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In the UK, cardiovascular disease (CVD) affects more than five million people with estimated annual costs exceeding £30bn(1). Epide-
miological evidence suggests an inverse relationship between the consumption of cruciferous vegetables and a wide range of cancers and
CVD(2–5). However, despite this evidence for the biological activity of isothiocyanates, an active compound in cruciferous vegetables
thought to be responsible for their beneficial effects, there have been few dietary intervention studies in humans that have explored the
underlying mechanisms(6).

A novel high glucoraphanin (HG) cultivar of broccoli has been developed by conventional plant breeding. This broccoli has a threefold
greater level of glucoraphanin than the standard variety and subsequently delivers a threefold greater level of the isothiocyanate sulfor-
aphane to the systemic circulation(7,8). To explore the role of HG broccoli and the potential role of SF in reducing CVD risk, a 12 week,
three armed parallel group, randomised controlled trial (double blinded for two of the three arms) with 48 participants aged 50–77 years,
that compared the effects of a diet enriched with either 400 g of standard broccoli or HG broccoli or 400 g of garden peas was taken in
Norfolk, UK. Participants were defined as having a moderate risk of CVD which was estimated using the JBS2 CVD risk assessor and
allocation to study arms was achieved using a minimisation method. In order to assess the effect of the intervention on CVD risk,
biochemical markers of CVD (Total/HDL/LDL cholesterol, serum triglycerides, oxidised LDL, IL6, hs-CRP, and analysis of 346 plasma
metabolites) and vascular measurements (BP, pulse wave velocity and augmentation index) were obtained. Results were also stratified by
GSTM1 genotype.

The HG broccoli intervention resulted in a significant reduction in the ten year CVD risk (mean reduction - 8.1%; - 1.0, - 15.1, 95%
CI, p = 0.03), total cholesterol ( - 0.27 mmolL - 1; 0.0, - 0.47, 95% CI, p = 0.05), LDL cholesterol ( - 0.27 mmolL - 1; - 0.07, - 0.47,
95% CI, p = 0.01), and reductions in systolic blood pressure amongst many but not all participants ( - 2.8 mmHg; + 0.83, - 6.41, 95% CI,
p = 0.12). These changes were accompanied by reduction in serum levels of medium and long chain acylcarnitines, and a reduction in
pro-inflammatory lysophosphatidylcholines. A greater reductions in CVD risk ( - 11%; - 2.8, - 20.6, 95% CI, p = 0.02), LDL cholesterol
( - 0.30 mmolL - 1; - 0.08, - 0.52, 95% CI, p = 0.02), systolic blood pressure ( - 5 mmHg; - 1.3, - 8.3, 95% CI, p = 0.01) and
lysophosphatidylcholines were observed in individuals with at least one GSTM1 allele. The standard broccoli interventions did not result
in any significant changes in calculated CVD risk or associated biomarkers. The pea intervention resulted in a significant reduction
in systolic blood pressure (mean reduction - 3.7 mmHg; - 0.04, - 7.36, 95% CI, p = 0.05).

These results suggest that consuming HG broccoli for 12 weeks led to a clinically significant reduction in the cardiovascular risk of
participants with moderate baseline risk due primarily to modifications in lipid metabolism.

This study was funded by Biotechnology and Biological Sciences Research Council (BBSRC) and Seminis Vegetable Seeds Inc. Trial registration, Clinical
Trials NCT01114399.
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