Leptin:

The World Health Organization has now classified obesity as a disease. It is often said that obesity is the biggest health problem facing the developed world today. It causes health problems such as hypertension, type II diabetes, heart attacks and strokes, elevated cholesterol and many more. Obesity is said to lead to 30,000 premature deaths each year and it is shortening the lives of people by an average of nine years. 

Redux, in the 1980's which sold 2 million prescriptions within the first 6 months of its launch in the US and which went on to be sold in 65 countries suppressed the appetite. However it was eventually taken off the market because of the effects it had on the heart. There are now only 2 drugs on the market in the UK- Xenical, which slows absorption of fat and Reductil, which suppresses the appetite. Both of these are prescription drugs, can have side affects and can only reduce weight slightly.

Appetite Control
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Several hormones are responsible for our eating habits. For example; Leptin and alpha-MSH are both appetite represent. Cannaboids, neuropeptide Y, ghrelin and anandamid are all feeding stimulants. 

Leptin Background Info

One of the hormones being researched for this reducing weight is Leptin. Leptin is an appetite suppressant. It stops you eating too much as well as makes you more active so you burn off more energy.

It is produced by a specific gene found in fat cells called the obese(ob) gene. Small amounts of leptin are also secreted by cells in the epithelium, stomach and placenta. The amount of Leptin found in people increases as their body fat increases. There is also a higher concentration of mRNA in fat from obese compared to thin subjects. Leptin acts on receptors in the hypothalamus of the where it: The theory is that as you get fatter you also get less sensitive to the affects of Leptin. 

What Leptin Does

Leptin works on the body in the following ways;

· counteracts the effects of neuropeptide Y(feeding stimulant secreted by cells in the gut wall and in the hypothalmus); 

· counteracts the affects of anandamid(another feeding stimulant that binds to the same receptors as THC the active ingredient of marijuana) 

· promotes the effects of alpha-MSH a appetite represent; 

· resulting in inhibition of food intake 

· it also stimulates secretion of reproductive hormones such as gonadotrophin-releasing hormone and thus leutenizing and follicle stimulating hormone from the anterior pituitary. 

· it raises the temperature of the subject so energy expenditure is increased 

 

Leptin also acts directly on the cells of the liver and skeletal muscles where it stimulates the oxidation of fatty acids in the mitochondria. This reduces the storage of fat in those tissues (but not in adipose[fat] tissue). Leptin receptors are also present in T lymphocytes.

In rare cases the gene that produces leptin or its receptors mutate. This can cause severe obesity and diabetes in certain individuals as well as in certain cases failure to reach puberty. However most people who are obese do not have a defective ob gene.

Structure of Leptin

Leptin of humans has 146 amino acid sequence containing one disulphide bond.Its molecular weight is around 16 kDa. Leptin has 67% sequence identity among diverse species.

Leptin is a four-helix bundle with one very short strand segment and two relatively long interconnected loops. This is consistent with a classification as a cytokine four-helix bundle.

Leptin Research Results:

Following the discovery of Leptin there has been considerable research into it as a way of making people lose weight. Leptin has found to be affective at making people with a mutated ob gene lose weight, however it only works for a small percentage of people without a genetic defect in their ob gene. This is because more obese people are less sensitive to high levels of Leptin as they already have a high concentration in their bloodstream. Research is now being done to find ways to increase sensitivity to Leptin in obese people so it can be used to make people lose weight.

Research is also being conducted on other appetite represent hormones as well finding ways of deactivating appetite stimulants

Leptin - Can Obese Mice Lead to Lean People?
In 1994, a gene (the ob gene) was identified in genetically obese mice. Genes are a part of the chromosomes that code for protein production in all animals. In this case, the protein produced was named leptin from the Greek leptos, meaning thin. In these genetically obese mice, mutations in the ob gene results in a total lack of leptin production leading to severe obesity. When leptin is administered to these mice, the mice decrease their food intake, their metabolic rate increases, and they lose a significant amount of weight. The obvious question was whether a similar effect would be found in humans. 

In a study by Considine, et. al. published in February (1996} in The New England Journal of Medicine (NEJM 1996, 334: 292-2951, this was addressed. In the study, they measured the leptin concentrations in lean and obese individuals and in obese individuals placed on a liquid protein diet of 800 calories/day (Optifast). Also measured was the effect of food consumption on leptin concentrations in both normal-weight and obese individuals. 

The results were somewhat surprising.  Unlike the genetically obese mice, it was found that obese humans had (on average) leptin levels 4 times higher than non-obese individuals! When obese individuals were reduced by 10% of their initial body weights, the serum leptin level decreased by 55% (on average). The leptin concentration did increase slightly during weight maintenance but were still much lower than the initial levels. When leptin concentrations were studied before and after meals in both normal-weight and obese individuals, it was found that the concentration did not change significantly before or after meals in the respective subjects. 

