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INTRODUCTION

Leptin was discovered by Zhang et al. (1994), and has been studied because it is related to obesity and other risk
factors for growth and human development. Itis a hormone that acts directly on the central nervous system, providing satiety after
eating. Itis completely influenced by the level of other hormones such as ghrelin and insulin, thereby controlling appetite and fat
accumulation.So, diet and exercise are factors limiting for regulation by interfering directly in the energy balance, which in turn
tells the hypothalamus to the condition of adipose tissue, deciding its production (CIOLAC et al., 2003).

Leptin has a unique behavior in females and can cause symptoms such as delayed menarche and even amenorrhea
disease according to the studies of Yu et al. (1997) because it will influence the production of ovarian hormones.

It is a hormone coming from the Ob gene, consisting of 167 peptides. The relationship of leptin with adipose tissue
leads to understand that it interferes too much in body fat factor according to the study of Zhang et al. (1994), for developing
resistance to this hormone, and be influenced by constant adrenal steroid hormones. Ciolac et al. (2003) found that leptin values
changed due to the level of insulin signaling to the central nervous system the level of fat in it and an appropriate response to the
ingestion of the individual, controlling appetite (MATTHWES and WALLACE, 2002).

Who (1985) and Pardini et al. (1998) pointed that contained in plasma leptin binds to receptors in the choroid plexus
which sends to the brain and binds to hypothalamic receptors, forming an axis leptin - sympathetic nervous system (SNS)
/gonadotropin - leptin /leptin -mediators of appetite /leptin - thermogenesis. Hall (2001) complete, the leptin - SNS may cause
changes in renal excretion of sodium, interfering with the cardiovascular system, because this maneuver increases blood
pressure.

Ciolac (2003) added more information about leptin beyond its relationship with obesity and appetite, showing their
interaction with fertility and growth. Another function was presented by Garg (2004): it is believed that leptin is a modulator of
insulin sensitivity and glucose distribution. From there, using animal models, Berg (2000) affirm that resistance to this hormone
was linked to hipoleptinemia, proven by experience with the introduction of subcutaneous leptin resulting in there stabilization of
insulin sensitivity. For this reason, the person takes longer to feel its effect, still eating too much, not getting information to the
hypothalamus that nutritional needs were met, and may also be related to the activation of ghrelin receptors that activate hunger.

Thinking about the amount of leptin, how much higher the level, higher will be the fat layer, lower will be the insulin and
lower will be the appetite. However, the study of Pelleymonter et al. (1995) showed there was a "state of resistance" found, for
example, in obesity, breaking the simplicity of the above process.

The discussion of the hormone leptin and exercise gives the caloric expenditure as the determining factor, being able
to change the constitution of the individual through the mobilization of fatty acids during and after exercise. For weight loss to
occur, the American Heart Association (2001) considers necessary a caloric expenditure between 1000 and 2000 kcal/week from
exercise may be aerobic or resisted.

The aerobic exercises can be cyclic and acyclic, moving large muscle groups, requiring the organism as a whole in a
complex and fast to achieve the goal of weight loss, and an alleged lipolytic area for more fat loss in that period (FIELDS, 200 ).
The resistance exercise, the action involves voluntary skeletal muscle against some resistance, composed of concentric and
eccentric moments (Fleck and Kraemer, 2006) as well as aerobic exercise but with different physiological requirements.
Therefore the higher energy produced by resistance exercise is the eccentric phase and after the implementation of training,
verified for the post-exercise oxygen consumption (EPOC) increased for longer than aerobic exercise (BELINSKY, 1985).

As noted in the studies leading up to the moment, leptin as a hormone that directly interferes in the affairs of human
development and body composition. Itis necessary to understand how their intervention occurs in physical exercises.

Given this initial context, this article aims to discuss the behavior of leptin in addressing different types of training
methods in the form of a literature review supported by the search of articles with keywords such as leptin, exercise and
hormones.

