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ABSTRACT

Introduction: Creatine has been considered an ergogenic agent for omnivores and vegetarians, however,
there is a significant gap in the effects of this supplementation on vegans’ performance, the group with
more restrictions amongst the vegetarians. Aims: To analyze the effect of creatine supplementation on
performance in strength tests and body composition of vegan women. Methods: Fourteen non-athlete
vegan women were randomly assigned to creatine group (n = 7) and placebo (n = 7). Before and after
supplementation (0,3 g kg'd™" for 7 days), performance tests in leg press were done (3 series of maximum
repetitions until failure, on 80% 1RM, 60 seconds interval), and anthropometry. Results: After supplemen-
tation, there were significant differences in the number of repetitions in the first series and in the sum of
the three series for both groups, but with effect size and delta percentage higher for creatine group. There
was no significant change in the participants’ body composition. Conclusion: The creatine supplementa-
tion has greater effect on performance in lower limb strength tests, when compared to placebo, without
affecting body composition.
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RESUMO

Introducdo: A creatina tem sido considerada agente ergogénico para individuos onivoros e vegetarianos,
porém, nota-se lacuna importante sobre o efeito dessa suplementacio sobre a performance de veganos,
grupo que apresenta maiores restri¢des nutricionais dentre os vegetarianos. Objetivo: Analisar o efeito
da suplementacio de creatina sobre performance em teste de forca e composicio corporal de veganas.
Métodos: Quatorze veganas ndo-atletas foram randomicamente distribuidas em grupo creatina (n = 7)
e placebo (n = 7). Antes e depois da suplementacio (0,3 g kg d* por 7 dias) foram realizados testes de
performance em leg press (3 séries de repeti¢des maximas até falha, a 80% de uma repeticio maxima, 60
segundos de intervalo), e antropometria. Resultados: Apos suplementacio, houve diferengas significativa
no numero de repeti¢des na primeira série e no somatorio das trés séries para ambos os grupos, porém,
com o tamanho do efeito (effect size) e delta percentual superior para grupo creatina. Na segunda sé-
rie, ndo houve diferencas significativas entre grupos e momentos, porém, effect size e delta percentual
também foram superiores para grupo creatina. Nao foi observada alteragio significativa na composigio
corporal. Conclusio: A suplementagio de creatina apresentou maior efeito sobre performance em teste de
forga para membros inferiores, quando comparadas ao placebo, sem alterar composicio corporal.

Palavras-chave: creatina; exercicio; composic¢ao corporal.
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Introduction

Veganism is a type of vegetarianism that means having as a principle not
to consume products that have resulted in the death and suffering of any animal,
such as any type of meat, in addition to its derivatives, such as milk, eggs, honey.
Currently, it is noticed that there is a greater spread of veganism and, gradually, this
type of diet gains more followers for several reasons. Some of them are animal ethics,
environmental awareness, religious reasons, and health care [1].

It is known that the adoption of this practice promotes alleged benefits, with
emphasis on the improvement of immunity [1], as well as the prevention of chronic
diseases such as obesity, hypertension, hyperlipemia, ischemic heart disease and dia-
betes, and of some types of cancer, such as prostate and gastrointestinal ones, espe-
cially colorectal cancer. However, despite the health benefits that veganism offers,
the exclusion of so many food groups can also offer some nutritional risks [2]. Ma-
rine omega 3 (eicosapentaenoic acid - EPA, and docosahexaenoic acid - DHA), iron,
zinc, vitamin B12, calcium, vitamin D and creatine are some potentially restricted
nutrients in these diets, since their primary sources are derived from animals [2,3]

Some nutrients are directly or indirectly linked to exercise performance and
recovery from physical effort [4-6], with emphasis on creatine. This nutrient plays
an important role in energy metabolism, especially about exercise of maximum in-
tensity and short duration, using mainly the anaerobic route [7,8]. In this way, the
phosphocreatine reserves in the muscle are dephosphorylated, with the donation of
a molecule free of inorganic phosphate (P) to the adenosine diphosphate molecule
(ADP), to resuscitate ATP. Due to the high energy demand imposed by some types of
physical exercise, this resynthesis may be limited, as the phosphocreatine stocks de-
crease. Therefore, it is believed that creatine supplementation can increase phospho-
creatine stocks, maintaining ADP refosphorylation and, consequently, decreasing
the decline in ATP resynthesis [7,9].

