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Obesity and related metabolic disorders are prevalent health issues in 
modern society and are commonly attributed to lifestyle and dietary factors. However, the mechanisms by which environmental factors modulate the physiological systems that control weight regulation and the aetiology of metabolic disorders, which manifest in adult life, may have their roots before birth. The pathogenesis of metabolic disorders is not based on genetic defects but on altered genetic expression as consequence of an adaptation to environmental changes during fetal development. While many endocrine systems can be affected by fetal programming recent experimental studies suggest that leptin and insulin resistance are critical endocrine defects in the pathogenesis of programming-induced obesity and metabolic disorders. However, it remains to be determined whether postnatal obesity is a consequence of programming of appetite regulation and whether hyperphagia is the main underlying cause of the increased adiposity and the development of metabolic disorders [Breier et al., Molecular and Cellular Endocrinology 185 (2001) 73–79]

Hypothalamic nuclei respond to the neural inputs as well as to the circulating hormones and substrates. Various neural inputs, endocrine factors, and possibly metabolite concentration changes inform these regulatory centres on the metabolic status of the body. Over the past decades a variety of appetitestimulating and -suppressing hormones and neurotransmitters have been identified. These compounds bind and activate their CNS receptors, triggering downstream pathways or regulators that result in appropriate changes in ingestive behaviour. The discovery of leptin in 1994 (Zhang et al., 1994) identified a missing link involved in the signalling of energy status from the periphery to the brain and stimulated a renewed research interest in the identification and manipulation of central targets for  appetite regulation. Leptin is also a classic example of an appetite-regulating hormone produced in the periphery that interacts with its receptors in the brain and neurohormones downstream to inhibit food intake
Obese rodents, and possibly man, are resistant to leptin; in some cases because of genetic or perinatal programming (primary resistance), but commonly in response to high leptin levels (secondary resistance). Secondary leptin resistance may be a result of reduced transport of leptin to the brain or down-regulation of leptin signalling. Signals that reflect lipid stores form the tonic homeostatic regulatory system.  

The development of animal models has been essential in the search for mechanisms that govern programming. We developed many animal models of programming that displays the phenotype commonly observed in humans who develop obesity. Our group has evidenciated that adverse situations early in life, as malnutrition and hormonal changes during lactation, could affect permanently the body weight and appetite regulation (Passos et al., 2000; Cravo et al., 2002; Teixeira et al., 2002; Passos et al., 2004; Passos  et al., 2004; Lins et al., 2005, Toste et al.,2006). 
We showed that the feeding response to acute dose of peripheral leptin is not affected in animals whose mothers were submitted to protein or energy restricted diet during lactation (Passos et al., 2004), in contrast, leptin significantly suppressed the food intake in controls groups that received leptin, as expected.  These data suggest that protein or energy restricted diet during lactation programs for hypothalamic leptin resistance. In other models of programming, as neonatal hyperleptinemia (Toste et al 2006)  we evidenciated the same results. The possible mechanism by which the anorectic effects of leptin were lost was due to downregulation of hypothalamic leptin receptor mRNA and protein expression that occurred as a pharmacological response to the higher levels of circulating leptin.  

