-epigallocatechin
(2R,3R) was included for comparison. 5A and 5B (1-20 �g/ml) inhibited MMP-9 secretion
(12-50% less), an effect that correlated with the decrease of MMP-9 promoter activity and the
downregulation of mRNA levels. All compounds (30 �M) decreased MMP-9 mRNA levels and
secretion. Ellagic acid, (�)-GC and (-)-epigallocatechin, but not (-)-GC inhibited MMP-9
promoter-driven transcription. Thus configuration at C2 (R) of the flavanol seems to be critical
for the interaction with the promoter. Altogether our data indicate that simple and natural
molecules such as polyphenols, which can be readily available from dietary sources, may
potentially exert an antiatherosclerotic effect by reducing the release of MMP-9 by macro-
phages via the modulation of the activity of MMP-9 promoter, in addition to their direct
inhibitory effect on enzyme activity.

P289
Altered Profiles of Promoter-Specific NF-kappaB DNA Binding Activity in
Oxidant-Induced Atherogenic Vascular Smooth Muscle Cell Phenotypes

Edward S Williams, Texas A&M University, College Station, TX; Emily Wilson, Texas A&M
University System Health Science Center, College Station, TX; Kenneth S Ramos, Texas
A&M University, College Station, TX

Atherosclerotic vascular smooth muscle cells (vSMCs) exhibit a synthetic phenotype charac-
terized by contractile dysfunction, increased extracellular matrix protein secretion, alterations
in intracellular signaling, and enhanced proliferative activity. Chronic oxidative injury by
allylamine induces vSMC phenotypes reminiscent of those seen in human atherosclerosis.
Oxidant-stressed cells exhibit increased NF-� B activity that is critical for maintenance of
matrix-dependent proliferative phenotypes. In the present study, male Sprague-Dawley rats
were gavaged for 20 days with allylamine or water, and vSMCs from the aortic tunica media
were isolated by successive enzymatic digestion and maintained in serial culture. Immunoblot
experiments revealed increased phosphorylation of immunoprecipitated I-� -kinases (IKK) in
atherogenic vSMCs compared to controls. I� B� was strongly degraded in atherogenic vSMCs
following mitogenic stimulation, but not in controls. DNA binding activity over a timecourse of
synchronization and mitogenic stimulation indicated increased NF-� B binding activity. Western
analysis of steady-state levels of constituent Rel proteins demonstrated alterations in
expression levels, and implicated matrix signaling in this phenomenon. Analysis of nuclear
protein binding to the NF-� B sequence in the ras promoter revealed matrix-dependent patterns
of activation. Differential binding to the ras NF-� B sequence or a Promega consensus
sequence suggested altered activation of dimer subsets. Collectively, these findings implicate
changes in NF-� B dimer prevalence in the maintenance of altered vSMC phenotypes.

P290
Low Flow Induces Medial Smooth Muscle Cell Migration Through Internal
Elastic Lamina Fenestrae in Physiological High-Flow Induced Dilated Artery

Akihiro Sugita, Yuri-Kumiai General Hospital, Honjyo, Japan; Yasushi Asari, Masayo
Komatsu, Hiroshi Nanjo, Mikio Kobayashi, Koichi Kawamura, Akita University School of
Medicine, Akita, Japan; Tatsuro Sugiyama, Yuri-Kumiai General Hospital, Honjyo, Japan;
Eiketsu Sho, Mien Sho, Stanford University School of Medicine, Stanford, CA; Hirotake
Masuda, Akita University School of Medicine, Akita, Japan; Chengpei Xu, Christopher K
Zarins, Stanford University School of Medicine, Stanford, CA

[Purpose] Physiological high-flow induces arterial remodeling with enlargement of internal
elastic lamina (IEL) fenestrae, while much high-flow remodels artery with the IEL gaps. We
reported low-flow induced intimal thickening by smooth muscle cell migration through the IEL
gaps in the high-flow remodeled artery. Here we investigate whether low flow induces intimal
thickening in the physiological high-flow remodeled artery and if so, whether medial smooth
muscle cells migrate into intima through enlarged IEL fenestrae. [Methods] An arterio-venous
fistula (AVF) was made between the right common carotid artery (CCA) and the right external
jugular vein in the adult male Japanese rabbits (3.5-4 kg). Right CCA was ligated near the AVF
after one week. 4 weeks after ligation AVF was closed. The left CCA was observed
morphologically 4 weeks after closure of AVF. Blood flow of the left CCA was measured before
operation, at close of AVF and at sacrifice. Ultrastructural and laser scanning confocal studies
were performed. [Results] Blood flow of the left CCA increased 2.7-fold larger than that before
AVF operation (49.6�16.3 ml/min, compared to 18.2�0.7 ml/min before operation, p�0.005).
At 4 weeks after closure, blood flow of the left CCA was significantly decreased and almost
recovered at the level of before operation (22.8�4.6 ml/min, compared to 18.2�0.7 ml/min

before operation). Physiological high-flow remodeled left CCAs, which had been significant
dilated at 4 weeks after AVF, were slightly narrowed after 4 weeks of AVF closure.
Ultrastructural study revealed no IEL gaps, while smooth muscle cells appeared in the intima.
Some smooth muscle cells were within the enlarged IEL fenestrae. Laser scanning confocal
study revealed focal smooth muscle cells around the enlarged IEL fenestrae. [Discussions] It is
considered that low flow induces medial smooth muscle cell migration through IEL fenestrae
in physiological high-flow induced dilated artery and physiological flow alteration may
contribute intimal thickening.