In a meta-analysis published by Lanhers et al. [10] a positive effect of creatine
supplementation on the performance of strength exercises in the lower limbs was
shown; however, the studies reviewed in this publication were conducted, mostly,
with men and non-vegan athletes. Additionally, some studies show that vegetarians
have reduced muscle creatine stores, and this supplementation is of great interest
[11]. However, according to our surveys in databases the studies do not distinguish
the type of vegetarianism, therefore, there are no specific reports on vegans. Such a
gap is considered of extreme relevance, since veganism presents the greatest nutritio-
nal restrictions among vegetarians, and, therefore, the responses to creatine supple-
mentation may be different. In this way, the objective of this study was to evaluate
the effect of acute creatine supplementation on the performance and body composi-
tion of vegans from the city of Aracaju/SE. According to our hypothesis, vegans su-
pplemented with creatine would show improvement in performance and increase in
lean mass, compared to placebo, indicating that creatine could optimize performance
in high intensity and short duration exercises in this group.
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Methods

Sample

Forteen physically untrained adult women were evaluated, with mean age 24
+ 3.9 years, body mass 60.8 + 14.2 kg and BMI 22.6 + 5.2 kg/m?. The mean time of vega-
nism among them was 2.7 + 1.5 years. This non-probabilistic sampling was performed
for convenience, through recruitment on social networks. To start their participation,
the volunteers signed the Free and Informed Consent Term, approved by the ethics
committee of the Federal University of Sergipe (FUS) under the number 3.144.633

As inclusion criteria, participants should be female, declare themselves as ve-
gan for a period of more than three months, not be consuming nutritional supple-
ments that inferred sports performance and body composition in the last six months,
as well as not having medical or injury that made it impossible to perform the phy-
sical test. As exclusion criteria, it was adopted the absence in any stage of evaluation
of the present study, and the inadequate consumption of the proposed supplemen-
tation.

Table I - Sample characteristics

Parameters CREA PLA )

Age (years) 23.7 +3.1 23.3+2.3 0.837
Height (m) 1.67 + 0.04 1.62 + 0.06 0.144
Veganism time (years) 29+1.6 2.4+1.3 0.731
Maximal strenght (kg) 190.7 £ 77.9 202.3 +£53.1 0.769

Values expressed as mean + standard deviation. CREA = Creatine.; PLA = placebo

Experimental design
This is a randomized, double-blind clinical trial. The study design is outlined
in figure 1.

Outcomes

The primary outcome was the performance of vegans in high intensity and
short duration exercises, which was strength resistance. The body composition of the
studied vegans was considered as a secondary outcome.

Randomization

After initial assessment, participants were randomized in a 1:1 ratio to creati-
ne or placebo. To guarantee the confidentiality of the allocation list, an independent
researcher performed the randomization, as well as being responsible for the organi-
zation of the vials for storing the supplements, which characterizes a double-blind
study.
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Figure 1 - Study design

Supplementation

Participants were randomly assigned to two groups and received supplements
for seven days. To the creatine group (CREA, n = 7) the supplementation protocol was
based on the recommendations of the International Society for Sports Nutrition -
ISSN [9], which defines that the most effective way of ingesting creatine monohydra-
te for muscle saturation would be through the dose 0.3 g/kg of body weight, divided
into four daily portions, maintained for 5 to 7 days. To placebo group (PLA, n =7) the
participants received the same doses mentioned above (0.3 g/kg), however, of mal-
todextrin

Considering the participants’ body weight, the average daily consumption
was 17.7 g of creatine monohydrate (CREA) and 18.8g of maltodextrin (PLA). To gua-
rantee the double-blind methodology, the supplements adopted were free of dyes,
flavors and flavorings, and similar in color and texture. The participants received
detailed guidance on the protocol, being encouraged to take the four doses at pran-
dial moments, considering the importance of the action of insulin in the muscular
uptake of creatine through the CREA transporter

Maximal strength

To evaluate the maximum strength of the lower limbs and the maximum
number of repetitions, with a load corresponding to 80% of 1 RM (one maximum
repetition), the Leg press equipment (Physicus®) was used, belonging to the Depart-
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ment of Physical Education, Universidade Federal de Sergipe (DEF-UFS). Before the
tests were performed, standardization and familiarization with the equipment was
performed [12,13].

