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Abstract

Aim: Chronic inflammation as an integral part of cardiovascular disease is associated
with endothelial dysfunction. The aim of this study was to evaluate the effect of pre-
intensive aerobic workout caffeine-beetroot supplementation on indicators related to
vascular function including endothelial selectin (E-SELECTIN), growth
differentiation factor-15 (GDF-15) and tumor necrosis factor-alpha (TNF-o) in elite
endurance runners.

Methods: In this experimental study, 10 elite male runners (age: 27.5+3.8 y, height:
176.7+7.8 cm, BMI: 22.3+1.5 kg/m? and VO2max 52.2+4.6 ml/kg/min, were selected
and with a double-blind, counterbalance, crossover and randomized design, were
participated into three short-term conditions with 2 week washout. 1: high dose (9.6
mmol nitrate and 400 mg caffeine), 2: low dose (4.8 and 200) and 3: placebo.
Subjects consumed 250cc of the supplement twice daily. Aerobic exercise included
5-km high intensity indoor running.

Results: intervention, conditions and time effects with MANOVA repeated measures
and bonferroni statistical analysis tests showed that the short term beetroot-caffeine
supplementation (intervention effect) had no significant effect on E-SELECTIN and
GDF-15, but decreased TNF-a (p=0.038). Also, that increased the GDF-15
(p=0.024), TNF-a (p=0.0001) and E-SELECTIN (p=0.047) and the supplementation
after seven days (time effect) decreased the levels of TNF-a (p=0.033), GDF-15
(p=0.021) and E-SELECTIN (p=0.004) following exercise.

Conclusion: an increase in the variables after exercise and decrease after seven days
of the supplementation, indicates that may improves cardiac dysfunction caused by
intensive aerobic exercise.
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Extended abstract

Background

It is well established that a routine and daily physical activity is useful in preventing many diseases, especially
cardiovascular disease. However, chronic and excessive endurance exercise may alter the cardiovascular structure and
increase the risk of cardiovascular disease by increasing inflammation[1] .Recent studies have also shown an increase in
biomarkers due to post-workout cardiac injury in healthy individuals without cardiovascular disease, which has raised
concerns about the consequences of cardiovascular health in strenuous exercise[2].Nitrate supplements have been
shown to be able to inhibit inflammation. The aim of this study was to investigate the effect of caffeine-water-beet
supplementation before intense aerobic activity on endothelial selectin (E-SELECTIN), growth differentiation factor-15
(GDF-15) and tumor necrosis factor-alpha (TNF-a) levels Was an endurance professional runner.

Materials and Methods: In this experimental, crossover, double-blind, counterbalanced and randomized study, the
effect of different conditions (effect amount), short-term use (7 days) of combined supplement and placebo (supplement
of caffeine and beet juice containing nitrate) before aerobic activity the levels of TNF-a, E-SELECTIN and GDF-15
were studied. The statistical sample included 10 professional male runners, healthy (age 27.5 +3.8, weight 69.9+ 7.8,
mass index Body 22.3+ 1.5 and maximum oxygen Consumption 52.2+ 4.6) were studied 1: High dose (9.6 mmoll
nitrate and 400 mg caffeine), 2: low dose (4.8 and 200) and 3: placebo divided.

Biochemical measurement: Plasma concentration of TNF-a in pictograms per ml (pg. / ml) and by Human TNF-a
ELISA kit made in China with catalog code DY210-05 with sensitivity of 37.50 pg. / ml and detection range / pg. /
4000-62.50, GDF-15 plasma concentration in pictograms per ml (pg. / ml) by Human GDF-15 ELISA kit with catalog
code E-EL-HO0080 made in USA with a sensitivity of 14.06 pg. / ml and Detection range of 1500-23/44 pg. / ml and
plasma concentration of E-SELRCTIN by Human SELE ELISA kit (E-SELRCTIN) with catalog code E-EL-H0876
made in USA with a sensitivity of 46/88 pg. / ml and detection range of pg. / ml 78,13-5000 was measured.

Supplementation: Beet extract was prepared as an extract powder from Beet powder Sun Say Company, which was
completely plant-based and organic without sugar, gluten and other preservatives and synthetic chemicals. Caffeine was
also prepared as a powder made by Carnot Company. Physical activity protocol: Running five kilometers was
considered as a test of intense aerobic activity. On the first day, heart rate and blood pressure were measured before the
running test. Venous blood samples were collected to evaluate the baseline variables. Participants started running after
warming up for five minutes, and at the end, the measurements were repeated.

