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The Inhibitory Effect of Broccoli in Cruciferous Vegetables
Derived-Sulforaphane on Vascular Tension

Hyun Dong Je*
Department of Pharmacology, College of Pharmacy, Catholic University of Daegu 712-702, Korea

Abstract — The present study was undertaken to investigate the influence of sulforaphane on vascular smooth muscle con-
tractility and to determine the mechanism involved. We hypothesized that sulforaphane, the primary ingredient of broccoli
of cruciferous vegetables, plays a role in vascular relaxation through inhibition of Rho-kinase in rat aortae. Intact of denuded
arterial rings from male Sprague-Dawley rats were used and isometric tensions were recorded using a computerized data
acquisition system. Interestingly, sulforaphane significantly inhibited fluoride, phorbol ester or thromboxane A, mimetic-
induced contraction in denuded muscles suggesting that additional pathways different from endothelial nitric oxide synthesis
such as inhibition of Rho-kinase or MEK might be involved in the vasorelaxation. Furthermore, sulforaphane inhibited
thromboxane A,-induced increases in pERK1/2 levels suggesting the mechanism including inhibition of thromboxane A,-
induced increases in ERK1/2 phosphorylation. This study provides evidence that sulforaphane induces vascular relaxation

through inhibition of Rho-kinase or MEK in rat aortae.
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Fig. 1 - Chemical structure of sulforaphane.
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Fig. 2 — The effect of sulforaphane on 6 mM fluoride-induced vascular
contraction in denuded muscles. After 6 mM NaF-induced
contraction had reached plateau, various concentrations
(10, 30, 100 uM) of sulforaphane were added into organ
bath. Developed tension is expressed as a percentage of
the maximum contraction to 6 mM fluoride. Data are
expressed as means of 3-5 experiments with vertical bars
showing SEM. *P<0.05, **P<0.01, presence versus
control.
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Fig. 3 -The effect of sulforaphane on 6 mM fluoride-induced
vascular contraction in intact muscles. After 6 mM NaF-
induced contraction had reached plateau, various
concentrations (10, 30, 100 uM) of sulforaphane were
added into organ bath. Developed tension is expressed as
a percentage of the maximum contraction to 6 mM fluoride.
Data are expressed as means of 3-5 experiments with
vertical bars showing SEM. *P<0.05, **P<0.01, presence
versus control.
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Fig. 4 — The effect of sulforaphane on 0.1 uM U-46619-induced
vascular contraction in denuded muscles. After 0.1 pM U-
46619-induced contraction had reached plateau, various
concentrations (10, 30, 100 uM) of sulforaphane were
added into organ bath. Developed tension is expressed as
a percentage of the maximum contraction to 0.1 uM U-
46619. Data are expressed as means of 3-5 experiments
with vertical bars showing SEM. *P<0.05, **P<0.01,
presence versus control.
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Fig. 5—A representative tracing of the inhibition of 1 pM phorbol 12,13-dibutyrate-induced vasoconstriction by pretreated 1074° M

sulforaphane in rat aortic rings with endothelium denuded.
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Fig. 6 — Effect of sulforaphane (0.1 mM) on U-46619-induced
increases in phospho-ERK1/2 levels. Phospho-ERK1/2
protein levels were decreased in quick frozen sulforaphane-
treated rat aortas in the absence of endothelium compared
to vehicle-treated rat aortas precontracted with U-46619.
The upper panel shows a typical blot and the lower panel
shows average densitometry results for relative levels of
phospho-ERK1/2. Data are expressed as the means of 3-5
experiments with vertical lines representing SEMs.
##P<0.01 versus normal. *P<0.05 versus U-46619 alone.
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