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RESUMO

de Melo, Krain Santos. 2017. Efeito da reintroducgéo de carboidratos sobe a composi¢ao
corporal avaliada por absortometria de raios-x de dupla camada (DXA). Dissertacdo
(Mestrado em Ciéncias e Tecnologias em Salde) — Programa de Pds-Graduagdo em

Ciéncias e Tecnologias em Saude, Universidade de Brasilia, UnB.

O efeito das dietas com baixo teor de carboidratos tem sido intensamente investigado em
atletas, individuos saudaveis, pacientes obesos e diabéticos. Durante a restricdo de
carboidratos, ha uma diminuicdo nas reservas de glicogénio do corpo, peso e massa de
gordura. No entanto, a restricdo e/ou reingestdo de carboidratos podem causar grandes
alteracdes nas reservas e peso de glicogénio a curto prazo e potencialmente também podem
distorcer os indicadores de composicdo corporal. A avaliagdo da composicdo corporal é
essencial para analisar a eficacia das intervencdes terapéuticas, como as que objetivam perda
de gordura. Neste estudo, os voluntarios passaram por um periodo de trés dias de dieta restrita
de carboidratos e com ingestdo dos outros demais macronutrientes ad libitum. O nivel de
glicose, 0 peso corporal e a composic¢ao corporal foram medidos em jejum e durante quatro
horas apds a reintroducéo de carboidratos. Estes foram ingeridos na forma de solucao de 144
g de carboidratos diluidos em 350 ml de &gua. Maltodextrina e sacarose foram utilizadas
como fontes de carboidratos em vez de glicose e frutose para acelerar ainda mais o
esvaziamento gastrico, a digestdo e para promover rapida sintese de glicogénio. A
composicao corporal foi avaliada por absortometria de raio x de dupla energia (DXA). Apds
trés dias de restricdo de carboidratos, houve uma perda média de peso de 2,37 kg. Ao longo
das 4 h da ingestdo de carboidratos (carga de glicogénio), o peso médio permaneceu
invariavel. A mudanca no percentual de gordura de cada voluntario ao longo do periodo de 4
h da reingestdo de carboidratos variou de 0,4% a 3,4%. As mudancas individuais no
percentual de gordura variaram de um aumento de 3,6% para uma queda de -8,4%. A
mudanga intraindividual de gordura corporal ao longo das quatro horas foi significativamente
correlacionada com a porcentagem inicial de massa magra (p <0,001): quanto maior era o
percentual de massa magra, mais o valor de percentual de gordura variava. O pico glicémico
foi alcangado em 30 minutos em 37% dos voluntarios e em 45 minutos pela maioria deles.

Apbs 2 h, a glicemia permanecu maior do que no jejum. Pretendiamos verificar em um
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momento agudo (e menor do que o observado nas metodologias dos artigos) as alteragdes

corporais, além de determinar se a DXA seria capaz de avalia-los.

Palavras-chave: maltodextrina, DEXA, percentual de gordura, glicogénio
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ABSTRACT

de MELO, Krain Santos. Effect of carbohydrate reintroduction on body composition
assessed by dual energy x-ray (DXA).2017. — Post Graduate Program in Health Sciences

and Technologies, University of Brasilia, UnB.

The effects of low carbohydrate diets has been intensely investigated in athletes,
healthy individuals, obese patients and diabetics. During carbohydrate restriction, there is a
decrease in the body's glycogen stores, weight and fat mass. However short-term carbohydrate
restriction and/or refeeding may causes large alterations in glycogen stores and weight and
may potentially also distort the indicators of body composition. The measurement of body
composition is essential to analyze the efficacy of therapeutic interventions, such as the
achieved fat loss. In this study, the volunteers initiated a 3-day period of carbohydrate-
restricted diet, with ingestion of the other macronutrients ad libidum.Blood glucose level,
body weight and body composition were measured in fast state and during 4-hour. The body
composition was assessed by dual-energy X-ray absorptiometry scan (DXA). In fast state, the
volunteers ingested a solution composed by 144 g of carbohydrates diluted in 350 ml of water
and after one hour ingested it again, to reach the top of glycogen synthesis. Maltodextrin and
sucrose were used as sources of carbohydrates instead of glucose and fructose to further
accelerate gastric emptying and digestion. After three days of carbohydrate restriction, there
was a mean weight loss of -2.37 kg. Over the 4 h of carbohydrate refeeding (glycogen
loading), mean weight remained invariable. The change in body fat of each volunteer
throughout the 4h period of carbohydrate refeeding ranged from 0.4% to 3.4%. Individual
changes in body fat ranged from an increase of 3.6% to a fall of -8.4%. The change of body
fat was significantly correlated with the initial percentage of lean body mass (p < 0.001): as
higher was the lean body mass percentage, the higher was the variation in body fat. Glycemic
peak was achieved at 30 min in 37% of volunteers and at 45 min by most of them at 45 min.
At 2 h, blood glucose levels remained larger than the euglycemic. To evaluate the changes in
body composition specifically induced by fluctuations in glycogen concentration may cause,
we measured body composition after short-term carbohydrate restriction and refeeding. We

aim to verify at an acute time (and lower than that observed in the methodologies of the
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articles) the body alterations, besides to determine if the DXA would be able to evaluate

them.

Key words: maltodextrin, DEXA, fat mass, glycogen
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INTRODUCAO GERAL

Diferentes estratégias nutricionais sdo utilizadas para reduzir o peso, dentre
elas, a restricio de carboidratos. E sabido que a restrigio caldrica com reducdo da
ingestdo de carboidratos gera diminuicao significativa do peso corporal em diferentes
grupos: ndo obesos, pessoas com sobrepeso e obesos (Johnstone et al. 2015). A
restricdo calorica pode ser observada em estratégias nutricionais como 0 jejum
intermitente, dietas com pouco carboidrato (“low carb) e até mesmo as cetogénicas
(praticamente sem carboidratos); utilizadas em pacientes obesos, diabéticos ou
mesmo em individuos saudaveis e atletas (Kelly et al., 2007; Gow et al., 2016; Zuo et
al., 2016). de dietas muito restritivas, sabe-se que as mesmas tendem a gerar efeitos
colaterais como o transtorno da compulsdo alimentar periddica (“binge eating
disorder”) (Kliewer et al., 2015; Shulte et al., 2016). Outro problema seria a baixa
adesdo e manutencdo de dietas muito restritivas por longos periodos de tempo
(Johnstone, 2015; Fleming and Kris-Etherton, 2016).