In standardization, each volunteer supported their feet on the platform in
the most comfortable way and this position was marked on top of a masking tape
fixed on that platform. In this way, the exact reproduction of the positioning of the
feet was ensured throughout the data collection. Both the initial position (extended
knees) and the final position (90° of the knee joint) of execution were measured to
always repeat the same amplitude in subsequent tests. The volunteers visited the DE-
F-UFS gym, one week before the 1 RM test, and performed 3 series of 10 repetitions
with progressive load increase (self-selected load), to familiarize themselves with the
equipment and the effort to mechanical failure.

The test of 1 maximum repetition (1RM) followed these procedures: up to six
attempts could identify the maximum weight that the volunteer could lift in one
repetition, as suggested by Anderson and Kearney [14], with an interval of three mi-
nutes between them. Before performing the 1RM test, stretching or any other type
of physical exercise was not allowed. The test was started with submaximal weights.
With each attempt, the weight was increased with loads between 5 and 15 kg, until
the mechanical failure was reached. The choice of the Leg press exercise was made
since it is easy to prescribe, presenting little coordination requirement, in addition
to being commonly prescribed in weight training programs [15]. Another factor con-
sidered in the choice of leg press was the results obtained in a recent meta-analysis
[10], which showed the positive effect of creatine supplementation on the perfor-
mance of lower limb strength exercises.

On the third visit, after a 48-hour rest from the 1RM test, the maximum num-
ber of repetitions possible was performed on the Leg press (Pre-supplementation:
M1) with a weight corresponding to 80% of 1RM, in 3 series with a 1-minute interval
recovery [14]. For data analysis, the sum of all series was used, as well as the number
of repetitions in each series.

On the fourth visit (Post-supplementation: M2), after seven days of supple-
mentation, the participants were again subjected to the test of maximum number of
repetitions possible in the Leg press with the same load as the M1. During the seven
days of supplementation, participants were asked to maintain their usual daily ac-
tivities and abstain from strength exercises (weight training, functional training or
Cross Fit) directed at the lower limbs. To minimize possible bias, performance tests
were performed by the same trainer, at the same times and days of the week, with
rest from any physical exercise 48 hours prior to the post-supplementation test (M2).

Body composition

To assess body composition, body weight and skinfolds were measured in tri-
plicate, which were subsequently used to calculate the percentage of fat mass using
the Jackson and Pollock equation [16], with 7 folds. The measurement of the folds
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was performed at Moment 1 and Moment 2, right after the weight was collected, be-
fore performing the performance tests.

Energy intake

The assessment of food intake was carried out using two 24-hour recalls, one
performed in the pre-supplementation tests, and the other after, to assess possible
changes in eating habits, potentially capable of interfering with the expected outco-
mes. The macronutrients and energy were analyzed using the DietBox program. The
volunteers were instructed not to change their pattern of food consumption, as well
as not to consume caffeine during supplementation, as evidence shows that caffeine,
when ingested in high doses, can impair the ergogenic effect of creatine [17].

Statistical analyses

The assessment of food intake was carried out using two 24-hour recalls, one
performed in the pre-supplementation tests, and the other after, to assess possible
changes in eating habits, potentially capable of interfering with the expected outco-
mes. The macronutrients and energy were analyzed using the DietBox program. The
volunteers were instructed not to change their pattern of food consumption, as well
as not to consume caffeine during supplementation, as evidence shows that caffeine,
when ingested in high doses, can impair the ergogenic effect of creatine [17].