EXERCISEAND LEPTIN

Miller's research and Sobral Filho (2004), suggests that physical exercise causes various physiological effects that
can be immediately classified asimmediate acute (after exercise), late acute (between 24 hours and 72 hours after exercise) and
chronic (after several sessions of exercise), which lead the body to training adaptations and secretion of hormones such as GH
(growth hormone), catecholamines, glucagon, insulin, endorphin, cortisol, among others. The binding of leptin with other
hormones could contribute to the understanding of their behavior during exercise. Fisher et al. (2001) found results in circulating
concentration of glucose and insulin, 86% on the variation in the circulating concentration of leptin, ending dependence on
glucose homeostasis and insulin.

Analysing Hulver e Houward (2003) is not evident if only the exercise without change in the situation of body
composition, may alter the concentration of leptin and in need of betters cientific data. The intensity of exercise triggers a specific
response to the concentration of plasma leptin in the body though. studies still are not sure on getting an answer (SABIA et al.,
2004; HOUWARD e HULVER, 2003).

However, we can make a bridge with hungry after strenuous exercise which in turn requires an energy expenditure
too, cause it really hungry after his execution. Thus, after exercise, blood glucose level is lower, which may lead to an increase in
circulating leptin, or action of their receptors with no change in body composition by acute exercise.

Sabia et al. (2004) reflect on it and compare the effect of continuous aerobic exercise and intermittent associated with
a diet in obese subjects trained three times a week for three months, say both trainings have been successful in changing body
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composition, decreasing 1, 5% of total body mass, BMI and 4.6% in the continuous aerobic exercise, and intermittently there was
a reduction of 3.7% in total body mass and 7.6%in BMI. Considering how the modification of body composition by exercise has a
direct action atthe level of leptin.

The concentrations of body fat, the decrease in adipose tissue by exercise alters the long leptin receptor, Ob-Rb. With
this idea, Kimura et al. (2004) studied mice that had spontaneous exercises for 12 weeks. The response was the reduction of
body fat, decrease in concentration of leptin, as well as the concentration of receptor down regulation.

Otherwise, researchers such as Dubuc et al. (1998) found that the loss of 3 kg of body fat through physical training
leads to a decrease in the level of leptin in women approximately 7ng/ml. Okazaki et al. (1999) presented a study of BMI and leptin
concentration, which has decreased the percentage of fat and leptin after an aerobic training for 50% of VO2max (30 minute
stationary bike or walking, plus 30 minutes of aerobic exercise with low impact) built into the diet for 12 weeks. In contrast,
Torjman et al. (1999) and Dusrtine et al. (2001) did not achieve the same reduction in the concentration of leptin with exercise in a
sample of individuals who exercised for 60minutes on the treadmill at 50% VO2max. It was shown no difference during 4 hours
after exercise. Thus, affirming that the low-intensity acute exercise has no impact on the concentration of leptin.

Kraemer et al. (1999) also found no changes in leptin concentration after delivering a 30 minutes treadmill exercise at
80% VO2max in sedentary post menopausal women. These same authors in 2002 found that exercising for 60 minutes or less,
does not alter the concentration of leptin in healthy men and women, but when exceeded one hour of activity, leptin values were
normalized, suggesting that it is not changeable by the action of short duration of exercise.

In training books as Fleck and Kraemer (1999) has the required time to 12 weeks to start having results for the
reduction of adipose tissue. Maybe this time for waiting for the modification in leptin levels before the exercise is due to changes in
body composition.

During the exercise perceive besides leptin, ghrelin action which in turn acts in the formation of GH (growth hormone),
which is of paramount importance for the lipolytic effect of the body according to Lange (2004). Then, during exercise, ghrelin
increases, decreases GH and leptin (since it is inversely proportional to ghrelin). Nevertheless, GH is an activator of lipolysis,
decreasing the level of body fat, necessarily, less leptin. However, it is known that ghrelin acts in reverse form of leptin, it interferes
with food intake, increasing it. So the complex reflection during exercise, the question arises: with ghrelin increases GH, leptin
decreases, insulin decreases, increases glucose supply, lipolysis increases?

