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DYNAMICS OF WATER CHANGES IN THE BODY DURING WEEKLY INTAKE OF
CREATINE SUPPLEMENTS: APILOT STUDY
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Annotation. The purpose of the research is to study the dynamics of fluid changes in the body
during a weekly course of creatine intake. The study was conducted in the Russian State Univer-
sity of Physical Culture, Sport, Youth and Tourism and included male participants (n=8, age —
2644.1 years). The fluid level was measured using a bioimpedance analyzer of body composition.
The participants took 0.07 g of creatine per 1 kg of body mass daily, and came to the laboratory
daily to measure body mass and composition. Statistical analysis was carried out using the
Wilcoxon T-test and the Statistica 10 package (StatSoft, USA). The differences were considered
significant at p<0.05. It was found that the fluid when taking creatine changes in waves — the peak
is reached on the 2nd and 5th day of intake, a slight decline occurs on the 4th day, and by the 7th
day the body's fluid level returns to normal.
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supplements.

Introduction. One of the main problem of
applying creatine supplements in sports is the
oncotic effect of creatine. Despite the abun-
dance of studies that praise creatine as a
supplement for its accessibility, safety [1-4] and
efficiency [5-10], the athletes have to avoid its
intake during competitions due to its strong
effect on the body hydration level. However,
there is currently no data on what point the fluid
level reaches its peak and at what level it
declines. The dynamics of fluid changes are
rarely shown in studies. For example, Kresta et
al took data from the first day, after a week and
after three weeks [11], which gives us some
ideas on dynamics. However, there is no
research that is fully dedicated to the examina-
tion of such phenomenon.

Therefore, the purpose of this pilot study is
to examine the dynamics of changes in the body
hydration level during a weekly course of crea-
tine intake.

Methods and organization. The study
took place in the Russian State University of
Physical Culture, Sport, Youth and Tourism on
August 2022.

Participants. The study involved healthy
men aged 21 to 30 years (n=8, age — 26+4.1
years), body length — 181+4.6 cm. They were
included in the study if they had not taken
creatine or diuretics for the last month. At the

beginning, the test subjects signed papers on
voluntary participation in the experiment.

Equipment. The participants visited the
university every day to measure body mass and
composition. Evaluation of body composition
was made with the MEDASS AVS-01 bioim-
pedance analyzer (Russia) and the FIAB 22x34
mm disposable film electrodes (Italy). To meas-
ure the body mass, we used the Vitek
VT-8078 floor scales (China). Before the study,
the participants were given directions that
correspond with guidelines described in the
MEDASS AVS-01 manual: the measurements
were carried out two hours after food intake;
during the week, the participants restrained
from intense physical activity and alcohol.
We measured body mass, Total Body Water
(TBW) and Extracellular Water (ECW). Inter-
cellular Water (ICW) was calculated according
to the following formula: ICW = TBW - ECW
.

Diet and creatine intake. During the study,
the participants followed the isocaloric diet, all
calculations were made by them with the
FatSecret app (USA). After the initial measure-
ments, we calculated creatine doses and gave
them in personal portion packers. Each
morning, the participants took 0.07 g of creatine
per 1 kg of body mass (R-Line Nutrition,
Russia), which amounted to approximately
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5.940.8 g of creatine per day, mixed with 300
ml of water.

Statistical analysis. The statistical charac-
teristics of scale variables were presented as
arithmetic means and standard deviations in
form of numbers. The statistical significance of
differences in the group between days was
checked with the Wilcoxon’s t-test. All calcula-
tions were made with the Statistica 10 software

package (StatSoft, USA). The significance
level was deemed as significant if p<0.05.

Results and discussion. The initial meas-
urement results are presented in table 1. As a
result of weekly study, we have received data
presented in table 2.

The results are presented more clearly in
the diagram of the dynamics of changes in body
mass (fig. 1) and body fluids (fig. 2, 3, 4).

