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s u m m a r y

Background & aims: Black tea is a main source of flavonoids in the Western diet and has been associated
with reduced risk for cardiovascular disease, possibly through lowering blood pressure. These effects
may be mediated through improving endothelial function of resistance arteries. The aim of this study
was therefore to examine the acute impact of black tea on forearm resistance artery endothelial function
in healthy, normotensive middle-aged subjects.
Methods: Twenty middle-aged men and women (age-range 45e75 years) were recruited into a double-
blind, randomized, placebo-controlled crossover intervention study. Forearm resistance artery blood
flow (FBF, measured using venous occlusion plethysmography) in response to incremental doses of
acetylcholine, sodium nitroprusside and L-NG-monomethyl arginine were determined 2 h after con-
sumption of either black tea containing ~400 mg flavonoids (equivalent to 2e3 cups of tea) or a taste-
and color-matched placebo.
Results: The mean FBF-response to acetylcholine after tea consumption was 23% higher compared to the
response after placebo (95% CI: �20%, þ88%), but this difference did not reach statistical significance
(P ¼ 0.32). No significant differences in the FBF-responses to sodium nitroprusside and L-NG-mono-
methyl arginine were found between the tea and placebo interventions (P ¼ 0.96 and 0.74, respectively).
Correcting FBF for changes in blood pressure did not alter the outcomes.
Conclusions: We found no evidence that acute intake of black tea significantly altered endothelium-
dependent vasodilation of forearm resistance arteries in healthy middle-aged subjects. Interventions with
a longer duration of tea ingestion are required to further explore the (long-term) impact of tea flavonoids on
blood pressure regulatory mechanisms. This trial was registered at clinicaltrials.gov as NCT02328339.

© 2017 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights
reserved.

1. Introduction

High blood pressure is a major risk factor for cardiovascular
diseases (CVD) which are estimated to currently represent ~13% of

the global mortality rate (equivalent to 7.5 million deaths annually)
[1]. Changes in lifestyle, such as diet, can lower blood pressure and,
as a consequence, reduce CVD risk in both symptomatic and
asymptomatic subjects [2,3]. For example, a high dietary intake of
flavonoids has been associated with lower CVD risk and a better
CVD risk factor profile in prospective follow-up studies [4,5], and
improvements in CVD risk factors in human-intervention studies
[6]. Black tea, brewed from the leaves of Camellia sinensis, repre-
sents a major source of dietary flavonoids in most Western
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countries [7,8]. Data from prospective observational studies have
shown associations between tea consumption and lower CVD
incidence and mortality [9]. These associations may, at least partly,
be mediated through the blood pressure lowering effects of tea
[10,11].

Resistance vessel endothelial function plays an important role in
blood pressure regulation [12]. Consequently, the blood pressure
lowering effects of tea may be facilitated through improvements in
endothelial function, mediating a drop in peripheral vascular
resistance. It has been described previously that tea consumption
results in improved endothelial function in conduit arteries [13].
Whilst these observations suggest an impact of tea on vascular
health at conduit artery level, regulation of blood pressure is
typically ascribed to resistance arteries. To date, only few studies
have directly evaluated the effects of tea flavonoids on resistance
arteries. For example, a recent study found that consumption of a
flavonoid-rich fraction of black tea to improve (post-prandial)
perfusion of resistance arteries in insulin-resistant men [14].
Another study found improved resistance artery endothelial func-
tion after consumption of isolated green tea flavonoids in male
smokers [15]. Whether such improvements in resistance artery
endothelial function are present in the general population after
ordinary black tea consumption is currently unknown.

The purpose of this study is to examine the impact of an acute
dose of black tea on resistance artery endothelial function, evalu-
ated by means of the isolated and perfused forearm technique [16],
in a group of healthy middle-aged men and women. The study
hypothesis was that, in agreement with earlier findings in conduit
arteries, acute tea ingestion improves endothelial function in
resistance arteries as indicated by an increase in the acetylcholine-
mediated forearm blood flow (FBF) response compared to placebo.

2. Materials and methods

2.1. Study participants

Twenty middle-aged (median age 63 years, range 50e72 years)
men (n ¼ 10) and post-menopausal women (n ¼ 10) without a
history of cardiovascular diseases or diabetes mellitus were
included. None of the participants used medication known to in-
fluence endothelial function. Subjects were selected from a data-
base with volunteers who showed interest in contributing to
studies as a participant. Current smokers, subjects who stopped
smoking less than 6 months before study participation, subjects
with a self-reported alcohol intake of �21 units per week and
subjects who performed over 2 h of strenuous exercise per week
were excluded. Use of medication that does not influence endo-
thelial function was allowed if medication use was stable for �3
months. This study was performed according to the guidelines
stated in the declaration of Helsinki 2013 and the Dutch Medical
Research Involving Human Subjects Act (WMO). This study was
approved by the Ethics Committee of the Radboud University
Medical Center Nijmegen (CMO Arnhem-Nijmegen). All partici-
pants provided written informed consent prior to participation in
the study.