Essig et al. (2000) found a 30% reduction in leptin 48 hours after the exercise session.Tuominen et al. (1997) found
34% decrease in serum leptin measured 44 hours after 2 hours of exercise at 75% VO2 max, revealing evidence that training
decreases the concentration of leptin independent of changes in fat mass.

Articles also address the level of leptin involving diet and exercise together. Sandoval et al. (2003) studied situations of
stress to the body caused by prolonged fasting and strenuous exercise, and found the decrease of leptin, thus confirming the role
of the CNS in controlling the amount of leptin produced by adipocytes. In athletes, hipoleptinemia and hypoinsulinemia are used
as markers of chronic stress to the intense training (MANTZOROS, 1999; KRAEMER et al., 2002).

The high-fat diet failed to attenuate central visceral obesity in individuals who participated in physical training, but the
exercise was notable to prevent the development of hyperleptinemia (RACETTE et al., 1997). In this regard, Kraemer et al.
(2002) assume that the exercise has no power to modify the hyperleptinemia, but add that the exercise leads to decreased
amounts of tissue.

Koutsari et al. (2003) submitted to exercise and diet with a high percentage of carbohydrates (macronutrients in the
amount of 70% of the total energy intake) and a control group who consumed low carbohydrate intake, and obtained as a result of
ahigher concentration of leptin in fasting and post prandial groups with high consumption of carbohydrates.

By contrast, Hickey et al. (1997) reported that leptin might reduce their numbers without changing adipose tissue, a
study in sedentary women during 12 weeks of aerobic training four days a week and 30 to 40 minute session. Pasman et al.
(1998) follows the line of previous author, the study confirms that in obese women, practitioners of aerobic exercise training for 8
and 16 weeks and low-calorie diet, as result, the long-term training decreases plasma leptin concentrations independent of
change ininsulin levels and body fat percentage.

With inverse data, Pasman et al. (1998), with the sample of obese men during 16 months of aerobic training and
dietary intervention, resulted in a decrease in plasma levels of leptin for the active group. In a similar study done by Reselenad et
al. (2001), men with metabolic syndrome who underwent aerobic exercise intervention and control food for a year experienced a
decrease in leptin and weight reduction.

Most articles refer to this hormone aerobic exercise. Few studies were found with respect to the resisted work on leptin
levels. Gippini et al. (1999) addressed this issue and selected young bodybuilders and sedentary overweight or normal weight.
Their study showed that leptin levels were similar, proving that training for muscle hypertrophy does not affect this hormone,
independent of body composition sampled. Afterwards, Kanaley et al. (2001),with a sample of diabetics noted the reduced level
of leptin in the acute phase of the program of weight training, but over the long term (six weeks) there was no change.
Ryan etal. (2000) to establish the protocol resisted analyzed obese postmenopausal women with and without weight loss after 16
sessions, rolling resistance exercises that led to an increase in lean body mass and resting metabolic rate in both groups,
resulting in a drop of 36 % of leptin.

Zafeiridis et al. (2003) created different protocols, using three distinct maximum force (4 sets, 5 reps, 88% of 1RM -
repetition maximum), muscle hypertrophy (4 sets, 10 reps, 75% of 1RM), endurance (4 sets; 15 repetitions, 60% of 1RM). As
Noland et al. (2000), who auditioned in swimmers at different intensities in the two studies there was no difference in leptin values
immediately after exercise and there was no difference after 30 minutes of completion.

CONCLUSION

Analyzing some studies presented above, each with its own special on individuals in different age groups and physical
characteristics, duration and intensity of exercise, there are many differences regarding the level of leptin values found in every
situation of effort.

The literature shows significant changes in body composition after 3 months of training, then that period should be
assumed as a result of chronic exercise. The work must be done in the form of training for weight loss, as used by obese or over
weight, targeting the aerobic interval (ALMEIDA e PIRES, 2008) and resisted circuited (SON et al., 2008). Thus, the percentage
of fat will necessarily diminish and the body will adapt to the new structure of adipose tissue to release their hormones dependent.

