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RESUMO

Esse estudo teve como objetivo investigar a resposta glicémica a uma sessdo de exercicio
resistido sob trés condigcdes de ingesta alimentar, sendo uma ap6s 6 horas sem qualquer
alimentacao (DIA1), a segunda com a sessao iniciando apdés 30 minutos de um lanche (DIA2) e a
terceira com 6 horas sem alimentacdo, mas com suplementacao de carboidrato durante o treino
(DIA3). A amostra foi constituida por 4 rapazes na faixa etaria de 18 a 25 anos que praticavam
musculagdo com objetivo de hipertrofia. Eles realizaram um treinamento constituido por 10
exercicios e tiveram a glicemia medida antes e a cada dois exercicios realizados. O aparelho
usado foi um glicosimetro ACCU-CHEK ADVANTAGE da Roche Diagnostics. Os dados foram
analisados por meio de estatistica descritiva, utilizando-se o software excel 2000. Nas situagdes
DIA1 (108.8; 95.6; 104.3; 101.8; 103.5 e 104.3 mg/dl) e DIA2 (95.3; 91.3; 93.3; 93.0; 95.3 e 96.3
mg/dl), os valores médios da glicemia mostraram queda na primeira medida e aumentos nas
medidas posteriores para valores préximos aos de repouso. Na situagdo do DIA 3, a glicemia
subiu durante todo o exercicio, terminando com valores bastante superiores aos de repouso (88.5;
89.0; 99.3; 112.8; 124.3 e 135.5 mg/dl). Em nenhum dos casos a glicemia chegou a valores
proximos de hipoglicémico (60 — 70 mg/dl). Conclui-se que o exercicio resistido ndo provoca
queda acentuada da glicemia, provavelmente porque o lactato produzido durante a pratica dessa
atividade seja utilizado na gliconeogénese para manter a glicemia em valores elevados durante a
musculacao. Esta manutencéao da glicemia pode estar impedindo processos de protedlise mesmo
durante o treinamento realizado em situagao de jejum.

Palavras Chaves: Exercicio resistido, Hipoglicemia, Horménios Contrarreguladores, Protedlise,
Lactato e Gliconeogénese.

INTRODUGCAO

Uma caracteristica importante dos exercicios resistidos é a grande participagao da atividade
glicolitica,com grande utilizacdo do glicogénio muscular como fonte energética (Roberts e
Robergs, 2002). Considerando que o exercicio fisico aumenta a concentracao sarcoplasmatica de
AMPc, e que este aumento contribui para a atividade das proteinas GLUT (Champe e Harvey,
2000; Guyton, 1998), que por sua vez facilitam a captagao de glicose pelo tecido muscular, torna-
se plausivel o questionamento quanto a cinética da glicose sanguinea durante estas atividades.

Além disso, a ingestao de carboidratos muito tempo antes, imediatamente antes ou durante
0 exercicio resistido pode afetar de modo importante esta cinética da glicemia (Hargreaves, 2000;
Walker et al, 2000; Arkinstall, 2001; Silva et al 2004). Deste modo, o intervalo entre uma refeicao e
um treinamento, bem como o tipo de carboidrato ingerido sdo fatores que podem estar



diretamente associados a capacidade para realizagdo destes exercicios, e também no modo como
o metabolismo sera regulado para satisfazer a demanda da atividade e a recuperagcédo da mesma.

E sabido que muitos horménios que influenciam diretamente o metabolismo durante o
exercicio sao regulados pela glicemia. A taxa de utilizacdo de acidos graxos ou glicogénio durante
um exercicio, por exemplo é regulada por horménios como as catecolaminas, glucagon, GH e
cortisol (Roberts e Robergs, 2002) Estes mesmos hormdnios ainda exercem influéncia direta na
recuperacao e anabolismo muscular pds exercicio, conforme indicacées recentes do mecanismo
da hipertrofia muscular (Zhang, et al, 1999; . Hadad, 2002; Gordeon et al, 2001; Eliakin, et al)

Possivel catabolismo durante o exercicio também pode ser o resultado desta atividade
hormonal, mediada pela glicemia, uma vez que a liberagdo de cortisol além de exercer uma
influencia lipolitica, ao mesmo tempo estimula a protedlise (Wilmore e Costil, 1999; Roberts e
Robergs, 2002), de modo que um inadequado comportamento glicémico pode estar prejudicando
sujeitos que realizam exercicios resistidos com fins de hipertrofia.

Apesar desta importante participacdo da glicemia durante o exercicio e sua aguda
influéncia pela ingestdo de carboidratos, estudos que monitoram a glicemia durante o exercicio
resistido ainda sdo escassos, tanto isoladamente quanto diante de ingesta ou suplementacédo de
carboidratos.