P291
Early Coronary Atherosclerosis Identified with Intravascular Ultrasound
Correlates Well with Histology and Collagen Content

Mohammad N Zafar, Eric Mokelke, H K Reddy, Jim Vuchetich, Jeff Sturek, Michael Sturek,
University of Missouri, Columbia, MO

Background: Intravascular ultrasound (IVUS) is used in vivo clinically to assess atherosclerosis,
but few studies have determined the correlation with histological indices of early atheroscle-
rosis. Methods: IVUS was performed on 41 Yucatan pigs assigned to five groups: low fat-fed
control (C), high fat/cholesterol-fed (hyperlipidemic, H), alloxan diabetic (D), D high fat/
cholesterol-fed (diabetic dyslipidemic, DD) and DD that were aerobically exercised trained 4
d/wk, 30 min/d, at 65-75% of maximum heart rate (DDX). IVUS images were acquired during
automated pullback of a 3.2 Fr 30 MHz ultrasound catheter through conduit arteries.
Videotapes were analyzed offline using Imagepro software. Images obtained at the bifurcation
of left main artery into the left anterior descending and circumflex arteries, which has the
highest plaque burden. Images were compared to histology sections of same arteries fixed and
stained with Verhoff van Gieson’s (VVG), Massons trichrome and picrosirius red (PSR) stain.
Using clock face analogy the circumferential degrees of intimal thickening (three-layer
appearance) on IVUS were compared to intimal thickening with histology. Results: These
groups represented a wide range atherosclerosis, thus facilitating linear regression analysis
between histology and IVUS. High correlation of r�0.95 (p�0.0001) between VVG (measure of
intimal thickening) and IVUS indicated the high predictive value of IVUS. There was a higher
level of collagen in regions with multi-ring appearance detected by IVUS compared to single
ring appearance in all groups tested (Wilcoxon test, p�0.0001). Collagen content was not
different between groups. Conclusions: In vivo IVUS of porcine coronary arteries was able to
detect early atherosclerosis (before it was detectable by angiograohy) and showed very strong
correlation to histology and collagen content.

P292
Association between Coronary Artery Calcification and Forearm Bone
Mineral Density in Postmenopausal Women

Ryoko Satoh, Kouji Kajinami, Hironobu Akao, Hideaki Okazaki, Akihiro Fukuda, Michihiko
Kitayama, Shinji Okubo, Seiyu Kanemitsu, Noboru Takekoshi, Kanazawa Medical University,
Uchinada, Japan

Backgrounds: Vascular calcification, one of the features of atherosclerotic lesions, is thought
to be actively regulated as similar to bone formation, and bisphosphonate which can prevent
bone mineral density loss was reported to have an anti-atherosclerotic property. However,
there has been little clinical evidence supporting this potential link between vascular
calcification and bone metabolism. Aim and Methods: To test the possibility of this link, we
studied postmenopausal women who underwent diagnostic coronary angiography using both
multi-slice computed tomography to quantify coronary artery calcification score (CS) and DXA
scanner to evaluate bone mineral density (BMD). None of the subjects had received hormone
replacement therapy, nor had an associated condition potentially influencing bone metabolism.
Among consecutive 120 subjects who had met above criteria, only those showing normal (no
atherosclerotic change) anigogram (control group, n�23) and those having significant
atherosclerotic lesions (at least one lesion with �25% stenosis) (patient group, n�12) were
subjected to the following statistical analyses. All subjects who had previously been treated by
catheter intervention were excluded. Results: There was no significant difference in age
between two groups. CS in the patient group was significantly higher than that of control
(44�/-63 vs. 420�/-708, p�0.01). BMDs of both lumbar spine and hip in patients were
slightly lower than those of controls, but these differences did not reach statistical significance.
By contrast, BMDs of both radial and ulnar bone in patients were significantly lower (–15% and
–17%) than those of controls, respectively (p�0.01). In addition, both radial and ulnar BMDs
showed significant and negative associations with log-transformed CS, while neither lumbar
nor hip BMD showed this association. Conclusion: Negative association between forearm BMD
and the amount of coronary calcification suggests the potential link between vascular
calcification and bone metabolism in vivo.

P293
Differential Effects of Individual n-3 Fatty Acids on Plasma and Liver Lipid
Values in Human ApoB100 Transgenic, LDL Receptor Null Mice

Thomas A Bell III, Ryan E Temel, Kathryn L Kelley, Lawrence L Rudel, Wake Forest
University, Winston-Salem, NC

Studies have shown that n-3 fatty acids (FA) are potent regulators of the pathways involved in
cholesterol metabolism. This study looked to see if individual species of n-3 FA have more
profound effects than others. Groups (n�15) of mice over-expressing human ApoB100 with a
nonfunctional LDL receptor were fed diets enriched in docosahexaenoic acid (DHA), eicosa-
pentaenoic acid (EPA), and in alpha-linolenic acid (a-LA). A saturated FA diet (Sat) was used for
control purposes and a diet composed of similar amounts of DHA and EPA as fish oil (FO) was
used for comparison. Plasma samples were collected at 2, 8, 16, and 20 week intervals. These
plasma samples were quantified for total cholesterol (TC) and triglyceride (TG). After 20 weeks,
livers were also taken for further analysis. The TC and TG values displayed a divergence among
the diet groups. The DHA, EPA, and FO diets groups had similar average values for TC and TG
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