2.2. Study design

This study followed a double-blind randomized cross-over
design. Subjects reported twice to our laboratory. On both days,
subjects ingested either black tea or a taste-, color- and
temperature-matched placebo beverage in a randomized order.
Subsequently, subjects were instrumented for assessment of fore-
arm resistance artery endothelial function. Changes in FBF were
measured using venous occlusion plethysmography (VOP) during

intrabrachial administration of vasoactive drugs, which is the gold
standard for assessment of endothelial function [16]. Increasing
doses of acetylcholine (ACh; endothelium-dependent vasodilator),
sodium nitroprusside (SNP; endothelium-independent vasodi-
lator), and L-NG-Monomethyl-arginine (L-NMMA; endothelium-
dependent vasoconstrictor) were used. This allowed us to explore
the impact of black tea on forearm resistance artery endothelium-
dependent and -independent dilation as well as the contribution
of nitric oxide (NO) to baseline vascular tone.

2.3. Tea and placebo

The intervention product was prepared using commercially
available black tea (Lipton Yellow Label, Unilever B.V., The
Netherlands) according to a standardized brewing protocol which
produced tea infusions with a total flavonoid content of
1.28 ± 0.06 mg/ml (as determined with the Folin Ciocalteu assay
using gallic acid as a standard [17,18]) and a caffeine content of
0.47 ± 0.02 mg/ml (as determined with reverse phase high-
performance liquid chromatography [19]). Due to the duration of
the FBF protocol, subjects were provided with a loading dose of
240 ml test product (307 mg flavonoids) given 2 h before, and a
maintenance dose of 120 ml (102 mg flavonoids) given 10 min
before the start of the measurement. This amounted to a total
flavonoid dose of approximately 409 mg (and ~150 mg caffeine,
equivalent to ~3 cups of black tea [20]). The timing and size of the
respective tea (flavonoid) doses were based on previously pub-
lished plasma kinetic profiles of tea flavonoids [21,22]. The placebo
was provided as a powder which contained no flavonoids and
consisted of 93.4% maltodextrin, 6% tea flavor and 0.6% silicon di-
oxide. For the loading and maintenance doses, 2 and 1 g of placebo
powder was respectively dissolved in 240- and 120 ml hot water.
The test products were freshly prepared for each subject by an
analyst not involved in the FBF measurements.

2.4. Protocol

Subjects underwent a medical screening, consisting of a medical
history, physical examination (including measurement of body
weight and -height) and collection of blood for assessment of
fasting lipid spectrum and glucose levels. Upon approval for in-
clusion, 2 subsequent testing days were scheduled, with an interval
of 2e6 weeks. During the week preceding the measurements,
subjects were instructed not to consume tea (or tea-containing
products) and foods high in flavonoids (e.g. cocoa, chocolate, red
wine). In the 24 h prior to the measurements, subjects were
instructed to additionally avoid strenuous exercise and abstain
from or vitamin C and from products containing caffeine or alcohol.
All measurements were performed after an overnight fast in a
quiet, darkened, air-controlled room (22 �C).

Venous occlusion plethysmography: After the tea/placebo loading
dose (and before the maintenance dose), the brachial artery of the
non-dominant arm was cannulated for vasoactive drug infusion
and intra-arterial blood pressure monitoring. Forearm blood flow
was measured in both the experimental and contralateral forearm
by ECG-triggered VOP. Mercury-in-silastic strain gauges were
placed around the widest portion of the upper third of both fore-
arms to quantify changes in FBF from changes in forearm volume.
At least 20 min after cannulation of the brachial artery, and 10 min
after consumption of the maintenance dose, infusion of the vaso-
active drugs started. Following a fixed order, ACh was administered
at 5, 10, 20 and 40 mg/ml, followed by SNP at 2, 4, and 8 mg/ml and L-
NMMA at 2, 4 and 8 mmol/ml, respectively. Each dose was infused
for 5 min at an infusion rate of 1 ml per 1000 ml of forearm volume
per minute. Forearm volume was individually determined by

A. Greyling et al. / Clinical Nutrition ESPEN xxx (2017) e1ee7e2

Please cite this article in press as: Greyling A, et al., The acute effect of black tea consumption on resistance artery endothelial function in healthy
subjects. A randomized controlled trial, Clinical Nutrition ESPEN (2017), https://doi.org/10.1016/j.clnesp.2017.10.011



Download English Version:

https://daneshyari.com/en/article/8587389

Download Persian Version:

https://daneshyari.com/article/8587389

Daneshyari.com

https://daneshyari.com/en/article/8587389
https://daneshyari.com/article/8587389
https://daneshyari.com