Diferentes intervencdes e tempos (dias, semanas ou meses) envolvendo a
restricdo de carboidratos causam alteracdo na composicdo corporal (Berardi et al.,
2006; Nielsen et al., 2010; Poole et al., 2010). Dentre elas, ocorre diminuigdo na
massa gorda (Wilson et al. 2017) e reducdo do peso em uma semana (Stanard et al.,
2010). Mudancas na composi¢do corporal também podem ocorrer por reducdo do
nivel de glicogénio (Berardi et al. 2006) e/ou desidratacdo (Kohrt et al. 1995). Na
verdade, diminuicdo no nivel de glicogénio tende a também causar uma queda no
nivel de hidratacdo, uma vez que 1 g de glicogénio esta associado a aproximadamente
3 g de agua. Da mesma forma, o aumento da sintese de glicogénio (Hansen et al.,
1999; Berardi et al., 2006; Nielsen et al., 2010; Poole et al., 2010) e a rehidratagédo
(Kohrt et al., 1995; Lichtenbelt et al., 2004) promovem ganho de peso.

Para se verificar alteracdes persistentes e reais na composic¢ao corporal (massa
gorda e magra) e ndo aquelas advindas somente de variaces no nivel de hidratacéo e
de estoque de glicogénio, recentemente se analisou o efeito da reingestdo de
carboidratos sobre a composi¢cdo corporal ao final de um periodo de restricdo de
carboidratos (Wilson et al. 2017). Neste estudo, a avaliagdo da composigéo corporal

foi refeita ap0s uma semana da reintrodugdo de carboidratos (Wilson et al. 2017).



Este periodo ultrapassa o periodo de trés dias, depois do qual ocorre significativa
lipogénese de novo (Acheson et al. 1988). Portanto, o periodo de uma semana apds
uma reintroducéo de carboidratos pode mostrar uma variacao advinda de um aumento
real de gordura corporal e ndo somente de variagGes no nivel de glicogénio.

Como diferencial do trabalho supracitado, utilizamos um tempo de
reintroducdo de carboidratos de quatro horas ao invés de sete dias, visto que a sintese
de glicogénio muscular, ap6s um periodo de deplecdo seguido de ingestdo de
carboidratos, ocorre em duas fases: uma fase rapida que dura cerca de 30-60 minutos
e uma posterior, mais lenta, que pode durar vérias horas (4-25 horas) (Hansen et al.,
1999; Berardi et al., 2006; Nielsen et al., 2010). Utilizamos como carboidrato para a
reposicdo de glicogénio fontes de rapido esvaziamento gastrico, digestdo e absorcéo,
maltodextrina e sacarose, e numa combinacdo que cause alta resposta glicémica e
insulinémica (que promovem a glicogénese). Este protocolo favorece rapidas
alteracdes na composicao corporal com grandes ingestdes dos mesmos (1,0-1,85g/kg)
(Hansen et al., 1999; Berardi et al., 2006; Nielsen et al., 2010).

Nossa hipétese € de que a reingestdo de carboidrato ap6s um periodo de sua
restricdo poderia causar mudancas nos indicadores de composicao corporal, induzindo
a erros de interpretacdo de resultados. Nao se sabe se o nivel de estoque de glicogénio
afeta a composicdo corporal e se teria um potencial em causar superestimacdo ou
subestimacao de alterac6es na perda de gordura corporal (Silver et al., 2013).

Para a analise da composic¢do corporal, optamos pela absortometria de raios-x
de dupla energia (DEXA), metodologia escolhida pela praticidade e reprodutibilidade
dos testes em um curto espaco de tempo (Prior et al., 1997; Silver et al., 2013).

O presente trabalho teve como objetivo analisar a composic¢éo corporal (massa
gorda, massa magra e peso) dos individuos submetidos a deple¢éo dos estoques de
glicogénio — uma restricdo de carboidratos por trés dias — e apds na sua reposicao
parcial nas quatro primeiras horas de reintroducgdo de carboidratos. A anélise também
verificou se individuos com diferentes caracteristicas corporais sofrem diferentes

alteracfes na composicdo corporal medidas pela variacdo no estoque de glicogénio.



OBJETIVOS

O presente estudo teve como objetivo avaliar o efeito do nivel de glicogénio
sobre a avaliacdo da composicdo corporal (percentual de gordura, massa magra e
massa gorda) pela DXA, em individuos na situacdo de baixo estoque de glicogénio e
ap6s a reingestdo de carboidratos de répida digestdo e absor¢do (solucdo de
maltodextrina e sacarose). Outro objetivo foi analisar o coeficiente de variacdo das
medi¢Oes da composicdo corporal durante as primeiras quatro horas de reposicdo de

glicogénio.
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INTRODUCTION

The majority of the treatments of obesity and diabetes aim to promote fat loss Therefore, the
analysis of the efficacy of the different therapeutic interventions requires the precise
measurement of changes in body fat. However, body composition (fat mass measured by dual-
energy x-ray absorptiometry — DXA) varies significantly when the weight is abruptly altered
(Prior et al., 1997; Mahon et al. 2007). To favor fat loss, the diets normally include periods of
carbohydrate restrictions (Horne et al. 2015; Alhamdan et al. 2016; Gow et al. 2016). Restricted-
carbohydrate diets are frequently accompanied by episodes of ingestion of large amounts of
carbohydrates, intentionally, such as in the ‘intermittent fasting’ approach (Kelly et al., 2007;
Gow et al., 2016; Zuo et al., 2016) or unintentionally (Kliewer et al., 2015; Shulte et al., 2016).
Carbohydrate restriction promotes an abrupt loss of weight, such as 4.4 kg after only three days,
and the reintroduction of carbohydrate elicits a rapid weight gain, such as 4.6 kg in six days
(Achesson et al. 1988). These rapid and large variations in body weight are mainly caused by the
depletion and restoration of glycogen stores (Stanard et al. 2010). Therefore, a measured
decrease in body fat value may be actually derived from an acute weight change and not from fat
gain or loss. This tends to lead to an erroneous interpretation and an over- or underestimation of
the efficiency of a given treatment (Knuiman et al., 2015). Recently, to estimate/control the
effect of low glycogen stores of subjects doing a mildly ketogenic diet (van Delft et al. 2010) on
body composition values, a study reintroduced carbohydrate for one week before the
measurement of body composition by DXA (Wilson et al 2017). As expected, after this one-
week period, weight and lean body mass became increased (6.3% and 4.8%, respectively), but
fat mass showed a strong gain of 13.7% (p < 0.0001). This rise in fat body is due to the high
lipogenesis rate that takes place after three days of carbohydrate re-introducion (Achesson et al.
1988). Therefore, the duration of one week is too long to evaluate alterations in the assessment
of body composition due to restoration of glycogen stores. The rate of glycogen synthesis is the
highest in the first 60 minutes after a large carbohydrate refeeding and , becomes gradually
diminished (Hansen et al., 1999; Jentjens et al., 2003; Berardi et al., 2006; Nielsen et al.,2010).
Only one day of carbohydrate reintroduction is enogh to restore high glycogen levels (Macauley
et al. 2015). In the present study, we measured body composition after short-term carbohydrate

refeeding to investigate potential changes induced by fluctuations in glycogen levels.