Results

As described in Table I1, both groups showed significant improvements in the
number of repetitions in the first series (p < 0.001), as well as in the sum of repeti-
tions (p < 0.005) after the supplementation period. However, according to the effect
size, it is possible to observe that in these two variables, the effect for the creatine
group was large (1.52 and 1.34, respectively), while for the placebo group, only mo-
derate effects were observed (0.82 and 0.66, respectively), demonstrating, therefore,
superiority in the effect caused by creatine supplementation. The percentage delta
evaluation follows the same pattern as the effect size, with the CREA group values
being higher than the PLA group, for the number of repetitions of the first series and
the sum of repetitions.

Figure 2 shows the results of body composition. No significant differences
were found between groups and moments.
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Table II - Strength parameters before and after suplementation

Parameters A% Group*time
P
12 set (rep)
CREA 11.8 £+ 3.1 16.5 +2.4* 44.3 1.52 < 0.001 0.230
PLA 15.3+4.9 19.3+6.3* 26.6 0.82 < 0.001
22 set (rep)
CREA 7.2+2.6 9.2+2.6 37.6 0.78 0.091 0.737
PLA 7.3+2.6 8.2+2.0 21.0 0.32 0.455
33 set (rep)
CREA 45+1.8 4.7+1.6 7.1 0.09 0.787 1000
PLA 45+1.5 4.7+2.3 4.6 0.11 0.787
Total (rep)
CREA 23.5+5.1 30.3 +5.8% 29.8 1.34 < 0.001 0.487
PLA 27.2+7.6 32.2+8.2% 19.7 0.66 0.003

Values expressed as mean + standard deviation. CREA = Creatine; PLA = placebo. A% = percentage delta;
ES = effect size; rep = repetitions

Body Mass (kg) Lean Body Mass (kg)
100- 60
[ Before [ Before
80 Hl After El After
40
60+ P: 0.959 P: 0.999
40+ Effect Size: 204 Effect Size:
i CREA =0.01 CREA =0.03
PLA =0.02 PLA=0.13
0 : . 0-
<& N <& N3
& Q & <
Body Fat Mass (kg) Body Fat Mass (%)
304 40
[ Before [ Before
Hl After ” Hl After
20
P:0.933 P:0.975
204
104 Effect Size: Effect Size:
CREA=0.05 10 CREA =0.08
PLA =0.05 PLA = 0.09
0- 0-
& N & >
K o Q & Q j

CREA = Creatine group; PLA = placebo group; P = p value of group*time analyses
Figure 2 - Body composition parameters before and after supplementation

Table IIT shows the intake of energy, protein and carbohydrate by vegans on
the eve of the pre- and post-supplementation assessments, with no statistical diffe-
rences between groups and moments.
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Table III - Intake energy of macronutrients before and after suplementation

Parameters Before After A% ES Time Group*time

p p

Energy (calories)

CREA 1760.5 + 285.6 1720.4 +212.9 2.3 0.14 0.481 0.939
PLA 1703.3 £200.9 1756.3+271.1 3.1 0.26 0.356
Total protein (g)
CREA 42.5+£15.8 42.5+12.5 6.4 0.17 0.488 0.772
PLA 44.8 £ 9.0 46.6 £ 8.8 4.1 0.20 0.639
Total carbohydrates (g)
CREA 277.8 £ 50.4 263.0 + 41.5 5.3 0.29 0.355
PLA 260.9 +37.8 264.1 £57.7 1.2 0.09 0.837 0761
Total fat (g)
CREA 53.3 +21.7 54.2 +23.8 1.6 0.04 0.711 0.910
PLA 53.3 +19.7 57.1 +£21.0 7.1 0.19 0.121

Values expressed as mean + standard deviation; CREA = Creatine; PLA = placebo; A%: percentage delta
ES: effect size

Discussion

The main findings of the present study indicate that, although both groups
showed a significant improvement in the number of repetitions in the first series
and in the sum of the three series after supplementation, the CREA group presented
magnitude of the effect size and delta% higher than the group PLA, thus suggesting
the efficacy of creatine monohydrate supplementation, in daily doses of 0.3 g/kg,
maintained for seven days, with regard to the performance in strength resistance
test of lower limbs of vegan women, without however, promoting changes in body
composition. According to our surveys, this was the first test with acute creatine su-
pplementation, composed of an entirely vegan sample.