Este estudo vem colocar elementos iniciais para o estudo e discussdo deste assunto pela
comunidade cientifica e profissionais ligados ao exercicio fisico. Objetiva investigar o
comportamento glicémico em sessdes de exercicio resistido diante de trés situagbes que ocorrem
comumente na rotina das academias: 1- No exercicio realizado apds varias horas de uma refeigéo
(sujeitos que almocam ao meio dia e vao treinar a noite sem qualquer lanche ou jantar; 2- Quando
estes mesmos sujeitos treinam nas mesmas circunstancias, mas com um lanche rico em
carboidratos 30 minutos antes; 3- Quando 0os mesmos sujeitos nao realizam o lanche, mas
suplementam carboidratos durante o exercicio. Os dados deste estudo vao colaborar com
profissionais envolvidos com o exercicio fisico pela melhor compreensdao das respostas
metabdlicas agudas ao exercicio e importancia da nutricao relacionada ao exercicio.

METODOLOGIA

Tratou-se de um estudo descritivo, pré-experimental, do tipo transversal. A amostra foi
constituida por 4 sujeitos praticantes de musculacédo de nivel avancado do sexo masculino, com
idades entre 18 e 25 anos (média de 20,5), estatura média de 1,80m, peso corporal de 80,1 Kg e
IMC de 25,4 Kg/m? . Eles realizavam treinamentos com objetivo de hipertrofia, sempre no periodo
da noite, por volta das 19:00h, e tinham o habito de nao realizar lanches a tarde nem de jantar
antes dos treinamentos.

Para recrutamento da amostra foi solicitada permissdo ao proprietario de uma academia e
convidados sujeitos que se enquadrassem na proposta do estudo. Dos voluntarios que se
apresentaram, quatro foram escolhidos por ordem de apresentacao, obtiveram detalhamento dos
procedimentos e foram solicitados a assinar o termo de consentimento, conforme resolugéo
196/96.

Eles tiveram a glicemia monitorada através de coletas de sangue arterial, retiradas do dedo
indicador, em trés situacdes distintas: DIA1, em que os sujeitos foram solicitados a realizar um
almoco convencional, constituido de feijao, arroz, carne, salada de frutas e legumes entre 12:00 e
13:00h. Esta era a unica refeicdo que fariam desde entdo até o momento do treino, que iniciava as
19:00h. DIA2, em que foram solicitados a realizar o mesmo almogo do DIA1, ndo lancharam a
tarde, mas foram solicitados a chegar na academia no mais tardar as 18:20h. Fizeram um lanche
as 18:30h, constituido de um sanduiche e suco de frutas adocado com agucar. Apds isso
esperaram 30 minutos e iniciaram o treinamento. DIA3, em que os sujeitos fizeram o mesmo



almoco, nao fizeram qualquer lanche entre esta refeicdo e o inicio do treinamento, mas foram
suplementados com maltodextrina diluida em agua a 6% por seis vezes ao longo do treinamento,
numa quantidade de 150 ml a cada ingesta.

Uma semana antes do procedimento de coleta, os pesquisadores fizeram um ajsute das
cargas de treinamento da amostra para 10 a 12 repeticbes maximas. O treinamento dos trés dias
foi realizado com 3 séries de 10 exercicios para membros inferiores com 10 a 12 repeticoes
maximas e intervalo de 1,5 minuto entre as séries. Foi feito um aquecimento padrao de 10 minutos
em esteira com freqiiéncia cardiaca de 60% da frequéncia cardiaca maxima de reserva nos trés
procedimentos.

O treinamento foi constituido pelos seguintes exercicios para membros inferiores: Leg 45,
cadeira extensora, mesa flexora, agachamento, flexora vertical panturrilha sentado, gluteos
cadeiras adutora e abdutora, panturrilha de pé.

Nos trés procedimentos as coletas sanguineas foram tomadas por seis vezes, sendo
uma imediatamente antes do inicio do aquecimento e as demais imediatamente ao final da
terceira série do 2° , 4°, 6°, 8° e 10° exercicio. Para a coleta saguinea, foi feita uma assepsia do
dedo indicador com algodao abundantemente umedecido em alcool e logo a seguir um algodao
seco foi utilizado para secar o excesso. O instrumento utilizado foi um aparelho Glicosimetro
ACCU-CHEK ADVANTAGE da Roche Diagnostics, com precisdo minima para a leitura da glicose
na tira de teste de 1 mg/dL de sangue e o valor maximo legivel do aparelho é 600 mg/dL de
sangue. A gota de sangue foi adquirida com o auxilio de um lancetador e agulhas descartaveis.

