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The word diabetes comes from a Greek word with the meaning of "passing through" and

mellitus is the Latin word which meaning is "honey" or "sweet". Reports about the disorder can be accompanied by the
first century AD, when Arete of Cappadocia described the body as a chronic disease characterized by intense thirst and bulky and
sweety urine: "The flesh is dissolving in urine." It was the discovery of insulin by Banting and Best, in 1922, which changed the
natural history of disease (Porth, 2002). The first reports of DM 2 occurred 3000 years BC, with the Egyptians, when it was
observed an increase in urination for some individuals. Only later, already in Greece, around the second century it was known as
diabetes. In the centuries V and VI Indians discovered a urine with a high sugar content, to realize that the secretion drew the ants
(Porth, 2002). For the Brazilian Consensus on diabetes (2003), DM is considered a syndrome of multiple etiology, due to lack of
insulin and or the insulin inability to properly exercise its functions and effects. Characterized by hyperglycemia with chronic
disorders of the metabolism of carbohydrates, lipids and proteins, is closely linked to chronic complications and failure of several
organs, particularly the eyes, kidneys, nerves and peripherals blood vessels and often is accompanied by other diseases such as
hypertension, dyslipidemia and endothelial dysfunction.

According to WHO (2006), it is estimated that, throughout the world, 987,000 deaths in 2002 occurred on account of
diabetes, representing 1.7% of overall mortality. The DM 2 is the third cause of mortality in the world, or else, it is believed that,
7.6% of the population suffer from the disease.

In Brazil, according to Melo, Giannella and Souza (2003), there are currently about 12 million Brazilians diabetics. Itis
estimated that these, 7.8 million people have the diagnosis confirmed and another 4 million are undiagnosed. During 1997, the
mortality rate for diabetes in Brazil was 17.24%, itrepresents 27,515 people who died for this pathology.

According Wild and Collaborators cited by Lyra, and Oliveira Cavalcanti (2006), which currently say the diabetes
affects approximately 171 million individuals across the globe, could have a projection to reach 366 million people in the year of
2030, the prevalence jumping the current 2.8% in 2000 to 4.4%.

For Pinhas-Hamiel cited by Gabbay, Cesarini and Dib (2003), reported that there is a large increase in the incidence of
diabetes in adolescents, with similar features of DM 2 of the adult population. Recorded an increase of ten times in the incidence
of DM from 1982 to 1994 among adolescents in urban areas of Cincinnati (USA). In 1994 the DM 2 corresponded to 33% of cases
of newly diagnosed DM in individuals aged between 10 and 19 years.

To try an improvement in these incidents, studies report that preventive measures are effective in reducing the
unfavorable impact on mortality in diabetic patients, mainly due to be able to avoid the cardiovascular complications. According to
the Brazilian Consensus on Diabetes (2003), prevention also means more effective efficiently health care. This can be done by
preventing the start of DM (primary prevention) or its acute or chronic complications (secondary prevention). Primary prevention
protects individuals susceptible to develop DM. She has an impact by reducing or delaying both the need for health care and to
treat the complications of DM 2.

According to Knowles and Collaborators (2002), emphasize in particular that the adoption of healthy lifestyle, with
balanced diets and regular exercise, can reduce the incidence of DM 2 in 58% of people with high risk for the development of
diabetes, but reported that 60% to 80% of individuals with diabetes do not follow the minimum requirements for health
maintenance.

The DM 2 is an endocrine disease. It is characterized by high levels of blood glucose. This hyperglycemia is due to
poor uptake of glucose, consequent to the tissue to insulin resistance is closely linked to android obesity, pre-provision inherited,
unhealthy living habits and sedentary lifestyle (Vancini and Lira, 2004). As Forjaz and Collaborators (1998), secretion of insulin
from pancreatic tissue to increase glucose, or even delay in its synthesis promoting a state of transition and prolonged
hyperglycemia. Itis known that there are still many situations, including obesity, which affects the peripheral muscle sensitivity to
insulin secreted, or else, delayed response to glucose intake by the body.