If human obesity were associated with low leptin levels, it would be (theoretically) possible to treat human obesity with supplemental leptin. Human obesity appears to result from a much more complex mechanism and is not associated with a lack of leptin production. Recent clinical trials, however, have shown that large doses of leptin can result in some some weight loss in obese individuals. 

It is known that abnormalities in a region of the brain known as the hypothalamus are sometimes associated with severe obesity. It is also known that in most animal models of obesity, a hypothalamic peptide known as neuropeptide Y will stimulate food intake (primarily carbohydrate) and stimulate secretion of insulin and cortisol which in turn lead to fat accumulation. 

When genetically obese mice are administered leptin, the level of neuropeptide Y falls markedly and is associated with marked weight reduction. This has lead to attempts to suppress neuropeptide Y production in animals.  Animals have been bred that do not produce normal neuropeptide Y. Unfortunately, this did not have the dramatic effect on weight and appetite that was expected. 

Further studies on leptin, neuropeptide Y, and other neuropeptides and hormones are ongoing. 

Presently, leptin does show some promise for future obesity treatment (perhaps in helping to maintain weight loss). Leptin research has expanded our understanding of the biology of obesity, but (unfortunately) injections of leptin will not be the magic bullet we had hoped. 
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Obesity's Risks Include Cancer, Too

Studies probe the fat-disease link in animal models | By Douglas Steinberg
An estimated 30.5% of American adults--nearly 59 million people--were obese in 2000, after their ranks had swelled 33% since the mid-1990s.1 But growing obesity rates are not confined to the United States, and the attendant health risks do not just include cardiovascular disease, diabetes, asthma, and arthritis. Cancers of the colon, breast, endometrium, kidney, and esophagus also are solidly associated with excess adiposity.2 (A link to prostate cancer is controversial.) In addition, obese patients with cancer have poorer prognoses. Caloric restriction offers some protection against the disease, but eating trends are clearly heading in the opposite direction. 

Despite the situation's apparent urgency, only a handful of research-ers are examining the obesity- cancer link through experiments. Instead, the evidence is overwhelmingly epidemiological. The human data and some of the underlying mechanisms are "pretty clear," says Walter C. Willett, professor of epidemiology and nutrition at the Harvard School of Public Health. "It's sort of a little bit going backwards to then go look at [the link] in a mouse or rat." 

Sharon E. Fleming, a professor of nutritional sciences and toxicology at the University of California, Berkeley, suggests another reason for the paucity of obesity-related cancer experiments: their subject is the whole animal in all its complexity. In contrast, she observes, "Scientists are now focusing very strongly on molecular and cellular-level work, and that's what's fundable." Fleming, who compares colon-cancer rates in obese and lean mice, nevertheless argues that animal studies could help set priorities for cancer prevention. Laboratory projects could indicate, for example, whether targeting obesity would be more preemptive than tackling insulin resistance. 

OBESITY TRUMPS DIET Most research on the obesity-cancer link deals with the large intestine. The colon's surface is easily scanned for tumors or abnormal areas, known as aberrant crypt foci, that correlate with tumors and might be their precursors. The obese rodents used in these studies typically lack the receptor for the hormone leptin. As a result, leptin cannot signal the animal to stop eating. 

Several years ago, surgeon John G. Kral, at State University of New York Health Science Center at Brooklyn, and his colleagues set out to determine whether obesity trumps diet as a risk factor for colon cancer.3 His team fed obese rats low-fat Purina rat chow--expected to discourage tumor growth--while lean rodents ate a presumptively cancer-promoting diet loaded with corn oil and lard. The tumor initiator was subcutaneously administered azoxymethane. 

Obesity won out over diet. Eight of the nine fat rats, but no thin ones, developed colon tumors, despite their low-fat fare. Kral concludes, "Obesity, via adipose tissue and a multitude of growth factors in adipose tissue, can facilitate the growth of a colon cancer." Kral says he has since found increased levels of vascular endothelial growth factor in obese rats and is now applying his model to breast, endometrial, and prostate cancers. 

Kral recounts stiff resistance to his findings from investigators who maintain that improper diet boosts colon cancer. Meanwhile, Harvard Medical School's Edward Giovannucci and other researchers have proposed an alternative, though not mutually exclusive, theory. They posit that obesity creates insulin resistance and the high insulin levels known as hyperinsulinemia; these, in turn, encourage colon carcinogenesis. Some supporting evidence: Insulin injections promote colon tumors in nonobese rats,4 and colon-cancer risk is higher in patients with type 2 diabetes. 