RESULTADOS E DISCUSSAO

Na situacdo do DIA1, a média da glicemia de repouso mais as médias das 5 medidas
durante o exercicio foram de 108.8; 95.6; 104.3; 101.8; 103.5 e 104.3 mg/dl . O grafico 1
apresenta o comportamento glicémico individualizado dos quatro sujeitos. Apesar de estarem
realizando o exercicio apds 6 a 7 horas de jejum, em nenhum momento a glicemia caiu a valores
hipoglicémicos ou mesmo atingiu valores préximos a 70 mg/dl, que é um ponto limiar para a
ativacdo de uma atividade hormonal contrarreguladora (Gregui, 1999). Esta atividade
contrarreguladora envolveria um controle do metabolismo através do aumento da secrecdao dos
horménios glucagon, catecolaminas, GH e cortisol.

Grafico 1: Comportamento glicémico no exercicio resistido em situacédo de jejum
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O resultado disto € a menor captacao de glicose pelo musculo, ativacdo da enzima lipase-
hormonio-sensivel que facilita a lipélise, com os acidos graxos resultantes se dirigindo ao tecido
muscular e o glicerol sendo captado pelos rins e figado. Diante disto, a alteragdo metabdlica sera
um desvio da atividade fisica para as vias aerébias (menor utilizagdo de glicogénio e aumento da
utilizacdo de acidos graxos), € a glicemia deixara de cair, podendo sofrer pequenos aumentos,
mesmo diante do exercicio.

Apesar do aumento da mobilizagcdo de gordura, o cortisol secretado também promove
protedlise com o fim de que alguns aminoacidos se convertam em glicose, como ocorre com O
glicerol (Wilmore e Costil, 1999; Roberts e Robergs, 2002). Obviamente que isto é indesejavel
para o praticante de musculacao que objetiva hipertrofia.

Note-se, no entanto que tudo isto pode ndo estar ocorrendo porque esta atividade
metabdlica é controlada pela glicemia, mas ela nao caiu a valores proximos de hipoglicemiantes,
mesmo com o exercicio sendo realizado ap6s 6 a 7 horas de jejum. A explicacao para isto € que,
sendo o exercicio resistido uma atividade glicolitica, parte da grande producdo muscular de lactato
sera dirigida ao figado para abastecer o processo da gliconeogénese. Ou seja, 0 exercicio
resistido apresenta potencial para aumento ou manutencao da glicemia.

Segundo Damaso (2001) o lactato proveniente dos musculos esqueléticos € o maior
precursor da gliconeogénese. Ele é reconvertido em glicose num processo denominado Ciclo de
Cori (Guyton, 1998). Dessa forma o lactato pode ser considerado o principal substrato da
gliconeogénese durante uma sessao de exercicio resistido.

Esta explicacdo se confirma por dados de estudo realizado com corredores de longas
distancias, onde a producao de lactato € menor devido a natureza mais aerdbia da atividade. A
glicemia se comportou diferentemente, ou seja com queda acentuada, a valores hipoglicemiantes,
que deve ter sido respondida pela atividade hormonal contrarreguladora (Silva et al, 2004).

No procedimento do DIA2, a glicemia se mostrou levemente aumentada em relacdo ao
DIA1. As médias para o repouso mais as cinco medidas realizadas durante o exercicio foram 95.3;
91.3; 93.3; 93.0; 95.3 e 96.3 mg/dl. O grafico 2 apresenta o comportamento glicémico no DIA2 de
forma individualizada. Tendo a amostra realizado o exercicio numa situacdo semelhante ao DIA1,
acrescido apenas um lanche 30 minutos antes do treino, o comportamento glicémico foi
igualmente semelhante, notando-se um pequeno aumento nos valores em conseqiéncia deste
lanche. Importante notar que este lanche ndo promoveu diferencas importantes no metabolismo
glicémico em relacao ao exercicio realizado em condicdes de jejum.

Gréfico 2: Comportamento glicémico mediante no treinamento com lanche 30 minutos antes.
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No DIAS os sujeitos realizaram suplementacdo com maltodextrina ao longo do treinamento.
O resultado disto foi um grande aumento da glicemia a medida que o treino prosseguia para todos
0s sujeitos, com médias dos valores de repouso e exercicio em 88.5; 89.0; 99.3; 112.8; 124.3 e
135.5 mg/dl. Conforme pode-se observar no grafico 3, dois dos quatro sujeitos se mostraram muito
responsivos a suplementacdo durante o exercicio, mas todos apresentaram aumentos na
glicemia.