Another proposed theory is that the insulin resistance and increased production of glucose in obese people and
bearers of DM 2, occurs by increasing the concentration of FFA (free fatty acids). The slight increase in insulin can lead to
activation of the lipase of fat cells and therefore increase the concentration of FFA in the bloodstream. With so many
consequences may occur as the stimulation of increased secretion of insulin. This is because FFA act at the level of beta cells,
reducing the glycogen synthase and reduce the synthesis of glycogen. The FFA are mobilized by lipase lipoprotein. Acting at the
level of peripheral tissues, the increase in FFA prevents the uptake of glucose because it complicates the addition of insulin to its
receptor. As the circulating glucose is not captured by the liver it is converted into glycogen, the hepatocytes believes that lack
glucose and starts the process of synthesis of glucose further increasing blood glucose and its repercussions (Bodero said Porth,
2002).

One of the main factors that influence the development of cardiovascular disease is the DM 2, where the cells can not
use glucose efficiently transforming it into an energy source, but, instead, seek energy into fat for prevention of use of glucose
available. These lipids mobilized increase the chance of deposition in the arterial wall leading to the process of atherosclerosis
and impairment of the fundamental principle of life that is the vascular permeability and maintaining uninterrupted movement of
the noble organs (Silverthorne, 2003).

Since the early 50's, the first therapy for individuals with DM 2 is the exercise and weight loss. The exercises reduce
hyperglycemia once in exercising skeletal muscle becomes more efficient uptake of glucose in circulating through the mobile
complementary. In many people the DM 2 are not expressed by symptoms, or else, itis asymptomatic in the process of diagnosis,
with that people who develop the disease do not usually make drastic changes in lifestyle and food, waiting for symptoms to seek
aid and most significant behavioral changes.

The care of individuals with DM 2 includes the following strategies: feed re-education, changes in living habits,
suspension of smoking, if the individual smokes, regular physical activity and in case of making the use of medicine, to measure
the glycemic index before and after each session of exercises (Brazilian Consensus on Diabetes, 2003).

As Cambria and Collaborators (2006), argue that the treatment of DM 2 also can come through changes in eating
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habits, drug treatment and use of insulin and regular physical activity. They argue that physical exercise, most recommended are
the aerobic, because we know that they are more specific to the use of fatty acids.

For Vivolo and Ferreira (2002), are also under the care for treatment in diabetic individuals, through the use of
medicines, food balanced diet and regular physical activity, emphasizing that these principles are critical in the success of
treatment. They argue further that regular exercise can bring many benefits to the life of the individual patient as: reduction in
weight, reducing the need for oral anti-diabetes, decreased insulin resistance, improvement in glycemic control, and consequent
reduction of major complications.

However, a large proportion of the population is inactive or their exercise levels are insufficient to achieve satisfactory
results. About 60% to 80% of people with diabetes do not follow the minimum requirements for health maintenance, without
emphasizing individuals who is given training programs in the early months of accession (Vancini and Lira, 2004).

The practice of physical exercise is very important to any individual. The sedentary lifestyle is detrimental to health, a
fact that proved scientifically. Exercise, be it aerobic or endurance with weight, has advantages inimproving the physical abilities,
such as muscle strength, bone density, body flexibility, cardiovascular endurance, metabolic fitness, in addition to the
improvement of cognitive and emotional capacities. The additional benefits for individuals with DM 2, which are scheduled to
practice habits of physical exercise may be the short-term and long-term. In short term we can cite increased action of insulin,
increasing the uptake of glucose by muscle, the glucose uptake in the post-exercise; decline in the rate of glucose and increased
sensitivity to insulin cell (Katz, 2007). The American College says that the benefits of physical activity whether acute or chronic
are very significant, but the benefits of exercise are much more numerous chronic (ACSM, 2003).

The stimulus to the practice of physical exercise is extremely important, because in addition to facilitating the control of
weight, increases the sensitivity to insulin, increasing its anti-lipemiantes, lowering the levels of triglycerides and enhancing the
values of HDL-C. Activities must be individualized, promoting satisfaction and well-being, to promote a decrease in body weight
and normal blood glucose levels. The stress associated with a pre-depressive provision may be an imminent risk in the onset of
DM 2 (Lyra, and Oliveira Cavalcanti, 2006).

The regular aerobic exercise significantly improve the metabolic and hormonal changes for both healthy subjects and
in ill of DM 2. During the exercise the muscle contraction increases the translocation of GLUT4 independent of the availability of
insulin or not. The hypothesis can be better understood when you understand the depolarization of myofilaments of myosin and
actin, a mechanism that also has the function mediator in the transport of glucose into the cells (Gomes, Roger and Tirapegui,
2005).

