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[A] As millions of people attempt again and again to lose weight,
medical researchers are beginning to uncover the mystery of why some
people are overweight and what can be done about it. Presently, some
researchers believe that the reason lies in the signals to eat that come from
the fat cells themselves. Some people who used to be very much overweight,
and who have a large number of fat cells, may be dying from hunger from
the point of view of their fat cells. Recent studies of overweight people
cannot promise cures for overeating or being overweight, but medical
scientists are convinced that such studies may someday help them to develop
such treatments.

[B] For years, it was widely believed that people ate too much and
became overweight because of problems with their emotions. According to
this theory, people who ate too much were worried and unhappy and used
food to comfort themselves. Then, when they became fat, their size made
them even more anxious and sad, so they ended up eating even more. This

(4)
“vicious cycle” started early in their life when they either didn’t get enough

food or were given too much to eat as a reward or to comfort them.

[C] Gradually, however, a different theory has come forward. As
researchers studied animals and how they control their weight, they began
to believe that the worry and unhappiness that are so common among really

fat people are not the cause of the problem, ( 5 ) a result. In fact, they



might be partially the result of attempting to lose weight by dieting.

[D] This new theory began to develop when researchers realized the
importance of something that scientists had known for many years — that
the weight of most animals doesnt change much. If they are provided all
they want to eat, they stay the same weight. If they are not given enough
food or are forced to eat too much, they lose or gain weight, but when they
are permitted to eat naturally again, their weight returns to its original
level.

Such experiments raised new questions: How do animals keep the

(6)
same weight? And if staying the same weight is so natural for animals, why

do so many people have difficulty with it? Thirty-four million Americans
weigh at least 20% more than their ideal weights, and the number of people
who gain weight back again after losing it is roughly two-thirds. It is as
high as 95% for those people who are 100 pounds or 100% above their ideal
body weights.

[E] At Rockefeller University, researchers Jules Hirsch, Irving Faust,
and Rudolf Leibel have suggested that an animal’s —or a person’s — natural
weight has ( 8 ) to do with the fat cells in the body. They believe that
the signals to overeat come from the fat cells themselves.

Faust explains that the number of fat cells in the body does not
necessarily stay the same — it may increase; although after animals or
people get new fat cells, they never lose them. However, what does seem to

(9)
remain the same is the size of the fat cells. “We can push the size of the

fat cells in an animal to a very small size by ( 10 ) it from eating.
Knowing this, it is interesting to see that, if you leave an animal or person
alone, their fat cells stay the same size. This seems to mean that the body
controls the size of the cells in some way. We feel that there is some sort of
signal between the fat cells and the central nervous system.” Since very fat

people tend to have fat cells that are between two and two-and-a-half times




larger than those of people who are not fat, Faust and Hirsch believe that
there may be something wrong with the signals being sent out by the fat
cells of such people.

[F] Faust’s first test of this theory was to study rats which have twice
as many fat cells as usual rats. This caused them to eat enough to keep
their fat cells the same size as the cells of normal rats, but since they had
twice as many fat cells, they were twice as fat.

[G] Next, Faust removed fat cells from young rats so that they had
only half the normal number. These rats, too, ate just enough to keep their
fat cells of normal size, but since they had only half as many fat cells as
they normally would, they were only half as fat as other rats ( 13 ) at the
same time from the same mother.

[H] The next step was to study a person. The volunteer Hirsch and
Leibel used in this experiment was of normal weight for his height — about
190 pounds — and needed about 2,850 *calories a day to stay the same
weight. Of these calories, 183 were used strictly to burn up the food he ate
(that is, change it into energy). In the first part of the experiment, he ate
enough to gain 20 pounds, all of which ended up around his waist. When
Hirsch and the other researchers measured how many calories he needed,
they discovered he now needed 4,620 calories a day simply to stay the same
weight and that 569 of these calories were used to burn up his food. He
was burning up a very large number of calories, especially just after meals.

[ 1] The next step was for the volunteer to go on a diet until his weight
was 20% below normal. This time, the amount of calories he burned after
meals slowed down. He needed 2,871 calories a day to keep at the new
lower weight, but only 109 of those calories were used to change food into
energy. What these numbers show is that as the body gains weight, it burns

(16)
up food more quickly, but when it loses weight, it uses fewer calories to
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burn up food —it changes the number of calories it uses in order to stay as
close as possible to its ideal weight.

[ J] In his search to understand why people and animals seem driven to
stay the same weight, Leibel developed a method of measuring how fat cells
collected fat and how much fat they broke down. In so doing, he discovered
an interesting fact. People whose bodies collect a 10(11:7)0f fat in one area and
who find it hard to lose that fat may have fat cells in that area that simply
will not release their fat.

[K] Leibel started looking at the surfaces of fat cells, where he found
tiny molecules called “alpha receptors” and “beta receptors”. The alpha
receptors cause the fat cell to collect fat, and the beta receptors cause fat to
break down. Human fat cells have both alpha and beta receptors on their
surfaces, but the type of receptor that is most common is different in
different parts of the body. For example, women tend to have mainly alpha
receptors on the surface of fat cells in their hips and upper legs, so fat
tends to form in those areas. This study shows why different people have fat
in different areas of their bodies — the fat collects where fat cells have many
alpha receptors.

[L] It would be wonderful if this knowledge could lead to a “thin pill”
that forces fat cells to burn more fat, but Hirsch and the other (lf?esearchers
say this will not be developed soon. They have made drugs that cause cells
removed from the body to burn more fat. These are drugs that stop the
alpha receptors from working. Hirsch feels that someday drugs such as these
will be available to help dieters lose weight.

[M] Although it now seems clear that fat cells are the reason that some
people become and stay fat, researchers are just beginning to understand the
nature of fat cells. They can’t yet explain why some people have more fat

cells than others or where those extra fat cells come from; but they hope

that, with a better understanding of these cells, we may find a way to stop




the signals that lead us to overeat.
For the time being, at least, we can take comfort in the fact that
researchers are looking seriously at the ways our bodies may encourage us

to become overweight.
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