Grafico 3: Comportamento glicémico no exercicio resistido suplementado com maltodextrina
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Percebeu-se que a atividade gliconeogénica, comum aos treinamentos desta natureza, foi
somada a absorcéao de glicose para produzir este incremento glicémico. Este comportamento pode
levar a duas interpretagdes: 1- A suplementacao de carboidratos pode nao ser necessaria durante
0 exercicio resistido, ao contrario do que ja fora constatado para o exercicio aerdbio continuo
(Silva, et al, 2004); 2- Abre-se possibilidade para a indagacao quanto a efeitos benéficos deste da
suplementacdao durante o treino, uma vez que a glicemia alta favorece a secrecdo de alguns
hormédnios que tém papel fundamental no mecanismo da hipertrofia (Gentil, 2005).

Estas interpretacdes precisam ser ponderadas pelo fato de que o comportamento glicémico
€ um fator potencial para modulacdo do metabolismo, mas ndo o faz diretamente, e sim pelo
estimulacdo ou inibicdo da atividade de alguns horménios. Como este estudo investigou apenas o
comportamento glicémico, os dados coletados devem ser confirmados com estudos posteriores
gue monitore também a atividade destes horm6nios em concomitancia com a glicemia.

Ressalte-se também que, embora o comportamento glicémico tenha seguido um padrao, ou
seja, diminuicao no inicio do exercicio com aumento posterior para os procedimentos DIA1 e DIA2,
e aumento constante para o DIA3, este estudo da indicio de que esta resposta pode ocorrer de
forma individual. Por exemplo, o grafico 3 mostra que todos os individuos tiveram aumento da
glicemia, mas em magnitudes diferenciadas. Deste modo estudos similares utilizando uma
amostra maior sao necessarios para se confirmar este indicio.

CONCLUSAO

Este estudo mostrou que, a despeito da grande atividade glicolitica que ocorre no exercicio
resistido, a glicemia ndo cai a valores proximos a hipoglicémicos, de modo que ativacdo de
atividade hormonal contrarreguladora deve nao ocorrer. Protedlise decorrente desta atividade
hormonal ficaria descartada para esta modalidade de exercicio. Por outro lado, a suplementagéo



de carboidrato no momento do treino promove elevagdes metabolicamente significativas. Estudos
com amostras maiores, bem como monitorando concentracdo sérica de alguns horménios sao
importantes para melhor elucidar os dados apontados pelo presente estudo.
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ABSTRACT

This research aims at investigating the glycemic answer to a session of resistance exercises under
three (8) food ingestion conditions, as it follows: one session after six (6) hours without any meal
(Day1), a second session starting 30 minutes after a snack (Day2) e the third session within six (6)
hours without any meal but carbohydrate supplements during trainment (Day3). The sample was
constituted by four (4) boys of the age group between 18 and 25 years old who have been
practicing body building aiming at hypertrophy. They took a trainment which encompasses ten (10)
exercises and had their glycaemic index rated before and after every two exercises which were
carried out. The equipment used was a glycosimetre ACCU-CHEK ADVANTAGE from Roche
Diagnostics. Data were analysed concerning descriptive estatistics, using the Excell Software
2000. In the situations on Day 1 (108.8; 95.6; 104.3; 101.8; 103.5 e 104.3 mg/dl) e DIA2 (95.3;
91.3; 93.3; 93.0; 95.3 e 96.3 mg/dl), the average values of the glycaemia decreased while the first
rating and increased during the forthcoming ratings which are brought near to resting values. On
Day 3, the glycaemia went up during the whole exercise, and by the end of the session the values
were quite high in relation to resting (88.5; 89.0; 99.3; 112.8; 124.3 e 135.5 mg/dI). In none of the
cases the glycaemia reached values which were closer to hypoglycaemia (60 — 70 mg/dl). In
conclusion, the resistance exercise does not call forth high decrease in the glycaemia, probably
because the /actato produced during the practise of activities is being used in the glyconeogenesis
to maintain the glycaemia with elevated values during the practise of body building. This
maintainance of glycaemia may be obstructing the proteolysis process even though the trainment
is taken in a fasting situation.

Key words: resistance training, hypoglycaemia, counter-regulating hormones, proteolysis, lactato
and glyconeogenesis

Introduction

A very important characteristic regarding resistance exercises is the great participation of
the glycolitics activity, with a huge use of muscle glycogen as a source of energy (Roberts e
Robergs, 2002). Considering that physical activity improves sarcoplasmatic concentration and
AMPc, and also that this improvement contributes to the proteic activity GLUT (Champe e Harvey,
2000; Guyton, 1998), that facilitates the acquirement of glycosis by the muscle tissue, which leads
to the plausible questioning about the glycosis’ blood kinetic during such activities.