MATERIAL AND METHODS

SUBJECTS

Thirty-five individuals were recruited by advertisement according to the following
inclusion criteria: healthy volunteers who have experienced low-carbohydrate diets, such as
ketogenic, Atkins, Dukan and intermittent fasting, without reporting no discomfort. Exclusion
criteria were pregnancy, any history of metabolic disease, use of medication that influences
body weight regulation and alcohol or substance abuse. Every participant gave a written
informed consent before participation in the study. The study was approved by the Ethics
Committee of the Universidade de Brasilia (CAAE 64739317.9.0000.8093/2.047.278).

PROCEDURES

In a first visit to the laboratory in the morning and before breakfast, each of the 35
recruited participants and were weighted. Thereafter, the participants initiated a 3-day period
of carbohydrate-restricted diet, alcohol abstinence and adequate hydration. We used a zero-
carb diet (without adding any form of carbohydrate: no fructose, sucrose or glucose) with
ingestion of the other macronutrients ad libidum, a model observed in other articles (Brehm et
al. 2003, 2005; Samaha et al. 2003, Landers et al. 2002; Yancy et al. 2004). Although the
volunteers reported to have previously done low-carbohydrate diets, 7 volunteers abandoned
the study, claiming fatigue, malaise, headache or other symptoms. A total of 27 volunteers

completed all procedures.

After the 3-day of carbohydrate restriction, each subject came to our laboratory after a 12-h
overnight fast. Fasting blood glucose level and body weight were measured and a
questionnaire about eventual side effects was answered. Then, body composition was assessed
by dual-energy X-ray absorptiometry scan (DXA; GE Prodigy Lunar, USA). Descriptive

characteristics of the participants are described in Table 1.

Body composition parameters were automatically generated and analyzed using enCORE
software version 13.6. The scanner was calibrated daily against the calibration block supplied by

the manufacturer.



Table 1. Baseline characteristics of the volunteers.

Female (n = 22) Male (n = 5)
Baseline After Change Baseline After Change

test test

Weight 70.69 £ 68.24 + 245+ 103.36 = 101.32 2.04 £1,0**
1,0 1,0 1,1%* 1,2 2,1

%BF 39.72 39.71 0.01= 29.56 + 289+ 0.66 =+ 1,8**
2,0 2,0 2,1** 2,1 2,1

%LBM 70.44 + 711+ 0.66 = 60.27 + 60.28 + 0.01 £ 1,2**
2,1 2,2 2,2%* 2,3 1,2

Age 274+ % * * 304 +* * *

**n < 0,05. No estatistical change values

* Unchangeable values

After the first analysis of the body composition of the fasted participant, the volunteer
ingested a solution composed by 144 g of carbohydrates diluted in 350 ml of water. This dose
provides the highest known rate of carbohydrate absorption without discomfort (Baker et al.,
2015). In order to maximize the rate of glycogen resynthesis through a high glycemic and insulin
response (Jentjens et al. 2003), the sources of carbohydrates were 40% of maltodextrin (58 ¢
without flavor; Integral Médica) and 60% of sucrose (86 g; Unido), providing 70% of glucose
and 30% of fructose. This ratio of glucose and fructose elicits the highest glycemic response in
comparison to other combinations (Akhavan and Anderson 2007). Maltodextrin and sucrose
were used as sources of carbohydrates instead of glucose and fructose to further accelerate
gastric emptying and digestion due to their higher molecular weight (McGlory and Morton
2010).

After one hour, the volunteers ingested once again the same solution, to reach the top of
glycogen synthesis (Jentjens et al. 2003). Following the first solution intake, body composition
was reassessed every 60 minutes for four hours. Capillary blood glucose level was measured at

15, 30, 45, 60, 90 and 120 min after the first solution intake.

DATA ANALYSIS



To analyze the effects of carbohydrate refeeding on body composition, the repeated-
measures ANOVA was used. When the data were non-normally distributed or
heteroscedastic, we used Kruskal-Wallis test followed by Mann-Whitney comparison tests.
The eventual changes in body composition of each participant throughout the 4-h period of
carbohydrate refeeding was defined as the coefficient of variation of the four DXA
measurements of percent body fat. To investigate whether this variability diverges along
individuals with different potentials to store glycogen, we analyzed its relationship with the
initial percent lean body mass (where the majority of glycogen is stored). The Spearmen
correlation test was used to determine if the above correlation was statistically significant.
For all analysis, P values less than 0.05 were considered statistically significant. Data are

presented as mean + standard error of the mean (SEM).

RESULTS

The ingestion of carbohydrate solution caused a rapid rise in blood glucose levels
already after 15 minutes. Glycemic peak was achieved at 30 min in 37% of volunteers and
at 45 min by most of them at 45 min. At 2 h, blood glucose levels remained larger than the
euglycemic range (Fig. 1).

After three days of carbohydrate restriction, there was a mean weight loss, measured
in the morning after an overnight fast, of -2.37 kg (Fig. 2). Over the course of the 4 h of
carbohydrate refeeding (glycogen loading), mean weight remained invariable (p = 0.99).
This constancy was homogeneous among the volunteers, with a very small coefficient of

variation of weight (0.1%) (Fig. 3).
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Figure 1. Capillary blood glucose after three days of carbohydrate restriction and an overnight
fast, and during the 4-h period of carbohydrate refeeding (p = 0.322)
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Figure 2. Mean weight (kg) before the three days of carbohydrate restriction, thereafter and
during the 4 h period of carbohydrate refeeding.
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Figure 3. Percent change in weight (kg) during the 4-h period of carbohydrate refeeding.

The mean change in body composition at the end of the 4 h period was also modest,
a loss of -0.5% in body fat and gain of +0.2 kg in lean body mass (Fig. 4). However, in
contrast to the immutability of weight, there were considerable individual changes in body
composition in response to carbohydrate refeeding. The change in body fat of each
volunteer throughout the 4 h period of carbohydrate refeeding showed very distinct values
of coefficient of variation, ranging from 0.4% to 3.4%. Individual changes in body fat
ranged from an increase of 3.6% to a fall of -8.4% (from 15.6% to 14.1%).
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Figure 4. Percent change in body fat (%) during the 4-h period of carbohydrate refeeding
and percent change in lean body mass (LBM in kg) during the 4-h period of carbohydrate
refeeding.

