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CVD risk biomarkers and liver and kidney function are not modified
following 12-week ingestion of an elderberry extract rich in anthocyanins

P. J. Curtis1, P. A. Kroon2, W. J. Hollands2, R. Walls1, C. D. Kay1, G. Jenkins3 and A. Cassidy1

1University of East Anglia, Norwich NR4 7TJ, UK, 2Institute of Food Research, Norwich NR4 7UA, UK and
3Unilever R&D Colworth, Sharnbrook MK44 1LQ, UK

The intake of anthocyanins, a subclass of flavonoids that confers the red, blue and purple colours to plant-based foods such as berries,
apples and blackcurrants (Ribes nigrum), has been shown in epidemiological studies to be negatively correlated with CVD risk(1). In vitro,
anthocyanins also exhibit activities in keeping with a protective effect, such as reduced immune cell-activated radical, cytokine and
adhesion molecule production(2,3) and reduced NO activity(4). However, to date there is limited evidence on the effects of consumption of
physiologically-relevant doses of anthocyanins on biomarkers of CVD risk and safety biomarkers(5).

In this randomised parallel placebo-controlled study the effect of 12 weeks of consumption of 500 mg anthocyanins (present pre-
dominantly in the cyanidin glycoside form; from elderberry (Sambucus nigra))/d, on biomarkers of CVD risk and liver and kidney
function was examined in fifty-two healthy women (anthocyanins, n 26; placebo, n 26). Eligible participants were post-menopausal
women (no menstruation for ‡ 12 months) under 70 years of age, not taking hormone-replacement therapy (HRT) for ‡ 6 months and
with BMI between 20 kg/m2 and 32 kg/m2. Fasting blood samples were collected at baseline and 12 weeks and used to assess a series of
vascular biomarkers and liver and kidney function, as indicated in the Table. In addition, platelet reactivity was assessed at 0 and 2 h at
both baseline and end of the study.

Table. Characteristics of the study population and the effect of 12-week consumption of anthocyanins on biomarkers of CVD risk and liver and kidney function

Placebo Treatment

Baseline 12 weeks Baseline 12 weeks

Mean SD Mean SD Mean SD Mean SD

Age (years) 58.3 5.8 58.1 5.5
Menopausal (years) 7.7 5.5 8.0 6.4
BMI (kg/m2) 24.3 3.4 24.4 3.3 25.1 3.8 25.1 3.9
Systolic blood pressure (mmHg) 130 14 124 15 123 15 124 13
Diastolic blood pressure (mmHg) 82 11 80 10 78 7 77 7
Bilirubin (mmol/l) 12.0 3.5 11.6 3.1 13.0 5.9 14.0 5.4
Albumin (g/l) 41.7 2.4 40.1 2.6 40.7 2.3 39.4 2.3
Alanine aminotransferase (U/l) 18.9 6.7 17.6 7.5 21.3 10.8 18.7 5.8
g-Glutamyl transferase (U/l) 22.0 16.3 19.0 11.5 21.0 14.2 18.3 9.5
Alkaline phosphatase (U/l) 72.6 14.9 70.2 15.5 79.0 19.9 74.7 18.4
Glucose (mmol/l) 4.8 0.5 5.0 0.6 4.9 0.4 4.9 0.4
Cholesterol (mmol/l) 5.5 0.6 5.3 0.9 5.4 0.7 5.5 0.7
HDL-cholesterol (mmol/l) 1.6 0.3 1.6 0.3 1.6 0.4 1.6 0.4
Total cholesterol :HDL-cholesterol 3.5 0.5 3.5 0.6 3.5 0.7 3.5 0.8
IL-6 (pg/ml) 1.0 1.4 0.9 0.9 1.0 0.9 1.0 0.6
TNFa (pg/ml) 14.8 9.3 13.0 9.2 15.3 11.1 10.5 5.5
Endothelin-1 (pg/ml) 0.9 0.4 1.0 0.3 1.0 0.4 1.4 1.3
C-reactive protein (mg/ml) 0.9 0.9 0.9 0.7 1.3 1.0 1.3 1.1

The results suggest that biomarkers of liver and kidney function and CVD risk (blood pressure, lipid fractions and inflammatory
biomarkers; also platelet reactivity (data not presented)) were not modified by 12 weeks of anthocyanins-rich elderberry consumption. In
conclusion, these data suggest that daily consumption of physiologically-relevant doses of elderberry extract did not induce detrimental
changes to liver and kidney function, but also did not alter biomarkers of CVD risk.
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