Besides, the ingestion of too many carbohydrates before, immediately before ou during the
resistance exercise may affect effectivelly the glycemic kinetic (Hargreaves, 2000; Walker et al,
2000; Arkinstall, 2001; Silva et al 2004). Thus, the break between meals and trainment, as well as
the type of carbohydrate taken, are factors that may be connected directly to the ability of



performing the exercises. It can also be associated to how the metabolism will be regulated in
order to satisfy the activity demand and the recovery.

It is known that many hormones that influence directly the metabolism during the exercise
are controlled by glycemia. The fatty acid or glycogen use rate during the activity, for instance, is
controlled by hormones such as catecholamine, glucagon, GH and cortisol (Roberts e Robergs,
2002). This very hormones influence directly the recovery and the muscle anabolism after the
exercise, according to recent information of the muscular hypertrophy mechanism (Zhang, et al,
1999; . Hadad, 2002; Gordeon et al, 2001; Eliakin, et al).

A possible catabolism during the exercise may also be the result of hormonal activity, rated
by the glycaemia, once the cortisol release is freed it also influences the lipolitic, at the same time it
instigates the proteolysis (Wilmore e Costil, 1999; Roberts e Robergs, 2002) in a way that a
glycaemic inappropriate behaviour may be causing damage to subjects that take exercises aiming
at hypertrophy.

Although the glycaemia has an impotant participation during the exercise and that its help
influences the carbohydrates ingestion, research that monitores the glycaemia during the
resistance exercise are still insufficient, not only in isolation as well as before the ingestion or
support of carbohydrates.

This research brings forth initial elements to the study and discussion of such matter by the
scientific community and physical acitivity professionals. It aims at investigating the glycaemic
behaviour within the routine of gym clubs.1:In the exercise taken after several hours without any
meals (subjects that have lunch at noon and train at night without having a snack or dinner);
2:When these very subjects train under the same circumstances but with a snack full of
carbohydrates 30 minutes before; 3: When these very subjects do not take any snacks but support
themselves with carbohydrates during the exercise. Data from this research will cooperate with
professionals involved with physical activity and will lead to a better understanding of the accute
metabolic answers to the exercise and the importance of nutrition related to exercises.

METHODOLOGY

This is a descriptive study, pre-experimental, transversal type. The sample was constitude
by four (4) male subjects who practice body-building in an advanced level, the age group is
between 18 and 25 years old (the average is 20,5), the average height is of 1,80 m, the weight is of
80,1 kg and the IMC is of 25,4 Kg/m?.They took trainning practises seeking to attain hypertrophy,
always at night, around 7 p.m., and were used to not taking any snacks in the afternoon or having
dinner before the trainment.

In order to select the sample, a permission was required from the owner of the gym club and
it was required subjects who would fit the studied proposition. From the volunteers who came forth,
the four chosen had detailed explanation about the procedures and were asked to sign in a term
which assures their approval, according to the resolution 196/96.

They had their glycaemia monitored through arterial blood samples, taken from their finger
in three different situations: Day1, the subjects were asked to take a conventional lunch, based on
beans, rice, meat, vegetables and fruit salad between 12 a.m. and 1 p.m. This was the only meal
they would have up to the trainment moment, that was to start at 7 p.m. Day 2, subjects were
asked to have the same lunch from Day 1, not to take any snacks in the afternoon and arrive at the
gym club at the most 6.20 p.m. They had a snack at 6.30 p.m. which was a sandwich and fruit juice
sweetened with sugar. After that, they waited for 30 minutes and started the trainment. On Day 3,
the subjects took the same lunch, did not take any meals between lunch and trainment, but had the
support of maltodextrine dissolved into water at 6% six times during trainment, with an amount of
150ml of water at every intake.



A week before the sample procedure, the researchers did an adjustment of the trainment
weight to be lifted between 10 and 12 repetitions. The three days trainment was carried out with 3
series of 10 exercises for the inferior parts of the body and 10 to 12 maximum repetitions and a
break of 1,5 minute between the series. A standard streching was carried out 10 minutes before on
a treadmill allowing maximum of 60% of the maximal reserve heart rate in the three procedures.

Regarding the three procedures, the blood samples were taken six times. One immediatel
after the streching and the others immediately after the third series of the 2", the 4", the 6", the &'
and the 10" exercises. To take the sample, the asepsis was carried out on the finger, with some
cotton totally dampened into alcohol and right after a dry cotton was used to clean the excess. A
glicosimetre ACCU-CHEK ADVANTAGE from Roche Diagnostics was used as an equipment, witht
mininum precision to read the glycosis from the test strip of 1mg/dL of blood and the maximum
value readable from the equipment is 600 mg/dL. The blood drop was obtained from a lancet and
disposable needles.