This heterogeneity in the changes of body fat was significantly correlated with the
initial percentage of lean body mass (p < 0.001): as higher was the lean body mass
percentage, the higher was the variation in body fat along the four measurements

throughout carbohydrate refeeding (Fig. 5).
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Figure 5. Correlation between initial lean body mass percentage and the coefficient of
variation of the body fat during during the 4-h period of carbohydrate refeeding (p =
0.001).

DISCUSSION

Three days of carbohydrate restriction caused a mean weight loss of -2.37 kg and a
strong and acute (4 h) refeeding did not alter the mean weight. This absence of influence of
carbohydrate refeeding on weight was very homogeneous among the volunteers. In contrast, the
body composition throughout the 4 h period of carbohydrate refeeding showed variations which
were very distinct among volunteers. As higher was the lean body mass percentage, the higher
was the variation in body fat along the four measurements throughout carbohydrate refeeding.

Our weight variation was lower (Samaha et al. 2003; Yancy et al 2004) and higher
(Muller et al. 2015) in the individuals compared to similar articles. The weight drop reached 8%
in one of the volunteers, which had the lowest %BF of all (15.1%). This change in body
composition varies according to the %BF of each volunteer, and the less fat the individual has,
the greater the body composition variation during a short-term refeeding.

One hypothesis for low weight variation would be the low glycogen synthesis at the time
used. For example, just three days of a low-carbohydrate diet for healthy young men will have
an impressive loss of 4.4 kg and reach the maximum depletion of glycogen stores. At the same
time, a high-carbohydrate diet for six days increases body weight by 4.6 kg (Achesson et al.
1988). It is known that diets with reduced carbohydrate levels lead to considerable weight loss.
In our study, carbohydrate restriction was used in three days; lower than most articles
(Minderico 2007; Jabekk 2010; Gomez-Arbelaez 2016; Hall et al 2016; Urbain 2017).

Another hypothesis for the non-change in body weight during the four hours of the test
could be justified by the fact that renal function does not change in a short time, it is known that
after the reintroduction of carbohydrates, there are renal sodium changes, which would lead to a
great quantity of water retention in all tissues (Phiney et al. 1984). However, it is likely that this
phenomenon does not occur in such a small interval. Therefore, the absence of weight change
may indicate that the hydration level did not change significantly over the 4 hours. These data
contradict studies that show a sudden increase (in a few hours) of body mass through a rapid
increase in the level of body hydration alters body composition (Kohrt et al. 1995; Lichtenbelt et
al. 2004).

In our study, in the observed time, we did not observe significance in the variation of the
percentage of fat or lean mass variation over time. Studies with reintroduction of carbohydrates
after restrictive diets reached 3 kg of lean mass gain (Wilson et al. 2017). Articles usually

associate lean mass increase parallel to the decrease in fat percentage (Jabekk et al. 2010) and
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lean mass loss tend to demonstrate weight loss (Krieger et al. 2006). In these articles, although
low-carbohydrate diets reduce the amount of lean mass lost with weight reduction (Manninen et
al. 2006), a reduction in the percentage of fat is also noted (Brehm et al. 2003; Meckling et al.
2004; Yancy et al. 2004; Noakes et al. 2006; Keogh et al. 2008; Brinkworth et al. 2009; Volek
et al. 2009). Our study contradicts articles with similar methodology, since they tend to show a
significant parallel variation of the three mentioned parameters (Bopp et al. 2006; Krieger et al.
2006).

When we correlated the coefficient of variation of the fat percentage with the initial fat
percentage of the volunteers, we found statistical significance for a greater variation when the
volunteer had a lower percentage of initial fat. These data corroborate articles that show greater
variation in the percentage of fat and lean mass in non-obese individuals (Volek et al 2002; Hall
et al 2016, Merra et al 2017). It is known that people with lower% BF have a greater use of
glucose and lose, through a hypocaloric diet, more lean mass than people with high BF%
(Achesson et al. 1988; Friedl et al. 1994).

Although there was no change in weight over the four hours of refeed with carbohydrates
(mean variation less than 0.01%), the percentage of fat in some volunteers decreased by more
than 3.5%. In the evaluation of the fat percentage, there was no significant difference between
the average fat percentages of the subjects during the test. This shows a homogeneity among the
participants.

Articles show that in restrictive diets, individuals present weight variation and reduce fat
mass (Skov et al. 1999; Westman et al. 2002; Foster et al. 2003). However, these articles use
methodologies with longer restraint times, which could explain the lack of differences among
volunteers. Carbohydrate-restricted articles tend to use longer periods (weeks) in monitoring the
fat percentage. (Reaven et al. 1993). However, one bias in these articles could be the
lipogenesis. Weight gain and fat mass increase may be associated with this phenomenon
(Wilson et al., 2007, Muller et al. 2015). In articles that show a reduction in the fat percentage of
participants in the first week (Gomez-Arbelaez 2016; Urbain 2017), the evaluation in the first
hours is not reported because it is not part of the methodology. Another hypothesis would be the
low variation between individuals not being detected by DXA.

In our methodology, we aimed to evaluate these possible alterations in the first hours
after the ingestion of carbohydrates of rapid absorption and it is known that DXA may be
incapable of detecting minimal alterations in the patients, underestimating them. One source of
error would be the hydration of the lean mass. A 5% variation in hydration in lean mass can
change the percentage of body fat determined by DEXA by almost 3% (Prior et al. 1985). This

can be a problem when comparing different individuals, in whom the hydration of the lean mass
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can vary. Another hypothesis would be the evaluation over time, when looking at the means of
the group, the DEXA presents errors ranging from 4% in a study (Van der Ploeg et al. 2003) to
up to 8-10% in another study (Clasey et al. 1999).

In our article, we do not separate individuals into sex, the accuracy of DXA can be
affected by sex, size, fat and disease status of individuals (Williams et al. 2006) or different
groups. In individuals with low fat percentage, DEXA was reasonably accurate when observing
the group change in body fat percentage was 4%. Thus, variations below 4% would not be
detected by DEXA (van Marken et al. 2004). It is also known that it can overestimate body fat
percentage decreases or underestimate increases in body fat percentage (Evans et al. 1999). An
alternative would be to compare different methods in the evaluation of body composition, a
methodology that found significant differences between bioimpedance, DEXA and hydrostatic
weighing (Minderico et al. 2007).