According to Hayashi and colleagues (1997), in recent years there has been considerable progress in understanding
the molecular basis for the significant effects of exercise on glucose uptake in skeletal muscle. We know that the GLUT-4 has a
primary role in regulating the transport of glucose in the muscles during the exercise, although in the exercise-induced
translocation through the mechanism of GLUT-4 was not very clear, we are starting to gain an understanding of this phenomenon.
Itis clear that exercise and insulin use different paths that lead to the activation of glucose transport in the skeletal muscle, while
perhaps explaining why patients with insulin resistance normally can enable the transport of glucose into muscle with exercise,
but not with insulin.

The moderate-intensity exercise can improve the results of glycated hemoglobin examinations, the more glucose
there is in the blood of the individual greater will be the glycated hemoglobin, these effects can help in the maintenance of body
mass. The glycated hemoglobin remains 3 to 4 months in the movement, important parameter to monitor blood glucose of the
individual bearer of DM 2 after a period of regular training. Levels of glycated hemoglobin, must be kept below 7% in people with
type 2 DM. The levels are below the suggested upper limit of normal (Curua and Collaborators, 2002).

The benefit of exercise on the insulin sensitivity is demonstrated in both aerobic exercise and the resistive exercise.
The mechanism by which those rules of exercises to improve sensitivity to insulin seems to be different, making believe that the
combination of the two types of exercise can be beneficial in maintaining health. (Guimaraes and Ciolac, 2004).

As ACSM (2003) soon after finishing the physical activity, the muscle continues to capture glucose, with efficiency, in
order to reconstitute the muscle and liver glycogen and return the balance of the body, hypoglycemia may occur up to 48 hours
after finalization of the exercise.

The effect of exercise on the insulin sensitivity has been shown between 12 and 48 hours after the session of physical
exercise, but back at pre-activity in three to five days after the last session of physical exercise, which reinforces the need to
practice physical activities frequently and regularly. (Guimaraes and Ciolac, 2004).

However the man has not used the available time for maintaining the physical mobility necessary to preserve the
plastic body and health. So we can say that the man still did not understand the principle of maintaining the health body. The
physical mobilization, so, physical exercises are so necessary for the health and livelihood healthy as the air we breathe.

This immobility has as a consequence, obesity which in turn leads to degenerative diseases such as diabetes,
dyslipidemia, hypertension and atherosclerosis.

The only effective way to prevent diabetes is regular physical activity to maintain a balance with metabolic body weight
maintenance. The diet and medication up the current therapeutic scheme. What we note is the people are aware of the
importance of physical activity, but the permanence of regular exercise is no more than 10%. There are still distortions in the
direction of appropriate exercise for professionals who are not properly trained.

It is important to denounce the lack of a political project in the area of physical activity that might involve people and
maintain a practice of regular physical activity. There is no doubt that this is a political lack of vision in public health. It is very
interesting and cheaper to maintain the healthy individual, and therefore active and especially productive, than limited and weak
from the fifth or sixth decade of life resulting degenerative diseases.

Technically physical activity in diabetic requires some care especially in the prevention of hypoglycemia. It is known
that, as it exercises, there is a tendency to metabolize more quickly the glucose, which reduces by 30% in the need for
medications. These facts place us in front of a fundamental responsibility in guiding the correct exercise in diabetic. As any
student who starts a program of physical activity, we need a medical evaluation and physical ability, aimed at appropriate
prescribing and consistent as their needs, in addition to the prevention of unpleasant and embarassing situations as lipothymia
and syncope.

Key words: Type 2 Diabetes Mellitus, Aerobic Exercise, Resistance Exercises with Weights and Prescription.

805



.

FIEP BULLETIN Volume 79 - Special Edition - ARTICLE Il - 2009

REFERENCES

AMERICAM COLLEGE SPORTS MEDICINE. Manual de Pesquisa: Diretrizes do ACMS para os Testes de
Esforgo e suaPrescrigdo. Riode Janeiro. Guanabara Koogan. 2003.p.277-284 .