The 6.8 increase in the total number of repetitions in the CREA group allowed
for an effect of large size (1.34), while the increase of 5.0 repetitions in the PLA group
was moderate (0.66). In the same sense, the increase of 4.7 repetitions achieved in the
first series in the CREA group had a large size effect (1.52) and in the PLA group, there
was an increase of 4.0 repetitions, with a moderate effect (0.82). Such findings requi-
re caution when being analyzed, as in relation to the analyzed variable (number of
maximum repetitions), it is worth mentioning that the difference in evolution in the
first series (Post-Pre) between the groups, in absolute values (absolute delta), was
only 0.7 repetitions, the CREA group being higher. In terms of the practice of sports
training, depending on the intensity zone in which you are training, this difference
can be insignificant from a physiological point of view, even if it is different from a
statistical point of view.

The result of the second series showed no statistical difference after supple-
mentation, in both groups. Even without statistical differences between the groups,
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it is worth noting that the CREA group increased 2.0 repetitions (moderate size ef-
fect) in the second series after supplementation, while the PLA group only 0.9 repe-
tition (small size effect). From the physiological point of view, a difference of 1.1 in
the increase in repetitions in the second series can play a relevant role in the training
routine, because when training until mechanical failure, in a moderate zone of num-
ber of repetitions, characterized as a hypertrophic training zone [19], as was the se-
cond series (< 10RM), one more repetition can make a difference in the optimization
of localized muscular resistance [20]. Thus, analyzing the study’s findings from a
physiological point of view the CREA group also presented results superior to PLA in
the second series, corroborating the analysis of delta%, which was superior in CREA
in relation to PLA.

The third series was not affected due to the time of the test execution, con-
sidering that in this series, other factors, independent of creatine stocks, were more
relevant in the triggering of fatigue, such as metabolic acidosis, and glycogen deple-
tion. It is important to highlight that, although they are all vegan, the sample pre-
sented different characteristics, such as differences in the level of training and sports
practiced. These aspects must be considered to explain especially the discrepancies in
the number of repetitions reached in the three sets up to the maximum effort [21]. In
contrast, the randomization of participants allowed us to find normal data.

The supplementation protocol used in this study has been shown to be a use-
ful strategy for increasing muscle creatine stocks. Kreider et al. [9] showed that in-
gesting 0.3 g/kg of body weight of creatine monohydrate (in four servings daily) for
five to seven days is the most efficient way to increase muscle stores. Solis et al. [22]
used the same protocol, which proved to be sufficient to increase muscle creatine in
the group of vegetarians (9 lactovegetarians, 1 ovovegetarian and 4 vegans), and the-
se had lower stocks compared to omnivores.

Blancquaert et al. [11] induced omnivorous women to vegetarianism, one
group being supplemented with low doses of creatine (1 g/day) and the other with
placebo. After three months, they observed a significant drop in the intramuscular
stock of this nutrient and reported that the low dose of creatine was not enough to
prevent the drop in stocks.

Lukaszuk et al. [23] found in their study that an ovolactovegetarian diet for
21 days reduces the creatine stocks in the muscle, and that a supplementation of 0.3
g/kg of creatine body weight maintained for 5 days was sufficient to increase these
stocks both in the group vegetarians and omnivores.

The maximum limit of muscle creatine accumulation appears to be 160 mmol/
kg of dry muscle in most individuals. A part of it is produced endogenously by the
kidneys and liver (1-3 g/day), and another part is obtained by dietary consumption,
using less meat and animal derivatives [9].

Recent studies have shown that vegetarians have lower muscle stocks of crea-
tine, with about 90 to 110 mmol/kg of dry muscle and, for this reason, they can show
higher gains in the muscle concentration of this nutrient after its supplementation,
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when compared to omnivores [22,24]. A limitation of the present study is the fact
that it was not possible to quantify the muscle creatine concentrations of vegans by
means of muscle biopsies; however, it is assumed that they would be even smaller
than those found in ovolactovegetarians, since vegans exclude all animal derivatives
from their diet.