Despite this review conducted in this study, we can not achieve to a standardization of results, which can be justified
due to the biological individuality.

We leave in alert a subject that must bring the research methodologies to real people who necessarily need these
results. With own protocols for these variables we can find a real answer and take a firm position with the data that only research
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can provide.

Thus, we can consider, in such analysis that prolonged training have a better response to leptin levels. Being totally
suitable for people with hormonal disorders, obesity, hypertension, metabolic syndrome and diabetes, among others, in relation
to the control of leptin.

From this, we can raise a question, some authors have identified a decrease in leptin after intense exercise, others
have found leptin decline after a few hours of effort to a lesser degree. Those values of decreased leptin are related to the intake
post exercise oxygen (EPOC)? Leaving a question about when the EPOC starts its activities in the body and its duration at
different levels of intensity and volume of exercise, and finally correlate it with plasma leptin.

Assume a position on the change in percentage of fat that will influence the level of leptin is stillimpossible due
to many differences in the studies presented in this review, requiring more studies with better methods.
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LEPTIN BEHAVIOR IN DIFFERENT METHODS OF EXERCISE

ABSTRACT

Advances in endocrinologic studies point to the adipocyte as more than a tissue, he comes to synthesize substances
such as tumor necrosis factor alpha, interleukin-6 and leptin. In this case, here the leptin deserves the attention for being
allocated to food intake, thus characterizing the satiety hormone food. However, this literature review will look at the exercise as a
way of modulating production of leptin in the body, discussing different methodologies of exercise tested by researchers in
different populations.

KEYWORDS: leptin, satiety, exercise.

COMPORTEMENT DE L'LEPTINE DANS DIFFERENTES METHODES DE EXERCICE

RESUME

Les progrés dans les études endocriniennes point a l'adipocyte que plus d'un tissu, ils'agit de synthétiser des
substances telles que I'alpha du facteur de nécrosetumorale, l'interleukine-6 et la leptine. Dans ce cas, la leptine mérite ici d'étre
le point culminant attribuée al'apport alimentaire, caractérisant ainsi la nourriture hormone de satiété. Néanmoins, cette revue de
la littérature abordera l'exercice comme un modulateur de la production de leptine par le corps, de discuter des approches
différentes pour exercer testé par les chercheurs dans différentes populations.

MOTS-CLES: leptine, la satiété, de I'exercice.

COMPORTAMIENTO DEL LA LEPTINAEN DIFERENTES METODOS DE EJERCICIOS

RESUMEN

Los avances en la endocrina estudios sefalan que el adipocito como algo mas queuna tela, se trata de sintetizar
sustancias como el factor de necrosis tumoral,interleukina-6 y leptina. En este caso, la leptina se merece aqui para ser el punto
culminante atribuye a la ingesta de alimentos, lo que caracteriza la comida hormona de la saciedad. Sin embargo, esta revision
de la literatura se dirigira el ejerciciocomo un modulador de la produccion de leptina en el cuerpo, discutir diferentes enfoques
para el ejercicio probado por los investigadores en las diferentes poblaciones.

PALABRAS-CLAVE: laleptina, la saciedad, el ejercicio.

COMPORTAMENTO DA LEPTINAEM DIFERENTES METODOLOGIAS DE EXERCICIOS

RESUMO

Avancgos em estudos endocrinolégicos apontam para o adipocito como mais que um tecido, ele vem a sintetizar
substancias como o fator de necrose tumoral alfa, interleucina-6 e a leptina. Nesse caso, aqui a leptina merece o destaque por
ser atribuida a ingestéo de alimentos, assim caracterizando o hormdnio da saciedade alimentar. Nao obstante, essa revisao
bibliografica abordara o exercicio como forma moduladora da producédo da leptina pelo organismo, discutindo diferentes
metodologias de exercicio testadas por pesquisadores em diferentes populagdes.

PALAVRAS-CHAVE: leptina, saciedade, exercicio.
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