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The sale of energy drinks is often accompanied by a comprehensive and intense marketing
with claims of benefits during periods of mental stress. As it has been shown that Red Bull
negatively impacts human hemodynamics at rest, we investigated the cardiovascular and
cerebrovascular consequences whenRedBull is combinedwithmental stress. In a randomized
cross-over study, 20 young healthy humans ingested either 355 ml of a can Red Bull or water
and underwent 80 minutes after the respective drink a mental arithmetic test for 5 minutes.
Continuous cardiovascular and cerebrovascular recordings were performed for 20 minutes
before and up to 90 minutes after drink ingestion. Measurements included beat-to-beat blood
pressure (BP), heart rate, stroke volume, and cerebral blood flow velocity. Red Bull increased
systolic BP (D7 mm Hg), diastolic BP (D4 mm Hg), and heart rate (D7 beats/min), whereas
water drinking had no significant effects. Cerebral blood flow velocity decreased more in
response to Red Bull than to water (L9 vs L3 cm/s, p <0.005). Additional mental stress
further increased both systolic BP and diastolic BP (D3 mm Hg, p <0.05) and heart rate
(D13 beats/min, p <0.005) in response to Red Bull; similar increases were also observed after
water ingestion. In combination, Red Bull and mental stress increased systolic BP by about
10 mm Hg, diastolic BP by 7 mm Hg, and heart rate by 20 beats/min and decreased cerebral
blood flow velocity byL7 cm/s. In conclusion, the combination of Red Bull and mental stress
impose a cumulative cardiovascular load and reduces cerebral blood flow even under a mental
challenge. � 2015 Elsevier Inc. All rights reserved. (Am J Cardiol 2015;115:183e189)

Recently, we observed an overall negative hemodynamic
profile in response to ingestion of 335 ml of Red Bull,1 but,
to date, there are no data available about whether ingesting
an energy drink modifies hemodynamic variables associated
with a short-term mental task using beat-to-beat cardiovas-
cular and cerebrovascular measurements. Hence, the
purpose of the present study was to determine the hemo-
dynamic impact of a simple mental arithmetic task com-
bined with previous ingestion of Red Bull. As a second aim,
we investigated whether the perceived stress level and
number of mistakes during mental stress were improved in
response to previous consumption of Red Bull.

Methods

Twenty healthy young adults (10 women), aged 19 to 29
(22.1 � 0.5) years, were recruited and paid for their partici-
pation. The mean height of the participants was 173.3 �
2.0 cm, their body weight was 65.7 � 2.4 kg, and their body
mass index was 21.8� 0.6 kg m�2. None of the subjects had
any diseases or were taking any medication affecting
cardiovascular or autonomic regulation. Based on a

questionnaire (daily intake of coffee, energy drinks, and other
caffeinated beverages), the estimated daily caffeine intake of
study participants ranged from 1 to 4 drinks per day. All
participants fasted for �12 hours and they were requested to
avoid alcohol or caffeine for at least 24 hours before the test.
The local ethics committee approved the study, and written
informed consent was obtained from each subject.

All experiments took place in a quiet, temperature-
controlled (22�C) laboratory and started between 08.00
A.M. and 09.00 A.M. Every subject attended 2 separate
experimental sessions (each session separated at least by 2
days) according to a randomized cross-over design. On
arrival at the laboratory, subjects were asked to empty their
bladders if necessary and to sit in a comfortable armchair.
Equipment for cardiovascular and cerebrovascular re-
cordings was then attached. After a variable period for
attainment of cardiovascular stability (usually 30 minutes), a
baseline recording was made for 20 minutes. Then, the test
subjects ingested, not blinded, either 355 ml of a degassed
Red Bull drink containing caffeine (114 mg), taurine
(1420 mg), and glucuronolactone (84.2 mg), sucrose, and
glucose (39.1 g) or 355 ml of tap water at room temperature.
Subjects were asked to ingest their drink in a convenient pace
for over 4 minutes. After 80 minutes of postdrink cardio-
vascular recordings, a mental arithmetic task was performed
for 5 minutes followed by 5 minutes recovery period.