RESULTS AND DISCUSSION

On Day 1 situation, the average of resting glycaemia plus the averages of the five rates
during the exercises were of: 108.8; 95.6; 104.3; 101.8; 103.5 e 104.3. Graphic 1 presents the
glycaemic behaviour in each of the 4 subjects. Although they are taking the exercise after 6 or 7
hours of fasting, there was no moment in which the glycaemia had fallen to hypoglycaemic values
or even reached values next to 70 mg/dL, which is the boarding limit to the lauching of a hormonal
counter-regulating activity. This counter-regulating activity would involve a metabolism control
through the improvement of secretion of hormones glucagon, catecholamine, GH and cortisol
(Gregui, 1999).

Graphic 1: glycaemic behaviour in resistance exercise within fasting situation
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This results into a minor obtention of the glycosis by the muscle, activation of the lipasis
enzime, sensible horomone that facilitates the lipolisis, with the resulting fatty acid that goes the the
muscle tissue and the glycerol that is taken by the kidneys and liver. To this extent, the metabolic
alteration will diverge the physical activity to the aerobic vias (less use of glycogen and inxcrease in



the use of fatty acid) and the glycaemia will decrease, even though it may go through little
increments during the exercises.

Although the increased use of fat, the secreted cortisol also promotes proteolysis with the
purpose of converting some amino acid into glycosis, as it happens with glycerol (Wilmore e Costil,
1999; Roberts e Robergs, 2002). Obviously this is not what the subject who practises body-building
wants, since he/she has the objective of hypertrophy.

Note that, although this can not be happening since the metabolic activity is controlled by
glycaemia, it has not fallen to values near hypoglycaemia, even though the exercise was carried
out after 6 or 7 hours of fasting. The explanation to this states that since the resistance exercise is
an glycolitic activity, part of its great muscle production of /actato will be addressed to the liver in
order to sustain the glycogenesis process. That is, the resistance exercise represents pontentially
the increase or maintainance of glycaemia.

According to Damaso (2001) the /actato which comes from the “bony muscles” is the first
precursor of glycogenesis. It is converted into glycosis in a process called Cori Cycle (Guyton,
1998). This way, the lactato may be considered the main substract of glycogenesis during a
resistance exercise session.

This explanation is confirmed with data obtained from long distance runners, in who the
lactato production is fewer due to a more aerobic acitivity. The glycaemia must led to the counter-
regulating hormonal activity (Silva et al, 2004)).

On the second day of the procedure, the glycaemia has been slightly increased in relation to
Day 1. The resting average for the five ratings taken during the exercise were: 95.3; 91.3; 93.3;
93.0; 95.3 e 96.3 mg/dl . Graphic 2 presents the glycaemic behaviour on Day 2 individually. The
sample shows the exercise in a similar situation to Day 1, with an increment of a 30-minute-snack
before the trainment. The glycaemic behaviour was quite the same, it is possible to note a small
increase in the values as a consequence of the snack. It is important to highlight that this snack
does not promote significant differences in the glycaemic metabolism in relation to the exercise
taken in fasting conditions.

Graphic 2: Glycaemic behaviour towards a 30-minute-snack before trainment
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On Day 3 the subjects took supplement based on maltodextrine during the trainment. It
resulted into an increment of glycaemia for all the subjects as the trainment was going on, with
average resting values and exercises in: 88.5; 89.0; 99.3; 112.8; 124.3 and 135.5 mg/dl . This is



seen in Graphic 3. Two of four subjects were quite responsive to the supplement during the
exercise, and all of them had increments in the glycaemia.
Graphic 3: Glycaemic behaviour in the resistance exercise with maltodextrine supplment
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It has been noticed that the glycogenic activity, common to this type of trainments, was
added to the absortion of glycosis in order to produce this glycaemic increment. This behaviour
may lead to two interpretations: 1 — The carbohydrate supplement might not be necessary during
the resistance exercise, contradicting what has been verified in the continuum aerobic exercise
(Silva, et al, 2004). 2 — There is an opportunity to question the benefits of such supplement during
trainment, since the high glycaemia favours the secretion of some hormones that hold essential
roles in the hypertrophy mechanism (Gentil, 2005).

This two interpretations may need consideration due to the fact that the glycaemic behaviour
is a pontential factor in the modulation of metabolism, although it does not do it directly but with
estimulation or inibition of some hormones’ activities. Since this research has only studied the
glycaemic behaviour, the colected data should be confirmed with forthcoming research that also
monitores the activity of such hormones as well as glycaemia.

It stands out also that, though the glycaemic behaviour has followed a standard, i.e.,
decrease in the beginning of the exercise and increase in the end to the procedures of Days 1 and
2, and current increase to Day 3, this study points out that this answer may occur in an individual
way. For instance, Graphic 3 shows that all individuals had increased glycaemia, but within
different magnitudes. This way, similar research using a bigger sample is necessary to confirm this
data.