In the blood glucose level analysis, there was no significant difference in blood glucose
among the volunteers during the test period (p=0.322). This result was expected, since in the
exclusion criteria, volunteers could not be diabetic. This data shows the homogeneity of the
sample for the desired purposes. Our solution caused a very high glycemia increase, reaching a
mean peak of 152 mg / dL. This value is under achieved with the combination of carbohydrates,
80% glucose and 20% fructose (172 mg/dl), known to cause the highest glycemic peak
(Akhavan and Anderson 2007). This study also used the dose of ~ 1 g / kg of carbohydrate,
allowing us to conclude that our blend achieved the goal of causing the highest glycemic
response possible. Our blend also provided, after digestion, 80% glucose and 20% fructose,
however, we used sources with higher molecular mass, which causes faster gastric emptying and
digestion (McGlory and Morton 2010).

The glycemic curve found in the article corroborates the values demonstrated by articles
that used maltodextrin and similar methodology (Englyst et al. 1999; Livesey et al. 2009). Due
the lack of significant difference in the blood glucose level of individuals, we chose not to
correlate it with the percentage of fat.

Although this study was not designed to elucidate completely the mechanisms behind the
observed changes in body composition in the test interval; The study showed that the ingestion
of a fast-absorbed carbohydrate solution can generate a percentage variation of body fat
significantly correlated with those who present a lower percentage of body fat. A change in the
lean mass is also observed during the evaluated interval. However, the weight variation and the
percentage of fat among the individuals did not present significance. Blood glucose does not
appear to be influenced by the ingestion of these hyperglycidic solutions among volunteers,

regardless of fat percentage.
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The precise analysis of changes in body composition is relevant to assess the
contribution of carbohydrate restriction diets intervention, not only in total body weight, but also
in changes in the percentage of fat and lean mass (Gomez-Arbelaez et al. 2016; Magkos et al.
2016;) . To obtain this information, different models and techniques that integrate information
obtained from a single measurement (body density, total mineral mass, total body water) can be
used to reduce the number of premises, such as DXA (Kyle et al. 2004; Le Caryennec et al.
20007; Heymsfield et al. 2015). DXA is considered the gold standard technique by most of the
groups that work on body composition and was used as reference method in the present work.
The objective of the analysis with DXA was to verify at an acute time (and lower than that
observed in the methodologies of the articles) the body alterations, besides to determine if the
DXA would be able to evaluate them.

This study has some potential limitations. First, a limit of the study was due to the small
number of participants, although it is acceptable for studies with similar methodology (Merra et
al 2017). More data is needed in a larger population. Second, follow-up was short: our results
need to be confirmed in longer-term clinical studies. Third, the study did not have an evaluation
of biomarkers, such as ketogenic organisms to verify the metabolic status, and to compare the
analysis of body composition by DXA with other techniques. Thus, there is still insufficient
evidence to provide a clear effect of acute hyperglycidic solutions on body composition. Another
limitation was the abandonment of volunteers during the three days of carbohydrate restriction, a
phenomenon also noted in studies with similar methodology (Coin et al. 2013, Merra et al.
2017).

In conclusion, to our knowledge, this is one of the first studies that exhaustively
evaluated changes in body composition during the carbohydrate intake process of rapid
absorption, after a non-carbohydrate diet. This evaluation was performed using dual energy x-
ray absorptiometry. The non-carbohydrate diet for three days induced weight loss in the
volunteers in the mean of 2.37 kg, however, during the test; we did not find significance in the
variation of the weight or percentage of fat among the individuals. When we correlated the
variation of fat percentage during the test with the percentage of initial fat of the volunteer, we
noticed significance, as well as a variation of lean mass. The glycemic curve did not present
statistical significance among the individuals.

Further studies are needed to clarify changes in body composition within a few hours of

carbohydrate intake from rapid absorption.
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DISCUSSAO GERAL E CONCLUSOES

Os resultados do presente estudo mostraram que houve uma correlagdo significativa
entre o percentual de massa magra e a variacdo do percentual de gordura ao longo de quatro
avaliacbes da composicdo corporal a partir da reintroducdo de carboidratos. Quanto maior a
massa magra, maior foi a variacdo no percentual de gordura (correlacdo positiva).

Fomos capazes de detectar uma grande heterogeneidade na variacdo da composicao
corporal (percentual de gordura corporal) em um curto periodo de tempo (horas), um
resultado, até onde sabemos inédito. Isto mostra que outros artigos que envolveram restrigdo
de carboidratos podem ter levado os autores a chegarem a interpretacdes e conclusdes erradas.
Eles podem ter interpretado simples alteracbes nos indicadores de composicdo corporal
advindas somente de variacdes no nivel de glicogénio como sendo alteragcdes persistentes e
reais na massa gorda e magra. Até onde sabemos apenas um estudo teve o cuidado de tentar
diferenciar mudancas da composicdo corporal resultantes de reais mudancgas de massa magra e
gorda das mudancas do nivel de glicogénio. Porém, os autores usaram um periodo de ‘refeed’
com carboidratos muito longo, causando ndo somente a reposicdo de glicogénio (Muller et al.
2015), mas também um aumento real de massa gorda (Wilson et al. 2017).

Como possivel justificativa na auséncia de mudanca de peso durante a reintroducao de
carboidratos, ao contrario de outros estudos (Acheson et al. 1988), possivelmente se deveu ao
curto periodo de quatro horas para reposicdo de glicogénio (Samaha et al. 2003, Yancy et al.
2004).

Na anélise glicémica, ndo houve diferenca significativa na glicemia entre os voluntarios
durante o periodo do teste. Tendo em vista os fatores de exclusdo que ndo admitiam pacientes
pré-diabéticos, resistentes a insulina ou diabéticos, tal resultado era esperado. O mesmo reforca
a homogeneidade na ‘resposta metabdlica’ da amostra. Em alguns voluntarios,a solugéo
elaborada causou um aumento muito elevado da glicemia; alguns voluntarios tiveram um pico
acima de 200 mg/dL. Este valor excede o alcancado com a combinacéo de carboidratos, 80% de
glicose e 20% de frutose (172 mg / dl), que causa o mais alto conhecido pico glicémico
(Akhavan e Anderson, 2007). A curva glicémica encontrada na presente dissertacdo esta de
acordo com os valores demonstrados por artigos que utilizaram a maltodextrina e com
metodologia similar (Englyst 1999; Slavin et al. 2009).

