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Introduction and Purpose: The dominant energy system in basketball is the
anaerobic system, and basketball players are trying to use supplements increasing
their anaerobic capacity and power. Therefore, the purpose of the study was to

16 compare the effect of sodium bicarbonate and Dimethylglycine on biochemical
31 blood parameters and anaerobic functions in youth elite basketball players.
97-108 Materials and Methods: This study was a semi-experimental study with a

repeated measures design. Fifteen youth elite basketball players with 15-17 years
old and 72.02+2.56 Kg were divided into three groups: placebo, Sodium
bicarbonate, and Dimethylglycine groups. During the study period, a 500 mL

Accepted:  2024-09-28 solution which contained 300 mg sodium bicarbonate was given to the sodium

bicarbonate group. In addition, Dimethylglycine group received 400 mg
Dimethylglycine, and third group received 500 mL placebo solution. Blood
samples were collected before and following the study’s administrations as well
as following Wingate test performance (30 seconds).
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Extended Abstract

1. Introduction and Purpose

The dominant energy system in basketball is the
anaerobic system, and basketball players often use
supplements to increase their anaerobic capacity and
power. Among various supplements, the use of
sodium bicarbonate and dimethylglycine is on the rise.
There is substantial evidence that metabolic alkalosis
in adults can improve peak performance during short-
term and long-term sprint intervals, as well as during
prolonged intermittent high-intensity  exercise.
Previous studies suggest that sodium bicarbonate
supplementation may delay the onset of fatigue during
anaerobic metabolism. Furthermore, research with
varying doses of sodium bicarbonate indicates a range
of 100 to 500 mg per kilogram of body weight.
Additionally, the time interval between supplement
consumption and exercise has been proposed to range
from 30 to 150 minutes in endurance training, which
may affect the achievement of an alkalosis state prior
to exercise. Therefore, the purpose of this study was to
compare the effects of sodium bicarbonate and
dimethylglycine on biochemical blood parameters and
anaerobic functions in elite youth basketball players.
2. Materials and Methods

This study employed a semi-experimental design with
repeated measures. Fifteen elite basketball players,
with an average age of 16 + 0.375 years and a weight
of 72.02 + 2.56 kg, were selected. Participants were
randomly assigned to three groups—Placebo, Sodium
Bicarbonate, and Dimethylglycine—using a double-
blind design. Five hours after their last meal, the first
blood sample (5 ml) was collected from the antecubital
vein of each participant. During five time intervals of
30, 45, 60, 75, and 90 minutes before the second blood
sample was collected, the first five players consumed
a 500 ml solution containing 300 mg of sodium
bicarbonate per kilogram of body weight, the second
five players consumed a 500 ml solution containing
400 mg of dimethylglycine per kilogram of body
weight, and the last five players consumed a 500 ml
placebo solution with the same osmolarity as sodium
chloride (NaCl), mixed with sugar and fruit essence.
After consuming the solutions, all three groups rested
for 30 minutes. Following this period, the second
blood sample was collected immediately from the
participants. Immediately after completing the 30-
second Wingate bicycle test, the third blood sample
was collected by a specialist. To help maintain optimal
acid-base balance by stimulating buffering capacity,
the participants were advised to ride a stationary bike
with a heart rate between 140 and 150 beats per
minute. Once each participant completed the 30-

second Wingate bicycle test with a resistance of 7% of
their body weight, they were directed by an examiner
to a separate room prepared for blood sampling,
located 5 meters from the stationary bike. While lying
on a bed and undergoing passive recovery, the third
blood sample was collected by a laboratory specialist.
In this study, passive recovery was employed to
minimize the time interval for the production, release,
and measurement of venous blood gases and blood
lactate levels. For data analysis, analysis of variance
with repeated measures and Bonferroni's post hoc test
were utilized at a significance level of P< 0.05.

3. Results

The results demonstrated that after consuming
dimethylglycine and sodium bicarbonate supplements,
blood lactate levels were slightly increased; however,
these results were not statistically significant
(P> 0.05). In this regard, the consumption of sodium
bicarbonate significantly increased the amount of
extracellular  bicarbonate  (F=6.00; P=0.016).
Moreover, higher levels of blood pH were associated
with the bicarbonate group, although this was not
statistically significant (P>0.05). Furthermore, sodium
bicarbonate consumption increased pH values
compared to the other two groups, but these changes
were also not statistically significant (P<0.05). The
within-group findings from the post hoc test for all
variables (except extracellular bicarbonate) indicated
significant differences between the first and third, as
well as between the second and third blood sampling
(P<0.05). In other words, no significant difference was
observed between the first and second blood sampling
(before and after supplementation), demonstrating the
lack of a significant effect of these supplements on the
body's biological systems (P<0.05). Furthermore, the
bicarbonate group achieved significantly higher
absolute maximum power than the dimethylglycine
group (F= 3.59; P=0.049).

Conclusion

Taken together, our findings suggest that the
consumption of sodium bicarbonate in young
basketball players can significantly increase the
biochemical capacity of blood during high-intensity
interval exercise. Additionally, acute consumption of
sodium bicarbonate before the test can improve
anaerobic performance, likely due to the increased
buffering capacity. In contrast to previous claims,
dimethylglycine consumption does not improve
anaerobic performance during high-intensity interval
exercise. Given the absence of gastrointestinal side
effects following sodium bicarbonate
supplementation, individuals can use this supplement
without concern.
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2. Dimethylglycine (DMG)
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