Figure 39.14 A Single-Gene Mutation Leads to Obesity in Mice
In the late 1960s and early 1970s, Coleman and Hummel studied the effects of parabiosis between wild-type mice and either obese (ob/ob) mice or diabetes (db/db) mice to determine if mice that become obese lack a satiety factor or a satiety factor receptor. Both strains of mutant mice used in the experiments were genetically obese, but the latter strain also had diabetes. The investigators surgically joined the circulatory systems of wild-type mice with the obese-strain mice such that the pairs could share circulating blood. The results of these experiments showed that when db/db mice were parabiosed with wild-type mice, the db/db mice did not lose weight. By comparison, when ob/ob mice were parabiosed with wild-type mice, the ob/ob mice lost weight. These results suggested a satiety factor was transmitted from the wild-type mice to the ob/ob mice, allowing them to eat less and lose weight. Together, these findings suggested that the obese gene encodes a satiety hormone, while the diabetes gene encodes a satiety receptor. Later studies supported these results and revealed that the obese gene encodes the hormone leptin and that the diabetes gene encodes the leptin receptor. In addition to leptin’s function as a satiety factor, it has also been shown to play a role in other endocrine functions, including reproduction. Studies have demonstrated that leptin levels are low in people with low body fat, and that women with low body fat often display a cessation of menstrual cycles. This effect has been attributed in part to leptin’s ability to stimulate the release of leutinizing and follicle stimulating hormones from the pituitary gland. Consistent with these findings, ClŽment and colleagues described a homozygous mutation in the human leptin receptor gene that resulted in a truncated leptin receptor. Patients homozygous for this mutation fail to achieve puberty, and their secretion of growth hormone and thyroid-stimulating hormone (TSH) is reduced. Thus, leptin appears to be involved in the regulation of several endocrine functions in humans. 
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