CAMBRI, L. T. SOUZA DE, M. MANNNRICH, G. CRUZ DA, R. O. GEVAERD, M. S. Perfil Lipidico, dislipidemia e
exercicio fisicos. Revista Brasileira de Cineantropometria & Desempenho Humano. Sao Paulo. Vol. 8. 2006. Num.
3.p. 100 116.

CIOLAC, E. G. GUIMARAES, G. V. Exercicio Fisico e sindrome metabdlica. Revista Brasileira de Medicina
Esportiva. Sdo Paulo. Vol. 10. Num. 04. 2004. p. 319 - 324.

COHEN, C. C.; ALBANESI FILHO, F. M.; CONCALVES, M. F. R.; GOMES, M. B. Descenso pressoérico durante o
sono e microalbuminuria em pacientes normotensos com diabetes tipo I. Arquivo Brasileiro Endocrinologia
Metabdlica. Sao Paulo. Vol. 45. Num. 03.2001. p. 272 277.

Consenso Brasileiro sobre Diabetes. Diagnéstico e classificagaomdo diabets melito e tratamento do diabetes
melito do tipo 2. Riode Janeiro.2003. p. 1-57.

DEFRONZO, R.A. Pathogenesis of type 2 diabetes mellitus. Med Clin NorthAm. EUA. Vol. 88.2004.p. 787 835.
EDELMAN MD, S.V.HENRY MD, R. R. Diagnéstico e Manejo do Diabetes tipo 2. Rio de Janeiro. EPUC. Editorade
Publicagbes cientificas Ltda. 2003. 155-187.

Frank B. Hu, MD; Meir J. Stampfer, MD; Caren Solomon, MD; Simin Liu, MD; Graham A. Colditz, MD; Frank E.
WILLET MD, W. Speizer, MD;

Physical Activity and Risk for Cardiovascular Events in

Diabetic Women. American College of PhysiciansAmerican Society of Internal Medicine. Vol. 134. Num. 2. 2001. p.
96 105.

Forjaz, C. L. M. Tinucci, T. ALONSO. D. O. Negrao, C. E. Exercicio fisico e diabete. Revista Sociedade de
Cardiologia do estado de Séo Paulo. Vol. 8 Num. 5 1998. p. 981 990.

GABBAY, M. CESSARINI, P.R. DIB, S. A. Diabetes Melito do tipo 2 na infancia e adolescéncia: revisdao da
literatura. Sociedade Brasileira de Pediatria. Rio de Janeiro. Vol. 79. Num. 3. p. 201- 208.

GOMES; M. R. ROGERO; M. M.. TIRAPEGUI; Julio. Consideragdes sobre cromo, insulina e exercicio fisico.
Revista Brasileira Medicamento Esporte. Sdo Paulo. Vol. 11. Num. 5. 2005. p. 262 266.

GUILHERME, J. P. L. F.; SOUZA JUNIOR, T. Treinamento de forga em circuito na perda e no controle do peso
corporal. Revista Conexdes. Santos. Vol. 4. Num. 2. 2006. p. 31 46.

GUIMARAES, I. C. B. GUIMARAES, A. C. Sindrome Metabdlica da Infancia e adolescéncia: Um fator maior de
risco cardiovascular. S3o Paulo. Revista_V30.2007.p. 349 362.

GUIMARAES, G. V. CIOLAC, E. G. Sindrome metabélica: abordagem do educador. Sindrome Metabélica e
Risco Cardiovascular. Sao Paulo. Vol. 14 Num. 04.2004. p. 01-21.

GUYTON,A.C.HALL, J. E. Tratado de Fisiologia Médica. Rio de Janeiro. Guanabara Koogan. 1996. p. 892.
HAYASHI., T. JORGEN, F.P.; WOJTASZEWSKI,; GOODYEAR, L.J. Exercise regulation of glucose transport in
skeletal muscle. Dinmark. The American Physiological Society. 1997. p. 1849 1897.

KATZER; J. |. Diabetes mellitus tipo Il e atividade fisica. Revista Digital. BuenosAires. Num. 113.2007.Afo 12.
KNOWLER, W. C. HAMMAN, R, F. EDELSTEIN, S. L. BARRET-CONNOR, E. EHRMANN, D. A. WALKER E. A.
Diabetes Prevention Program Research Group: Prevention of type e diabetes with trotroglitazone in the
Diabetes Prevention Program. Diabetes. Vol. 54.2005. p. 1150 1156.