No presente estudo, utilizamos dieta ‘zero carb’ com ingestdo dos outros
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macronutrientes ad libidum, modelo observado em varios artigos (Brehm et al. 2003, Samaha et
al. 2003, Yancy et al. 2004). Utilizamos tempo de restricdo de carboidratos de trés dias
suficiente para promover a deplecdo maxima de glicogénio. Tempo maior do que este foi usado
na maioria dos artigos (Minderico et al. 2007; Jabekk et al. 2010; Hall et al. 2016; Gomez-
Arbelaez et al. 2016; Urbain et al. 2017), mas ndo gera reducdo dos estoques de glicogénio
maiores do que o atingindo com trés dias (Acheson et al. 1988).

Na nossa pesquisa, ndo separamos os individuos por sexo. A precisdo da DXA poderia
ser afetada pelo sexo, tamanho, gordura e estado de doenca dos individuos ou diferentes
grupos (Antonio et al. 2014). Sabe-se ainda que a DXA pode superestimar as diminuicGes de
porcentagem de gordura corporal ou subestimar aumentos em porcentagem de gordura
corporal (Flint et al. 1995). Uma alternativa seria comparar diferentes métodos na avaliacdo da
composicdo corporal, como bioimpedancia e pesagem hidrostatica (Minderico et al. 2007).

A DXA ¢ considerado a técnica “padrao ouro” pela maioria dos grupos que trabalham
na composi¢do corporal e foi usado no presente trabalho. O objetivo, na analise com a DXA,
foi verificar possiveis alteracbes na composicao corporal advindas de mudancas agudas no
nivel de glicogénio.

Este estudo possui algumas limitacdes. Em primeiro lugar, cabe mencionar o0 pequeno
namero de participantes, embora seja aceitavel para estudos com metodologia similar (Merra
et a. 20171). Ocorreu abandono de voluntarios durante os trés dias de restricdo de carboidrato,
fenbmeno notado também em estudos com metodologia similar (Coin et al. 2013; Merra et al.
2017). Dados de uma amostra maior, especialmente composta por individuos com baixo
percentual de gordura corporal, enriqueceriam nossa compreensdo. Todos 0s voluntarios
investigados neste estudo tinham um percentual de gordura corporal acima de 15%.
Considerando que nossos dados mostraram que individuos com menor percentual de gordura
corporal apresentam maior variacdo nos indicadores de composic¢do corporal, é possivel que
uma populacdo ‘mais magra’ apresente alteracdo significativa da composi¢ao corporal em
resposta a mudancas no nivel de glicogénio. Assim, nossos dados séo insuficientes para
mostrar um efeito claro e agudo (quatro horas) das solucbes hiperglicidicas sobre a
composicao corporal.

Até onde temos conhecimento, este € o primeiro estudo que avaliou as altera¢des da

composicgdo corporal durante a fase inicial de reposi¢do dos estoques de glicogénio a partir da

reintroducédo de carboidratos a dieta.
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RECOMENDACOES PARA ESTUDOS FUTUROS E CONCLUSAO

Futuros estudos com precisao das alteragdes da composi¢édo corporal séo relevantes para
avaliar a contribuicdo da intervencdo de dietas com restricdo de carboidratos, ndo apenas no
peso corporal total, mas nas mudancas no percentual de gordura e massa. Sobretudo com um
acompanhamento de individuos com menor percentual de gordura.

Na associacdo dos presentes resultados com a avaliagdo de biomarcadores, como
insulinemia, lipemia, cetonemia e taxa metabdlica, poderia elucidar ainda mais o0s
mecanismos por tras das alteracGes observadas da composicdo corporal. Quanto a analise das
técnicas aplicadas na avaliacdo da composicao corporal, seria relevante comparar a DXA com
outras técnicas, como a bioimpedancia, pesagem hidrostatica e até mesmo adipometria por

dobras cutaneas.

Conclui-se com este estudo que a reposicdo dos estoques de glicogénio a partir da
reintroducdo de carboidratos & dieta gera variagfes nos indicadores de composigdo corporal
que sdo maiores em individuos com menor percentual de gordura. Estes dados evidenciam a
importancia de se padronizar o nivel de glicogénio durante a avaliagdo da composicdo
corporal por DXA, especialmente em individuos com baixo percentual de gordura. Além
disso, 0 presente estudo indica que os indicadores de DXA tém o potencial para verificar
mudancas nos estoques de glicogénio em individuos com baixo percentual de gordura, algo
que requer métodos invasivos (como bidpsia hepéatica e muscular) ou de alto custo (como
ressonancia nuclear magnética (Casey et al. 2000; Nieman et al. 2015; Rotman et al. 2000;
Zehnder et al. 2001).
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ANEXOS
ANEXO A - DADOS EXTRAS

Os dados a seguir foram coletados e analisados no presente estudo, contudo, nao
foram utilizados para a escrita no manuscrito. Os mesmos servirdo como base para um
futuro artigo. Neles, utilizamos o questionario de escala visual analdgica (VAS) (Flint et al.
2000) para determinar a fome, o apetite e a saciedade e a ambos. O teste ndo apresenta
referéncia numeérica e o voluntario marcava a resposta numa linha em um ponto que achava
mais adequado. Posteriormente, utilizando uma régua, marcamos a resposta e adotamos o
valor de 0 a 10 (a linha sem referéncia, marcada pelo voluntéario, apresentava 10 cm). O
questionario era composto por 4 perguntas: 1- O quanto vocé estd com vontade de comer
uma comida comum, ndo muito gostosa? 2- O quanto vocé se sente cheio? 3- O quanto vocé
estd com vontade de comer sua comida preferida neste momento? e 4- Quanto vocé

aguentaria comer agora dessa comida preferida?

Correlacionamos os dados deste questionario com o percentual de gordura (%bf)
inicial dos voluntarios e a glicemia. A correlacdo do percentual de gordura inicial pelo
valor da resposta no teste VAS apresentou significancia estatistica nas respostas das
perguntas 1 e 4 (p = 0.013 e p = 0.002, respectivamente) (Figural); os individuos com
maior percentual de gordura apresentaram resposta menor para as respostas da intencédo de
comer e saciedade (eixo y: resposta de 0 a 10 para as perguntas, eixo Xx: percentual de
gordura). Na correlagdo entre glicemia evalor da resposta no teste VAS, encontramos
significancia estatistica para a resposta 2 (p = 0.024) (Figura 2); quanto maior o valor da
glicemia, maior era a saciedade (eixo y: resposta de 0 a 10 para as perguntas, eixo x: valor
médio da glicemia nos pontos avaliados). Para as demais perguntas, mesmo sem
significancia estatistica, observamos uma tendéncia de reducdo na intencdo de comer
quando a glicemia apresentava-se aumentada. Estes dados levantam hipdteses a serem

investigadas em estudos futuros.

