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Figure 100 Metabolism and receptors of retinoic acid.
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Figure 200 Effects of ATRA on eNOS phosphorylation/NO
production.
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Figure 30 Stimulatory effects of ATRA
on angiogenesis.
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Table 100 Representative genes affected by low dose ATRA treatment

Genes increased more than 2.0-fold
VE-cadherinC 3.7-fold
RXRall 2.4-fold
CD340 2.0-fold

Prostaglandin E2 (EP1) receptor(] 2.0-fold

Genes decreased less than 0.5-fold
c-myc(] 0.43-fold

Cyclin C[O 0.43-fold
Cyclin D30 0.50-fold
Cyclin-dependent kinase 500 0.48-fold

Bcl-2-related protein A101 0.47-fold
PUMAL 0.40-fold

CXCR-20J 0.33-fold

Interferon gamma receptor 21 0.48-fold
CCL18[J 0.47-fold

CCL260J 0.41-fold

MMP100 0.35-fold
MMP240 0.40-fold
MMP20 0.37-fold
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Table 200 Representative genes affected by high dose ATRA
treatment

Genes increased more than 2.0-fold
VE-cadherin( 2.3-fold
VEGF-CO 2.2-fold
Urokinase-type plasminogen activator(] 2.1-fold

Genes decreased less than[] 0.5-fold
Caveolin 100 0.37-fold
MMP70 0.40-fold
MMP10[1 0.24-fold
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A natural retinoid al-trans retinoic acid (ATRA) contains various beneficia effects on vasculaturesincluding suppres-
sion of neointima formation after balloon injury. Since little is known regarding ATRA effects on vascular endothelial
cells (ECs) and angiogenesis, we conducted a study to determine how ATRA affects vascular ECs and angiogenesis. First
we examined the effects of ATRA on nitric oxide (NO) production in vascular ECs. Interestingly, ATRA was observed to
stimulate NO production via phosphorylation of endothelial NO synthase at Ser-1177. Next, we examined the effects of
ATRA on angiogenesis using a novel co-culture system of human umbilical vein (HUV) ECs and normal human dermal
fibroblasts, and observed its stimulatory effects on angiogenesis. Finally, we examined the effects of ATRA on gene
expression in ECs by DNA microarray analyses using RNAs prepared from HUV ECs incubated with ATRA for 24 hours.
ATRA was observed to affect expression of many genes that might result in stimulating angiogenesis, leading to inhibi-
tion of atherosclerosis. Our study suggest that ATRA may be anovel candidate for treatment of atherosclerosis and for
therapeutic angiogenesis. (J Jpn Coll Angiol, 2006, 46: 365—-368)
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