LYRA,R. OLIVEIRA, M. LINS, D. CAVALCANTI, N. Prevengao do Diabetes do Diabetes Mellitus Tipo 2. Séo
Paulo. Arquivo Brasileiro de Endocrinologia Metabdlica, Vol. 50. Num. 02. 2006. p. 239 249.

MAIA, C. A. S.; CAMPOS, C. A. H. Diabetes Mellitus como causa d perda auditiva. Revista Brasileira
Otorrinolaringologia. Sao Paulo. Vol. 71. Num. 2. 2005. p.208-214.

MCARDLE, W. D. KATCH, F. |. KATECH V. L. Exercice Physiology: Energi, Nutrition, and Human Performance.
EUA. Williams & Wilkins. 1996. p. 372 376.

MELO, K. F. S. GIANNELLA, M. L. C. C. SOUZA, J. J. SILVA. Condutas: Diabetes Mellitus. Revista Brasileira
Médica. Vol. 60. Num. 7. 2003. p. 506-512.

MILECH, A. CHACRA, A. R. KAYATH, M. J. Revisao da Hiperglicemia Pés- Prandial e a Hipoglicemia no
controle do Diabetes Mellitus: O Papel da Insulina Lispro e Suas Pré-Misturas nos Picos e Vales. Arquivos
Brasileiros de Endocrinologia Metabdlica. Sdo Paulo. Vol. 45. Num. 5.2001. p. 423 432.

PORTH, C. M. Fisiopatologia. Rio de Janeiro. Guanabara Koogan. 2002. p. 905 - 923

POWERS, S. K. HOWLEY, E. T. Fisiologia do Exercicio: Teoria e Aplicagdo ao Condicionamento e
Desempenho. Barueri. Manole. 2000. p. 300- 303.

REIS, A.F; VELHO, G. Bases Genética do Diabetes Tipo 2. Arquivo Brasileiro Endocrinologia Metabdlica. Sao
Paulo. Vol.46. Num.4.2002. p. 426 432.

ROCHA, J. L. L.; BAGGIO, H. C. C.; CUNHA, C. A. da; NICLEWIZ, E. A;; LEITE, S. A. O.; BAPTISTA, M. I. D. K.
Aspectos Relevantes daInterface Entre Diabetes

Mellitus e Infecgao. Arquivo Brasileiro Endocrinologia Metabdlica. Sdo Paulo. Vol. 46. num. 3. 2002. p. 221 229.
ROBERGS PHD, R. A. ROBERTS, S. O. Fisiologia Do Exercicio: para aptiddo, desempenho e saude. Sao
Paulo. Phorte. 2002. p. 434.

SILVA, C. A. LIMA, W. C. Efeito benéfico do exercicio no controle metabdlico do DM 2 a curto prazo. Arquivo
Brasileiro de Endocrinologia Metabdlica. S&o Paulo. Bol. 46. Num. 05. 2002. p. 550- 555.

SILVERTHORN, D. U. Fisiologia Humana: Uma Abordagem Integrada. Barueri. Manole. 2003. p. 161 179.
TORRES; J. B. Como abordar a dislipedemia da pessoa com Diabetes tipo 2. Revista Port Clinica Geral. Dossier
Diabetes. Vol.21.p.606-616 (2005).

VANCINI; R.L.; LIRA, C.A. B. Aspectos Gerais do Diabetes Mellitus e Exercicio

Centro de Estudos de fisiologia do Exercicio UNIFESP. 2004.

VIVOLO, M. A. FERREIRA, S. R. G. Atividade fisica e diabetes. Diabetes Mellitus. Sdo Paulo. 2002. Vol. 3. p. 247-
255.

806



Volume 79 - Special Edition - ARTICLE Il - 2009 FIEP BULLETIN

MAINASPECTS IN THE PHYSICAL EXERCISE PRESCRIPTION FORTYPE 2 DIABETES MELLITUS

SUMMARY:

The purpose of this review is literary highlight the main concepts of type 2 diabetes mellitus (DM 2) and the main
physical activities recommended. The DM 2 is currently a major problem for public health in their diagnosis, treatment and
control. The DM 2 causes serious health complications among them: hypertension, cardiovascular disease and dyslipidemia.
There are several factors to trigger the pathogenesis between them the main are: racially, hereditary, sedentary lifestyle and
stress. Itis known that regular physical activity, whether aerobically or resisted weighing, in association with a balanced diet, are
important factors for the control and maintenance of glycemic levels of the individual. Recent research prove that the regular
practice of moderate aerobic physical activity and resisted weighing associated with a balanced diet reduces the incidence of DM
2.