Um eventual manuscrito contendo os dados de fome/apetite poderia ter como
pergunta/objetivo, quantificar o efeito anorexigeno da glicemia em individuos com
diferentes composicBGes corporais, algo que ndo estd completamente compreendido na
literatura (Bloom et al. 2006, Farshchi et al. 2004, Rosén et al. 2009, Smeets et al. 2008,
Smeets et al. 2008 e Veldhorst et al. 2009).
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Pergunta 2
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Figura 1 - Correlacdo do percentual de gordura pela resposta do questionario VAS. Pergunta 1
(p = 0.01388)*, pergunta 2 (p = 0.06197), pergunta 3 (p = 0.05532) e pergunta 4 (p =

0.002147)*. *significancia estatistica.
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Figura 2 - Correlacdo da glicemia pela resposta do questionario VAS. Pergunta 1 (p = 0.05843),
pergunta 2 (p = 0.02459)*, pergunta 3 (p = 0.09769) e pergunta 4 (p = 0.06332). *significancia
estatistica.
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ANEXO B - APROVACAO DO COMITE DE ETICA EM PESQUISA

UNB - FACULDADE DE Plabalforme
CEILANDIA DA UNIVERSIDADE ‘“‘W
DE BRASILIA

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Avaliagao da alteragéo na composigéo conporal em indviduos submatidos & restrigio
oe carboidretos @ epds ingestao de cerboidratos de répida digestéo

Pesquisador: Krain Santos de Malg

Area Temética:

Versdo: &

CAAE: 54739317.0.0000.6083

Instituigdo Proponente: PROGRAMA DE FOS-GRADUAGAD EM CIENCIAS E TECNOLOGIAS EM
Patrocimador Principal: Financiamenta Praprio

DADOS DO PARECER

Namero do Parecer: 2047278

Apresentacéo do Projeto:

A rasirigdo de carboidratos & uma caracteristica presente nas dietas cetogénica, Atkins, Dukan e jgjum
intermitenta, levendo a diminuigio do estoque de glicogénic & perde de massa conporal. O aumeanto
repenting da massa corporel atravas da hidratagéo pode superestimar ou subestimer & eficiéncia de
tratamentos @ intervangdes dietéices. A reingestio de carboidrato apds um periodo de sua restrigio pods
causar emos de interpretagio de resultados de medicdn de avaliagio corporel. Porém, 20 contrario do eleito
da hidrategio, ndo se sabe se o nivel de estogue de glicogénic afets a composiglo corporal @ s taria um
potencizl em causar superestimagéo ou subestimagéo de alteregdes na perda de gordure corporal,

Objetive da Pesquisa:

Segundo o5 pesquisadores o presente projeto tem como objetive avaliar a composigéo corporal apds a
restrigdo de carboidratos [gue causa diminuigdo dos estogques de glicogénio) por 3 dias & nas hores
s=guintes 4 ressintese de glicogénio [apds ingestdo de carboidratos de rapida digestéo).

Avaliagdo dos Riscos e Benaficios:

Os riscos associados com & coleta samguines incluem: dor, hematoma, ou outna desconforio no local da

colete, tontura, desmaios, infecgdo no local de pungdo, hematoma ou paguena desconforto gua deverd
deseparscsr am no maximo 3 a 4 dias. Mo ceso de tontura, o parficipanta

Erederego:  UNB - Précio da Unidade de Ersing o Docénoia [UED), Centro Metropoliane, canl A, kode 01, Sala ATOTES

Balro:  CEILANDEA SUL (SEILANDLY) CEF: 72230900
WF: DF Murnicipio: BHASILLA
Telelone:  (81)3375-0437 E-mail: cepjor@gmal.com

Py £1 00 04
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LUNB - FACULDADE DE

CEILANDIA DA UNIVERSIDADE '%M“““ —
DE BRASILIA

Continuaghs oo Pamonn 2 047 278

s2rd orientzdo B permanecer santado durante alguns minutos até que s& sinta contortidvel para leventar
um lanche serda oferecido epds as coletas.

Oz bensficios da pesguisa estdo relacionados com o conhecimento gerado sobre distas poores em
cerboidratos @ sua repercussBo sobre @ composigdo corporel apas & reingestdo de carboidrato &
reidreiagdo.

Comentirios e Consideragdes sobre a Pesguisa:

A pesquisa & um projeto de pés-graduagéo do sluno Krain Santos de Melo, sob orentagdo do professor
Alexis Fonsece Welker, com ndmero amostral de 100 participentas. O projeto foi adeguadamante
epresentado.

Consideragies sobre os Termos de apresentagdo obrigatdria:

Todos o= documentos de apresanta¢ido oongatona foram adequadamente apresantados.

Recomendegdes:

nenhuma

Conclusdes ou Pendéncias e Lista de Insdequagtes:

nienfiuma

Consideragdes Finais a critério do CEP:

Protocolo de pesquisa em consondncia com & Aesolugéo 466/ 2 do Consslho Necional de Salde. Cabe
ressaliar que compete ao pesquisador responsavel: desenvolver o projeto conforme delineado; elabarar &
eprasentar os reletdrios parciais e final; apresentar dados solcitedos pelo CEP ou pels COMEPR a qualgusr
mamenio; manter os dados da pesquisa em arguive, fisico ou digital, sob sua guerda e responsabildade,
por um pericdo de 5 anos apbs o tArmino da pesguisa; encaminhar os resultados da pesquisa para
publcagdo, com os devidos créditos acs pesguisedores essociados £ ao pessoel téenico intagranta do
projeto; & justificer fumdementadamente, peranta o CEP ouw a CONEP, interrupgio do projeto ou B ndo
publicagio dos resultedos.