About physical performance, there are few studies that have investigated the
effects of creatine supplementation on the performance of vegetarians, regardless
of the type of vegetarianism. Shomrat et al. [25] evaluated the effects of creatine su-
pplementation, maintained for one week, on performance in maximum short-term
exercise (modified Wingate test), comparing three groups: vegetarians supplemen-
ted with creatine, meat-eating individuals supplemented with creatine, and meat-e-
ating subjects supplemented with placebo. From the results, the authors were able to
conclude that both groups supplemented with creatine had a significant, and simi-
lar, improvement in performance after supplementation, while the placebo group did
not show any ergogenic effect. However, there is an important difference in relation
to our study, with the exercise protocol adopted by Shomrat et al. [25] who assessed
anaerobic power.

Burke et al. [26] evaluated 42 volunteers, 24 non-vegetarians and 18 vegeta-
rians, divided into four groups: vegetarians supplemented with creatine or placebo,
and non-vegetarians supplemented with creatine or placebo. The aim was to investi-
gate the effects of creatine supplementation on several variables, including creatine
muscle concentration and performance in two types of tests: 1 RM and leg press. As
a result, the authors found a significant increase in creatine stocks in groups supple-
mented with this nutrient, with a significantly greater increase in the vegetarian
group. There was also a significant effect of creatine supplementation, in both groups
supplemented with this nutrient, on the performance in the 1RM test, however, there
were no significant differences between the four groups with regard to leg press.

It is important to note that in both works mentioned above [25,26] the sam-
ples were not composed exclusively by vegan individuals; considering that ovolac-
tovegetarians consume some foods from animal sources, even though they provide
reduced amounts of creatine, it is assumed that creatine stocks would be even lower
in vegans [22]. Thus, vegans could have a different response to creatine supplementa-
tion since the diet has a direct influence on muscle creatine stores.

When evaluating the effect of creatine supplementation on performance
in exercises performed by lower limbs, regardless of eating habits, it is possible to
find a series of studies, including compiled in recently published meta-analysis [10].
However, most of the randomized clinical trials analyzed were conducted in men,
and, according to Kreider et al. [9], when compared to men, women seem to present
less significant responses to creatine supplementation, in terms of strength and lean
mass gain.
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Studies carried out with exclusively female samples, or partially composed of
women, have shown conflicting results. Kambis and Pizzedas [27] showed an impro-
vement in the muscular strength of the lower limbs of untrained adult women, su-
pplemented with 0.5 g/kg of creatine monohydrate weight, for 5 days. Candow et al.
[28] conducted a study with a sample of men and women, and both groups improved
leg strength in the leg press, although the gains were greater in men. Gualano et al.
[29] found an improvement in leg press strength in their study of elderly and vulne-
rable women after chronic creatine supplementation.

In contrast, Brenner, Rankin and Sebolt [30] chronically supplemented adult
women (including some vegetarians) with creatine (5 g daily for 5 weeks), and fou-
nd no improvement in lower limb strength, although they found significant impro-
vements in upper limb tests. The authors hypothesized that the participants had a
limited use of the potential of creatine in the lower limbs because they were trained
in exercises that involve these limbs; this is because, it is known that regular trai-
ning increases creatine concentrations in the recruited muscle fibers and, therefore,
because there is a limit of creatine storage, fibers that are already in stock near the
maximum limit have less capacity to capture the supplemented compound, conse-
quently reducing its effectiveness [22,31].

The improvement in performance in strength exercises after supplementation
with creatine has been explained by the important metabolic role that this nutrient
plays in the anaerobic energy generation system; in the degradation of adenosine
triphosphate (ATP) there is the release of ADP (adenosine diphosphate) and a phos-
phate-free molecule (P). This reaction is accompanied by a release of energy, which
will be used in the exercise. For the process to continue, ADP molecules must be
rephosphorylated and, during short-term, high-intensity exercises, creatine, in its
phosphorylated form (phosphocreatine) is degraded, providing the P necessary for
ATP resynthesis, and converting it on free creatine. Finally, the free creatine derived
from this reaction, returns to the mitochondria, where it is phosphorylated again,
and can be used again in the resynthesis of cytosolic ATP [7,31].