Subjects subtracted continuously the number 6 or 7
(chosen at random) from a random 3 or 2 digit number for 5
minutes and were instructed to give the answer verbally.
Each mental stress task comprised of 60 unique calculations,
with 5 seconds interval between each calculation and was
presented to the subjects on a monitor.2 Immediately after
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the mental task, subjects were asked to rate their perceived
stress using a standard 5-point Likert scale.3

Cardiovascular and electrocardiographic (cardiac in-
tervals) recordings were performed using a Task Force
Monitor (CNSystems, Medizintechnik, Graz, Austria) with
data sampled at a rate of 1,000 Hz as described previously.4

Cerebral blood flow velocity was measured using trans-
cranial Doppler ultrasonography (Doppler-Box, DWL,
Sipplingen, Germany). The left and the right middle cerebral
artery was insonated at a depth of 40 to 55 mm using a 2MHz
probe, and the probe was fixed in place with an adjustable
headset. Beat-to-beat values of systolic, diastolic, and mean
velocity were recorded and merged real time with the
Task ForceMonitor to allow synchronous cardiovascular and
cerebrovascular recordings.

Beat-to-beat values of cardiac interval, systolic blood
pressure (BP), diastolic BP, cerebral blood flow velocity, and
stroke volume were averaged over the 20 minutes predrink
baseline period and minute by minute starting 5 minutes
before (postdrink baseline), during (mental task for 5 mi-
nutes) and after the mental stress (recovery for 5 minutes).
Heart rate was calculated by the appropriate RR interval.
Cardiac output was computed as the product of stroke vol-
ume and heart rate. Mean BP was calculated from diastolic
BP and systolic BP, respectively: mean BP ¼ diastolic

BP þ 1/3 (systolic BP � diastolic BP). Total peripheral
resistance was calculated as mean BP divided by cardiac
output. Double product was calculated as heart rate � sys-
tolic BP and provides valuable information for the oxygen
consumption of the myocardium.5 Cerebrovascular resis-
tance index was calculated as the mean BP at brain level
(BPmean_brain) divided by mean cerebral blood flow velocity.
BPmean_brain was calculated as the difference between mean
BP at heart level and the hydrostatic pressure (BPhydro) at the
level of transcranial insonation (temporal bone window).6

Data are expressed as means � SEM. Statistical analysis
was performed by 2-way analysis of variance for repeated
measures with time (6 time points: postdrink baseline, mental
task 1 to 5 minutes) and treatment (water or Red Bull) as
within-subject factors using statistical software (Statistix
version 8.0; Analytical Software, St. Paul, Minnesota). The
effects of each drink over time were analyzed by comparing
values at each time point over the mental task and recovery
period with the averaged postdrink baseline values recorded
during the 5 minutes immediately before the mental task
(Figures 1 to 4) using repeated measures analysis of variance
with Dunnett’s multiple comparison post hoc testing. Changes
between postdrink baseline, mental task, and recovery were
evaluated using repeated measures analysis of variance with
Newman-Keuls post hoc testing (Figures 1 to 4). A Wilcoxon

Figure 1. Left panel: Time course for changes in SBP (A) and DBP (B) starting 75 minutes (i.e.,�5 minutes on the panel) after ingestion of Red Bull (full circle)
or tap water (open rhomb). Right panel: Mean responses averaged over 5 minutes PDBL, 5 minutes MT, and 5 minutes RE relative to predrink baseline values
and presented as a delta (i.e., average over the respective 5 minutes interval minus the average over the 20 minutes predrink baseline period) after tap water or
Red Bull. *p <0.05, **p <0.01, and ***p <0.005 statistically significant differences over time from predrink baseline values (left and right panels). xp <0.05
and #p <0.01, statistically significant differences between PDBL, MT, and RE (right panel). All values are reported as means � SE. DBP ¼ diastolic blood
pressure; MT ¼ mental task; PDBL ¼ postdrink baseline; RE ¼ recovery period; SBP ¼ systolic blood pressure.

184 The American Journal of Cardiology (www.ajconline.org)

http://www.ajconline.org


Download English Version:

https://daneshyari.com/en/article/2854007

Download Persian Version:

https://daneshyari.com/article/2854007

Daneshyari.com

https://daneshyari.com/en/article/2854007
https://daneshyari.com/article/2854007
https://daneshyari.com