Table 1
Initial results
Body mass, kg Lean body mass, kg TBW, | ECW, I ICW, I
80.749.1 65+4.6 47.8+3.3 18.6+1.3 29.2+42
Note: TBW — Total Body Water, ECW — Extracellular Water, ICW — Intracellular Water
Table 2
Results of weekly creatine intake
Indica- Days (mean valuetstandard deviation)
tors Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
Body 80.749.1 | 8149%+ | 81.249.2 | 80.4+8.7+ | 80.6£9 | 80.1=8.7+ | 80+8.6%
mass, kg
TBW, | 47.844.2 | 48.6+4,6° | 48.843.3% | 48.6+4.1% | 49.1+£3.6% | 47.8+3.1« | 47.8+3.7
ECW, | 18.6+1.6 | 18.9+2.1 | 18.5+£1.6 | 18.8+1.6° | 18.7+1.4 | 18.3+1.3%+ | 18.5£1.5
ICW, | 29.242.6 | 29.8+£2.7x* | 30.3+1.9% | 29.8+2.5% | 30.4+2.6% | 29.5+1.9% | 29.3£2.2

Note: * — significant differences with initial measurements (p<0.05); » — significant differences
with the previous day (p<0.05), TBW — Total Body Water; ECW — Extracellular Water; ICW —
Intracellular Water
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Fig. 1. Dynamics of changes in body mass
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Note: * — significant differences with initial measurements (p<0.05); * — significant differences
with the previous day (p<0,05)
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Fig. 2. Dynamics of changes in TBW

Note: = — significant differences with initial measurements (p<0.05); « — significant differences
with the previous day (p<0.05); TBW — Total Body Water
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Fig. 3. Dynamics of changes in ECW

Note: * — significant differences with initial measurements (p<0.05); « — significant differences
with the previous day (p<0.05); ECW — Extracellular Water
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Fig. 4. Dynamics of changes in ICW

Note: * — significant differences with initial measurements (p<0.05); ¢ — significant differences
with the previous day (p<0.05); ICW — Intracellular Water

The participants did not report any side or
adverse effects after creatine intake during and
after the study.

The receipt of initial results of the experi-
ments can be considered as a feature of this
study. After changes, all indicators returned to
the level that was before the experiment, or
dropped below this value. The data from other
studies demonstrate an increased level of fluid
even a month after creatine intake [11-12]. This
fact suggests that changes in the body fluids
after creatine intake occur in waves.

Significant changes in the body fluids
begin after a second day of creatine intake:
body mass starts to grow, the TBW level
increases by ~0.8 I, ICW — by 0.6 I, a ECW —
by 0.3 1, reaching their peak values in 18.9+£2.1
I. On the third day, the TBW, ICW and body
mass levels reach their first peak. Then, on the
fifth day, the second peak of TBW and ICW
occurs, but body mass values are closer to their
initial value. Between the third and the fifth
day, we have registered a decline in the body
fluid and mass levels. It suggests that the fourth
and the seventh day can be favorable for weigh-
in, during the first week of creatine intake.
Differences in the ICW were significant in
comparison with the initial measurements
(p<0.05) all the time from the second till the
sixth day. During the second day, we have

registered a rapid growth compared to the first
day.

What we find interesting that the TBW and
ICV values change the most, while ECW does
not change much during the whole experiment.
The ECW fluctuations amount to just 0.6 | on
average. It grown significantly on the fourth
day, relatively — on the third day and on the
sixth day compared to the initial measurement
and the fifth day. This result correspond with
the data discovered by other authors [13-14],
who also noted that creatine just slightly
influences extracellular water increasing the
intracellular water volume. A significant de-
cline of the ECW on the sixth day corresponds
with the results obtained by Brilla et al, who
also registered the decline, but in case of
one-time measurement only [15].

We also would like to note a decline in the
TBW, ICW and body mass on the fourth day
and rapid decline of all indicators on the sixth
day. To explain this, further studies are re-
quired.

Conclusion. The obtained results have
shown that changes in the body fluids related to
creatine intake do not occur linearly, but in
waves, if we look as the week profile of the
creatine course. The peak is reached on the 2nd
and 5th days, a slight decline — on the 4th day.
By day 7, the body fluids level returns to
normal.
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These results can assist when developing
creatine dosage regiments that would contribute
of lower fluid retention. Further studies will
include more participants and take more time.
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