CONCLUSION

This research has shown that, in spite of great glycolitic activity that takes place in the
resistance exercise, the glycaemia does not decrease to values near hypoglycaemia, in a way that
the activation of hormonal counter-regulating activity should not occur. Proteolysis elapsing from
this hormonal activity would be left off for such type of exercise. On the other hand, the
carbohydrate supplement at the moment of the trainment promotes significant metabolic



elevations. Studies with bigger samples, as well as monitor of the seric concentration of some
hormones are important in order to better throwing light on the presented data in this study.
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ABSTRACT

This research aims at investigating the glycemic answer to a session of resistance exercises under
three food ingestion conditions, as it follows: one session after six hours without any meal (Day1), a
second session starting 30 minutes after a snack (Day2) e the third session within six hours without
any meal but carbohydrate supplements during trainment (Day3). The sample was constituted by
four boys of the age group between 18 and 25 years old who have been practicing body building
aiming at hypertrophy. They took a trainment which encompasses ten exercises and had their
glycaemic index rated before and after every two exercises which were carried out. The equipment
used was a glycosimetre ACCU-CHEK ADVANTAGE from Roche Diagnostics. Data were analysed
concerning descriptive estatistics, using the Excell Software 2000. In the situations on Day1 (108.8;
95.6; 104.3; 101.8; 103.5 e 104.3 mg/dl) e Day2 (95.3; 91.3; 93.3; 93.0; 95.3 e 96.3 mg/dl), the
average values of the glycaemia decreased while the first rating and increased during the
forthcoming ratings which are brought near to resting values. On Day3, the glycaemia went up
during the whole exercise, and by the end of the session the values were quite high in relation to
resting (88.5; 89.0; 99.3; 112.8; 124.3 e 135.5 mg/dl). In none of the cases the glycaemia reached
values which were closer to hypoglycaemia (60 — 70 mg/dl). In conclusion, the resistance exercise
does not call forth high decrease in the glycaemia, probably because the lactato produced during
the practise of activities is being used in the glyconeogenesis to maintain the glycaemia with
elevated values during the practise of body building. This maintainance of glycaemia may be
obstructing the proteolysis process even though the trainment is taken in a fasting situation.

Key words: resistance training, hypoglycaemia, counter-regulating hormones, proteolysis, lactato
and glyconeogenesis
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RESUME

Cette recherche vise a étudier la réponse glycémique a une session des exercices de résistance
dans trois conditions d'ingestion de nourriture, car elle suit : pendant une session apres six heures
sans n'importe quel repas (Jourl), une deuxiéme session commencant 30 minutes aprés un
casse-crolte (Jour ) e la troisieme session dans un délai de six heures sans n'importe quel repas
mais I'nydrate de carbone compléte pendant le trainment (Jour3). L'échantillon a été constitué par
quatre garcons de la catégorie d'age entre 18 et 25 ans de qui avaient pratiqué I'hypertrophie
visante de batiment de corps. lls ont pris un trainment qui entoure dix exercices et ont eu leur index
glycémique ont évalué avant et aprés chaque deux exercices qui ont été effectués. L'équipement
utilisé était un AVANTAGE du glycosimetre ACCU-CHEK de diagnostic de Roche. Des données
ont été analysées au sujet de l'estatistics descriptif, en utilisant le logiciel 2000 d'Excell. Dans les
situations le jour 1 (108.8 ; 95.6 ; 104.3 ; 101.8 ; 103.5 e 104.3 mg/dl) e Jour2 (95.3 ; 91.3 ; 93.3 ;
93.0 ; 95.3 e 96.3 mg/dl), les valeurs moyennes du glycaemia diminuées tandis que la premiére
estimation et accrues pendant les prochaines estimations qui sont apportées prés aux valeurs de
repos. Le Jour3, le glycaemia est allé vers le haut pendant I'exercice entier, et vers la fin de la
session les valeurs étaient tout a fait hautes par rapport au repos (88.5 ; 89.0 ;99.3 ; 112.8 ; 124.3
e 135.5 mg/dl). Dans aucune des caisses le glycaemia a atteint les valeurs qui étaient plus pres de
mg/dl de la hypoglycémie (60 - 70). En conclusion, I'exercice de résistance n'appelle pas en avant
la diminution élevée du glycaemia, probablement parce que le lactato produit pendant pratiquent
des activités est employé dans le glyconéogenése pour maintenir le glycaemia avec des valeurs
élevées pendant pratiquent du batiment de corps. Ce maintainance de glycaemia peut obstruer le
processus de protéolyse quoique le trainment soit pris dans une situation de jeline.