This system of synthesis and resynthesis of ATP with the aid of PCr, known as
the ATP-CP system or of the phosphatens, has been considered essential to maintain
the energy necessary for high intensity exercise and lasting less than 30 seconds. The-
refore, situations of depletion of creatine stocks limit the rate of resynthesis of ATP,
leading to muscle fatigue. If creatine supplementation can increase muscle phospho-
creatine concentrations, there will be less decline in ATP resynthesis in the muscle
and, consequently, delay in the onset of fatigue [7]. It is important to note that, in the
present study, the PLA group showed an improvement in the number of repetitions
in the first series in the leg press, as well as in the sum of repetitions of the three se-
ries, even if in magnitude lower than the CREA. The classic explanatory hypotheses
for the placebo effect are divided into several categories, with emphasis on the expla-
nation that associates this effect to the variation of neurological and brain chemical
activity. In fact, a study has suggested that the analgesic effect of placebo involves
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both cognitive networks and endogenous opioid generation systems [32]. Therefore,
the fatigue regulation center could be affected in the PLA group, which, according to
Pollo, Carlino and Beneditti [33], although not yet identified, has been proposed as a
brain center that integrates peripheral signals, such as heart and respiratory rhythm,
serum lactate concentration, availability of carbohydrates, with the central control
process, to protect the body from damage.

Additionally, the increase in the number of repetitions achieved in post-su-
pplementation, in both groups, could also be justified by the learning effect, sin-
ce untrained individuals or those with no experience in strength training may have
a learning effect, even having performed familiarization sessions, regardless of the
motor complexity and characteristic of the effort [12]. As a limitation of the per-
formance test, the lack of control of the rhythm/speed of the concentric/eccentric
actions by means of a digital metronome is pointed out.

Regarding the body composition of the participants, there were no signifi-
cant changes in lean mass with supplementation. Our result corroborates the findin-
gs of other authors who evaluated the effect of acute creatine supplementation (5 to
7 days) on the body composition of non-athlete women [27,34]. The authors believe
that, possibly, the absence of gains in lean mass is related to the short-term protocols
used, which are insufficient to observe changes in body composition. In the work
of Forbes et al. [35], women supplemented for five days with creatine followed by a
maintenance period of 23 days with lower doses, submitted to 4 weeks of HIIT, also
did not obtain changes in body composition. The authors believe that there was no
hypertrophic response due to the absence of strength training and the fact that the
participants are women, as some studies suggest that women have a lower response
to creatine supplementation compared to men [28,36]. In contrast, most studies with
creatine supplementation show an increase in lean mass in men, in general, related
to factors such as modulation in the transcription of myogenic regulatory factors;
efficiency in protein translation; activation, proliferation and differentiation of sa-
tellite cells; increased training volume or intensity due to the ergogenic effect [37].

It is essential to clarify the importance of gaining muscle strength for qua-
lity of life and sports performance. Recent studies have shown a positive impact of
strength gain in reducing the risk of all causes of mortality [38], being a fundamental
factor in the aging process [39]. From the point of view of sports performance, mus-
cle strength is strongly associated with the improvement of the characteristics of the
force-time curve, acting directly in increasing the ability to perform sports skills in
general, such as jumping, running and changing direction activities, in addition to
decrease the risk of injury [40].

Strategies that allow the optimization of muscle strength gain in vegan wo-
men are of paramount importance, as this population has shown growth worldwide
and, in general, it is a lifestyle that tends to be adopted in the long term. This im-
plies the engagement of such individuals in recreational physical exercise programs
or sports, whether amateur or high-performance; additionally, even if they remain
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sedentary, with no objective of sports performance, vegan women can also benefit
from gaining muscle strength, contributing to their longevity and quality of life [40].

We suggest carrying out future studies with a sample composed of vegan wo-
men, considering the effect of creatine supplementation on performance in strength
exercises, seeking a larger sample number than that adopted in the present study,
including investigating possible interferences of the sexual cycle of the participants
in the moments of performance evaluation.

Conclusion

This study showed that acute creatine monohydrate supplementation, with a
dose of 0.3 g/kg of body weight per day for 7 days, although not different in absolute
values, had a greater effect on the performance of untrained vegan women in a resis-
tance test of strength for lower limbs, when compared to placebo, without, however,
changing the body composition. New studies considering a longer duration as well
as an increase in the sample number is important for further clarification.
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