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LETTERS TO THE EDITOR

VEGF-nitric oxide
reciprocal regulation

To the editor — In a recent issue, Tsurimi
et al. demonstrated that balloon angio-
plasty of rat arteries results in the induc-
tion of vascular endothelial growth
factor (VEGF), the selective endothelial
cell mitogen'. They also showed that
sodium nitroprusside, a nitric oxide
(NO) donor, inhibits protein kinase C
(PKC)-induced VEGF upregulation. We
have observed a biphasic regulation of
VEGF expression by NO-donors.
Induction of inducible nitric oxide syn-
thase (iNOS) gene was seen with low
concentrations of NO donor whereas in-
hibition of iNOS was seen with high
concentrations of the NO donor.
Increased NO release from endothelial
cell by the VEGF isoform VEGF165 has
also been shown’® (see also Dembinska-
Kiec, A. et al. Nitric oxide synthase
(iNOS) and vascular endothelial growth
factor (VEGF) gene expression in experi-
mental restenosis. 66th Congress of the
European  Atherosclerotic  Society,
Florence, Italy, July 1996). Thus an inter-
esting reciprocal relation between VEGF
and NO is suggested.

VEGEF exists in different isoforms, all
being the result of alternative splicing
of precursor mRNA. We have observed
that in rat arteries, balloon angioplasty
induces the expression of VEGF164
and VEGF188 (equivalents to human
VEGF165 and VEGF189) mRNA, while
VEGF120 was also present in control
vessels (manuscript submitted). Upreg-
ulation of VEGF was delayed in com-
parison to the induction of iNOS.
These in vivo studies reflect the course
of iNOS and VEGF gene expression in
vascular smooth muscle cells (VSMC)
in vitro: iNOS mRNA was induced one
hour after coincubation with IL-1B
while VEGF gene expression was de-
layed up to 12-24 hours (manuscript
submitted). Our preliminary studies on
patients undergoing coronary angio-
plasty have shown that the peak of
VEGF165 protein release occurs 48
hours after intervention, but is not ac-
companied by the increase in NOx
concentration in blood (manuscript in
preparation).

From clinical experience it is, how-
ever, evident that protective mecha-
nisms induced after angioplasty are not

sufficient in patients with lipid disor-
ders, perhaps because modified LDL in-
hibits both iNOS and NO, as well as the
induction of GTP cyclohydrolase I (man-
uscript submitted), the key enzyme for
synthesis of tetrahydroblopterin — the
cofactor necessary for NOS dimerization
and change of O, generation to NO-gen-
erating activity. We have also demon-
strated that ox-LDL inhibits IL-1B

induced VEGF gene expression in rat
VSMC.

Thus, the reciprocal relation between
VEGF and NO may be disrupted in dys-
lipidemic patients, promoting the devel-
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opment of restenosis. If so, it will be im-
portant to normalize patients’ lipid levels
prior to angioplasty.
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