Este parecer fol elaborado beseado nos documentos abaixo relacionados:

Tipo Documeanto Arguivo Postegem Autor 5_i1u5||;'£::
Informagaes Basicas| FE_INFORMAGDES BASICAS DO P | 020s2017 Acaito
i ROUETO 852106 pdf |
TCLE ! Termos da | TCLED205.pdf 02052017 |Krain Santos de Melo|  Aceito
Ansentiments 162808

Enderego:  UNH - Prédio da Unidade de Ensing e DoocBncia [LIED), Centro Metropakiano, canl &, kole 01, Sala ATOTES

Balmo:  CEILAKNDEA SUL (CELANDLA) CEP: 72.230-900
WF: OF Mundcipio:  BRASILLA
Telefone:  [51§3376-0437 E-mall: cep.iosidgmal.com
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ANEXO C - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Ung
Programa de Pos-Graduacio em Ciéncias e Tecnologias em Sande

({a) Senhor(a) pode se recusar a responder (ou participar de qualquer procedimento)
qualquer questio que lhe traga constranpimento, podende desistwr de partielpar da pesquisa
em qualquer momento sem nenhum prejuize para ofa) senhor(a). Sua participagio &
voelinfana, sto e, ndo ha pagamento por sua colaboragde. Todas as despesas que voce fiver
relacionadas diretamente ac projete de pesquisa (fals como, passagem para o local da
pesquiza, alimentagio no local da pesgmisa ou exames para reabizagie da pesquisa) serde
cobertas pelo pesquisador responsavel. Cazo haja alpum dano dweto ou mdweto decomrente de
sua particlpacdo na pesquisa, voos podera ser indemizado, cbedecendo-se as disposipdes legals
vigentes no Brazil O: resultados da pesquiza serio drrulgados ma Universidade de Brasiha,
podendo ser publicados postenormente. Oz dado: & matenals serdo uhilizados somente para
esta pesquisa e ficardo sob a2 guarda do pesqusador por um periodo de cinco anos, apos 1350
zerdo destruidos. Se ofa) Senhor(a) tiver qualquer duvida em relagic 3 pesquiza, por faver
telefone para: Erain Santes de Melo (inclusive a cobrar), na Unmversidade de Braszilia no
telefone (61 984371778 ou 61 36321735). no horano de 10:04 as 20:00 horas).

Este projeto fo1 Aprovado pelo Comaté de Etica em Pesquiza da Faculdade de Celandia
{(CEP/TCE) da Universidade de Brasiha, O CEP & composto por profissionzis de diferentes
areas cwja fungdo & defender os mteresses dos participantes da pesquisa em sua integridade e
digmdade & confnbumr ne desenvolvimento da pesquisa dentro de padrdes etwos. As dovidas
com relagio a assmatuwra do TCLE ou os direitos do participante da pesquiza podem ser
esclarecidos pelo telefone (61) 3376-0437 ou do e-mal cep foeiiemail com. horaro de
atendiments de 09:00h as 12:00h, de segunda a sexta-fewa. O CEP/FCE ze localiza na
Faculdade de Ceilandia, Unrversidade de Brasiha, Ceilandia.

Este documento foi elaborade em duas +vias, uma ficara com o pesguisador

responsavel & a outra com o Senhor(z).

Mome ! assmatora

Mome ! assmatura
Brasilia, de de
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ANEXO D - DECLARACAO DA INSTITUICAO FACULDADEANHANGUERA DE
BRASILIASOBRE INFRAESTRUTURA

O diretor da Faculdade Anhanguera de Brasilia, situada em Taguatinga Sul- DF,esta de
acordo com a realizacdo de captacdo oral de voluntarios para a pesquisa “Avaliacdo da
alteracdo na composicéo corporal em individuos submetidos a restricdo de carboidratos e ap6s
ingestao de carboidratos de rapida digestdo” de responsabilidade do pesquisador Krain Santos de
Melo, para dissertacio do mestrado ap6s aprovacio pelo Comité de Etica em Pesquisa com
seres humanos da Faculdade de Ciéncias da Saude da Universidade de Brasilia.

O estudo envolve voluntérios, de ambos 0s sexos,maiores de 18 anos (realizacdo de
questionarios e coletas sanguineas).Tera duracdo de cinco semanas, com o inicio previsto para
marco e serd realizado no laboratério de Biofisica e Fisiologia da Faculdade de Ciéncias da

Saude da Universidade de Brasilia.

Brasilia,

Diretor
responsavel

Assinatura e
carimbo

Pesquisador responsavel pela pesquisa

Assinatura e
carimbo
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ANEXO E - DECLARACAO DA INSTITUICAO UNB SOBRE
INFRAESTRUTURA

O diretor da Universidade de Brasilia— Faculdade de Ceilandia (FCE), Araken dos Santos
Werneck Rodrigues e coordenadora do curso de pds-graduacdo Diana Lucia Moura Pino, estdo
de acordo com a realizacdo da pesquisa “Avaliacdo da alteracdo na composicdo corporal em
individuos submetidos a restricdo de carboidratos e apds ingestdo de carboidratos de rapida
digestdo”, de responsabilidade do pesquisador Krain Santos de Melo, que tem como objetivo
avaliar o efeito do nivel de glicogénio sobre a avaliacdo da composi¢do corporal (percentual de
gordura, massa magra e massa gorda) pela DEXA, dobras cutdneas e bioimpedancia, em
individuos na situacdo de baixo estoque de glicogénio e apds a reingestdo de carboidratos de
rapida digestdo e absorcdo (solucdo de maltodextrina e sacarose),apds aprovacao pelo Comité de
Etica em Pesquisa com Seres Humanos da Faculdade de Ciéncias da Sadde da Universidade de
Brasilia.

O estudo envolve voluntérios, de ambos os sexos, maiores de 18 anos (realizacdo de
questionarios e coletas sanguineas).Terd duracdo de cinco semanas,com o inicio previsto para
margo e serd realizado no laboratério de Biofisica e Fisiologia da Faculdade de Ciéncias da

Saude da Universidade de Brasilia.

Brasilia,

Diretor responsavel da Faculdade

Araken dos Santos
Werneck Rodrigues

Coordenador do Curso de P6s Graduacao

Diana LUcia Moura
Pinho

Pesquisador Responsavel pelo protocolo de pesquisa

Krain Santos de Melo



ANEXO F - TERMO DE RESPONSABILIDADE E COMPROMISSO DO(S)
PESQUISADOR(S) RESPONSAVEL (IS)

Eu, Krain Santos de Melo, pesquisador responsavel pelo projeto “Avaliacdo da
alteracdo na composicdo corporal em individuos submetidos a restricdo de
carboidratos e ap0s ingestdo de carboidratos de rapida digestdo”, declaro estar ciente e
que cumprirei os termos da Resolucdo 466/2012 do Conselho Nacional de Saude do
Ministério da Saude e declaro: (a) assumir o compromisso de zelar pela privacidade e
sigilo das informacdes; (b) tornar os resultados desta pesquisa publicos sejam eles
favoraveis ou ndo; e, (c) comunicar o CEP/FCE sobre qualquer alteracdo no projeto
de pesquisa, nos relatorios anuais ou por meio de comunicagdo protocolada, que me

forem solicitadas.

Brasilia,10 de fevereiro de 2017

Assinatura;
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