Key words: Type 2 Diabetes Mellitus, Aerobic Exercise, Resistance Exercises with Weights and Prescription.

ASPECTS IMPORTANTS DANS LA PRESCRITION DE L’EXERCICE PHYSIQUE POUR LE DIABETE MELLITUS
TYPE2

RESUME:

L objectif de cette révision littéraire, c’est de mettre en relief les principaux concepts du Diabéte Mellitus type 2 (DM2)
et les principales activités physique recommandées. Actuellement le DM2 est un grand probléme pour le salut public concernant
son diagnostic, contrble et traitement. Le DM2 provoque des sérieuses complications a la santé comme la hypertension
artérielle, les maladies cardio-vasculaires et la dislipidemie. Il y a plusieurs facteurs qui peuvent déclancher la pathogénie, et les
principaux sont: les raciaux, les héréditaires, la vie sédentaire et le stress. On sait que la régularité de I'activité physique, soit
I'aérobie soit la résistée a poids, alliée a une diete balancée, sont des facteurs importants pour le contréle et le maintien des
niveaux glycémiques de l'individu. Des récentes recherches ont démontré que la pratique réguliére de I'activité physique aérobie
moderée etlarésistée a poids, associée a une diete équilibrée diminuentl'incidence du DM2.

Mots-clés: Diabéte Mellitus type 2, Exercice aérobie, Exercice Résisté a Poids et Prescription.

ASPECTOS IMPORTANTES EN LA PRESCRIPCION. DEL EJERCICIO FiSICO PARA EL DIABETES MELLITUS
TIPO2

RESUMEN:

El objetivo de esta revision literaria es estar parados de los principales conceptos del Diabetes Mellitus tipo 2 (DM 2) y
las actividades fisicas recomendadas. El DM 2 es actualmente un problema importante de salud publica en su diagnéstico,
tratamiento y control. EI DM2 causa graves complicaciones de salud, entre ellas: hipertension arterial, enfermedades
cardiovasculares y dislipidemia. Hay varios factores que desencadenan la patogénesis, entre ellos los principales son: raciales,
hereditarios, estilo de vida sedentario y el estrés. Es sabido que la actividad fisica regular, sea ella aerébia ou resistida com peso,
junto con una dieta balanceada, son factores importantes para el control y el mantenimiento de los niveles de glucemia de la
persona. Investigaciones recientes muestran que la practica regular de actividad fisica aerébica y resistencia con peso
moderada asociados con una dieta equilibrada reduce la incidencia de la DM2.

Palabras clave: diabetes tipo 2, ejercicio aerébico, de resistencia ejercicio con pesas y prescripcion.

ASPECTOS IMPORTANTES NAPRESCRIGCAO DO EXERCICIO FiSICO PARA O DIABETES MELLITUS TIPO 2

RESUMO:

O objetivo desta reviséo literaria é ressaltar os principais conceitos do Diabetes Mellitus tipo 2 (DM 2) e as principais
atividades fisicas recomendadas. O DM 2 é atualmente um grande problema para satde publica no seu diagndstico, controle e
tratamento. O DM2 provoca serias complicagdes a saude, dentre elas: hipertensdo arterial, doengas cardiovasculares e
dislipidemias. Sao varios os fatores desencadeantes para a patogéneses, dentre eles os principais sao: raciais, hereditarios,
sedentarismo e estresse. Sabe-se que a regularidade da atividade fisica, seja ela aerdbia ou resistida com peso, associada a
uma dieta balanceada, séo fatores importantes para o controle e manutengéo dos niveis glicémicos do individuo. Pesquisas
recentes comprovam que a pratica regular de atividade fisica aerébia moderada e a resistida com peso associada a uma dieta
equilibrada diminuem a incidéncia do DM2.

Palavras-Chave: Diabetes Mellitus tipo 2, exercicio aerébio, exercicio resistido com peso e prescrigéo.
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