From the second day to the seventh day, the supplement was taken intermittently. All measurements were repeated
randomly inversely and crosswise for the other two conditions. Statistics: To determine the interactive effect of
interventions, different conditions and time factor on the variables, MANOVA test with repeated measures and
Bonferroni test were used. Data analysis was performed using SPSS software version 23 and the level of significance in
all stages was considered by p <0.05.

Findings: The results showed that there was a significant difference in TNF-a between the three conditions of beet-
caffeine juice supplementation (intervention effect) before and after consumption (time effect) and it means that
supplementation has an effect on TNF-a level (p=0.038) Also, exercise increased the level of TNF-a (p = 0.0001)
compared to before the activity (time effect * intervention) and decreased the level of TNF-o in all three
supplementation conditions after seven days of intervention (p =0.033).

On the other hand, the results showed that there was no significant difference for E-SELECTIN between the three
conditions of the supplement recipient before and after the intervention (time effect * intervention) and in the sense that
the beet-caffeine water supplement composition (effect of intervention) Serum E-SELECTIN level had no effect (p =
0.699). In addition, exercise increased the level of E-SELECTIN (p = 0.047) compared to the onset time (effect of time)
and decreased the level of E-SELECTIN in the three complementary conditions after seven days of intervention (effect
of time intervention) supplementation. (P = 0.004)

The results showed that there was no significant difference for GDF-15 between the three conditions of
supplementation before and after the intervention (time effect * intervention). In the sense that beet juice-caffeine
supplementation (intervention effect) has no effect on serum level GDF-15 (p = 0.101). Also, exercise increased the
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level of GDF-15 (p = 0.024) compared to the onset (time effect) and decreased the level of GDF-15 in the three
conditions of supplementation (effect of time *intervention) after seven days of intervention (p=0/021).
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Graph 1: GDF-15 variations in different supplementation dose trials

The findings of this study showed that the combination of beet juice supplementation with caffeine had no significant
effect on plasma level GDF-15 and E-SELECTIN. The results of Beigers et al[3]. Pickering et al [4].Christensen et
al®.showed that supplementation of beet juice with caffeine only improves strength, athletic performance and improves
fatigue time in athletes and has an effect on the index. Does not have cardiovascular cells, which is in line with the
results of the present study.

Contrary to the findings of the present study, Asgari et al [6]. Bonita et al [7].Varun et al [8]. showed that beet juice
supplementation reduces cardiovascular and inflammatory factors at rest and during aerobic exercise and improves
endothelial function. It becomes vascular. The reasons for the discrepancies between these studies and the results of this
study are the differences in different conditions of supplementation in this study, evaluation method or study plan,
baseline values of this index, type, severity, duration of the course and dose of supplementation.

Conclusion: The results of this study showed that the combination of beet juice supplementation with caffeine did not
have a significant effect on plasma level GDF-15 and E-SELECTIN, but significantly reduced TNF-a levels. Exercise
also increased the levels of GDF-15, TNF-o and E-SELECTIN compared to the moment of onset and decreased the
levels of these variables in all three supplements after seven days of intervention. Also, due to the lack of significant
effect of caffeine-beet juice supplement on GDF-15 and E-SELECTIN and significant reduction of this supplement on
TNF-a after intense and short anaerobic training, it is not possible to be sure about caffeine-beet juice supplement to
control factors. Inflammatory commented after strenuous anaerobic exercise.

It is noteworthy that the effectiveness of caffeine-beet juice supplement with several factors such as the duration of the
supplement, the amount of supplement before exercise, dosage, duration of exercise, physical fitness status, nutritional
status, exercise status, familiarity of the subjects With the type of exercise and the effect of supplementation on the
response of cytokines with factors such as supplementation period, amount of supplement before exercise, size and rate
of absorption of supplements during exercise, diet before and during the study and exercise status of the subjects and a
combination of The above factors are related to them.

Avrticle message: Due to the increase in plasma levels of E-SELECTIN, GDF-15, TNF-o immediately after exercise
intervention and a significant decrease after seven days of intervention, it can be said that due to doubts about the
increase in these parameters after exercise There is, it does not seem that an activity with such a temporal and intense
nature will lead to harm. However, the greater intensity in competitions and the repetitive effect of this training pattern
in the long run cannot be ignored. Due to its antioxidant properties and findings based on previous studies, taking this
supplement will probably be somewhat beneficial for athletes who train hard. Further studies may be needed to explain
the effect of this combination supplement on the ergogenic and anti-inflammatory effects of caffeine-beet juice.
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