Mots clés : résistance, hypoglycémie, hormones derégulation, protéolyse, lactato et
glyconéogenese
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EXTRACTO

Esta investigacion tiene como objetivo el investigar de la respuesta glycemic a una sesion de los
ejercicios de la resistencia bajo tres condiciones de la ingestién del alimento, pues sigue: una
sesion después de seis horas sin ninguna comida (Dia1), una segunda sesion que comienza 30
minutos después de un bocado (Dia2) e la tercera sesion en el plazo de seis horas sin ninguna
comida solamente el carbohidrato suple durante el trainment (Dia3). La muestra fue constituida
por cuatro muchachos de la categoria de edad entre 18 y 25 afos de viejo quiénes han estado
practicando la hipertrofia que tenia como objetivo del hipertrofiar el cuerpo. Tomaron un trainment
que abarca diez ejercicios y tenian su indice glycaemic clasificado antes y después cada dos
ejercicios que fueron realizados. El equipo usado era una glycosimetre ACCU-CHEK del
Roche.Diagnostic Los datos fueran analizados referentes a estatistics descriptivo, usando el
software 2000 de Excell. En las situaciones el el Dia1 (108.8; 95.6; 104.3; 101.8; 103.5 e 104.3
mg/dl) e DIA2 (95.3; 91.3; 93.3; 93.0; 95.3 e 96.3 mg/dl), los valores medios del glycaemia
disminuidos mientras que el primer grado y crecientes durante los grados préximos que se traen
cerca a los valores de reclinacién. El el Dia3, el glycaemia fue para arriba durante el ejercicio
entero, y para el final de la sesion los valores eran absolutamente altos en lo referente a la
reclinacion (88.5; 89.0; 99.3; 112.8; 124.3 e 135.5 mg/dl). En ningunos de los casos el glycaemia
alcanz6 los valores que estaban mas cercano a mg/dl de la hipoglucemia (60 - 70). En la
conclusion, el ejercicio de la resistencia no llama adelante la alta disminuciéon del glycaemia,
probablemente porque el lactato producido durante practica de actividades se esta utilizando en la
gliconeogénesis mantener el glycaemia con valores elevados durante practica del edificio del
cuerpo. Este maintainance del glycaemia puede obstruir el proceso del proteolysis aunque el
trainment se toma en una situaciéon de ayuno.

Palabras claves:treinamento de resistencia, hipoglucemia, hormonas de contador-regulacio'n,
proteolysis, lactato y gliconeogénesis
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RESUMO

Esse estudo teve como objetivo investigar a resposta glicémica a uma sessdo de exercicio
resistido sob trés condigcdes de ingesta alimentar, sendo uma ap6s 6 horas sem qualquer
aimentacao (DIA1), a segunda com a sessao iniciando apds 30 minutos de um lanche (DIA2) e a
terceira com 6 horas sem alimentacdao, mas com suplementacao de carboidrato durante o treino
(DIA3). A amostra foi constituida por 4 rapazes na faixa etaria de 18 a 25 anos que praticavam
musculagdo com objetivo de hipertrofia. Eles realizaram um treinamento constituido por 10
exercicios e tiveram a glicemia medida antes e a cada dois exercicios realizados. O aparelho
usado foi um glicosimetro ACCU-CHEK ADVANTAGE da Roche Diagnéstics. Os dados foram
analisados por meio de estatistica descritiva, utilizando-se o software excel 2000. Nas situagdes
DIA1 (108.8; 95.6; 104.3; 101.8; 103.5 e 104.3 mg/dl) e DIA2 (95.3; 91.3; 93.3; 93.0; 95.3 e 96.3
mg/dl), os valores médios da glicemia mostraram queda na primeira medida e aumentos nas
medidas posteriores para valores préximos aos de repouso. Na situagdo do DIA 3, a glicemia
subiu durante todo o exercicio, terminando com valores bastante superiores aos de repouso (88.5;
89.0; 99.3; 112.8; 124.3 e 135.5 mg/dl). Em nenhum dos casos a glicemia chegou a valores
proximos de hipoglicémico (60 — 70 mg/dl). Conclui-se que o exercicio resistido ndo provoca
queda acentuada da glicemia, provavelmente porque o lactato produzido durante a pratica dessa
atividade seja utilizado na gliconeogénese para manter a glicemia em valores elevados durante a
musculacao. Esta manutencéo da glicemia pode estar impedindo processos de protedlise mesmo
durante o treinamento realizando em situagéo de jejum.

Palavras Chaves: Exercicio resitido, Hipoglicemia, Hormbnios Contrarreguladores, Protedlise,
Lactato e Gliconeogénese.
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