Many questions remain. Could insulin resistance without obesity advance cancer? "Right now, we really don't know," replies W. Robert Bruce, professor emeritus of nutritional sciences at the University of Toronto. Some thin people, he notes, are insulin-resistant, but attempts to create animal models would likely introduce confounding factors. Another issue is whether the tumor booster is insulin resistance or hyperinsulinemia. "We have sat and argued about that for many hours," recalls Bruce. 

Fleming hopes to decide whether hyperinsulinemia or excess adiposity promotes aberrant crypt foci and colon tumors in mice. Using azoxymethane or dimethylhydrazine as the cancer initiator, she is now testing a particular murine strain for its susceptibility to colon tumors. Later she plans to compare lean mice who have normal insulin levels to two groups of hyperinsulinemic mice. One group will be obese after being fed a coconut oil-rich diet; the other will be of normal weight after receiving a high-fructose diet. Finally, Fleming intends to use the chemical metformin to reduce plasma insulin levels in obese mice. 

"In my view, there are no good data now that address body fatness in the absence of hyperinsulinemia," she says. She expects to detect some linkage between colon-cancer risk and hyperinsulinemia but is not sure if adiposity alone will foster malignancies. "We used to think of adipose tissue as being pretty much of an inert material," she notes, "and we know now that it isn't." 

If body fat alone turns out to promote tumorigenesis, Fleming envisions greater efforts at obesity prevention, given the odds against permanently shedding megapounds. Because of "relatively few people with sustained, substantial weight loss," Willett says that no study nails down a statistical link between such weight loss and reduced cancer risk. 

MENOPAUSE, THE DIVIDING LINE Breast cancer is associated with obesity in postmenopausal women, and the main mechanism appears to be excessive estrogen levels. Obese women, Willett notes, have about three times the circulating estrogen levels as lean women. 

He adds that obesity lowers breast-cancer risk in premenopausal women, probably by inhibiting ovulation. This mechanism might have been at work several years ago when Michael C. Archer, a nutritional sciences professor at the University of Toronto, and his colleagues examined the impact of a mammary-tumor initiator on lean and obese rats.5 Half the lean rodents sprouted mammary malignancies, compared to only 10% of the fat ones. 

Archer remarks that "something strange" was going on in the obese animals--epidermal cysts, for instance, formed around the mammary glands, and some rats even developed colon cancer. In his paper he speculates that the incidence of lower mammary tumors was related to abnormal estrous cyclicity, even though estradiol concentrations did not differ between the lean and fat animals. 

Margot P. Cleary, an associate professor at the University of Minnesota's Hormel Institute, has implicated leptin as a growth factor promoting breast cancer. (It might play a role in colon cancer as well.6) Last year, she and the Mayo Clinic's Nita J. Maihle reported the presence of leptin receptors in normal and malignant human breast cells. They also found that leptin turned on signal transduction in both cell types, but it increased anchorage-independent growth on a soft agar medium only in the malignant cells.7 
Bypassing the need for a carcinogenic initiator, the group generated mice that harbored a transforming growth factor- gene linked to a mouse mammary-tumor virus promoter. Of the mice with at least one normal copy of the leptin gene, one-half to two-thirds showed mammary tumors, while not a single leptin-deficient obese mouse did.8 The Cleary-Maihle team discovered that tumorigenesis also requires the leptin receptor. In a study slated for presentation at the American Association for Cancer Research's 2003 meeting, no mammary tumors appeared in fat mice deficient for the receptor. Cancer, however, developed in 69% and 82% of the lean wild-type and heterozygous strains, respectively. 

Leptin generally increases in proportion to the amount of body fat, Cleary says. Given the presence of leptin receptors in mammary tissue and maybe in precursor tumors, she hypothesizes that "if women gain weight and increase their leptin levels, and these receptors are there, then [leptin] would turn on proliferation of these alleged precursors." She stresses, however, that her theory does not preclude an estrogenic role in breast cancer and might not apply to all obese women, whose leptin levels can vary considerably. 

ANY EFFECT SO FAR? As human obesity becomes more common, the effect on cancer incidence is not yet clear. "Postmenopausal breast-cancer rates have been going up, and obesity is a fairly strong risk factor," observes Willett. "So that's probably part of the reason." But he notes other possible contributory factors, including changes in the components of hormone replacement therapy and increased alcohol consumption. 

The colon cancer situation is even murkier. Rates have dropped slightly, a development that Willett suggests might stem from lower red-meat consumption and higher folic-acid intake. Bruce points out another mystery: If obesity facilitates sporadic human cancers, what initiates them? 
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