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- Fat? Maybe Body’s Too Efficient

By The Boston Glape

Why can some people diet and still put
on-unwanted flesh while otirers can-eat ali
they want and still stay thin?

New research offers an explanation for
this ancient injustice: Some fat people have
a biochemical defect that ailters the way
they burn up food energy.

The discovery begins to explain why at
least some, if not most, overweight people
burn up fewer calories as heat and store
the extra energv as fat. In a metabolic
sense. obese people are more efficient than
thin people — theyv make each calorie
count for more.

THE METABOLIC quirk that apparent-
iy causes so much anguish for milions of
obese Americans was probably a great ad-
vamtage to our forebears who had to make
tne most of an uncertain food supply that
regularlv swung from feast to famine.

In essence. modern-day obese "people
with the biochemical trait are saving up
for a famine that never comes.

The finding. one of the very first to pin
down a biochemical basis of obesity, was
made bv a Boston-based research team at
the Beth Israel and New England Deacon-
ess Hospitals, and reported Friday in the
New d Journal of Medicine.

THE DISCOVERY marks ‘“the first
time we have evidence that obese people
have a biochemical deéfect not caused by
overeating or excess weight.” said Dr. Jef-
frey S. Flier of Beth Israel, ieader of the
research team.

Flier and his colleagues. Australian Ma-
rio De Luise and Dr. George L. Blackburn
of the Deaconess, say they believe the find-
ing will open new avenues of inquiry into
the interaction of brain. behavior and
biochemistry that lies behind the stubborn
obesity problem.

But thev are nowhere mnear a pill. a

special diet or a treatment that would com- ==
pensate for the biochemical abnormality. &

The specific defect is a markedly lower g

level in obese people of an important en-
zvme whose role is to maintain the chemi-
cal balance between the interior of celis
and their external environment.

THIS ENZYME, calied sodium-potas- ©
sium-ATPase, functions as a chemical &

“pump” to transport sodium and potassium
across the membrane of every living cell
For life to be possible, a precise balance of
these electrically charged chemicals — low
sodium levels, high potassium — must be
maintained at all costs inside the chemicai
factory of each cell.

Apparently many fat people can sustain
life while spending far less energy on the'
continuous business of maintaining sodium-
potassium balance.
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METABOLIC OBESITY?

For the adipose tissues of an animal or a human
being to increase, more calories must be ingested and
absorbed than are needed to satisfy the organism’s
metabolic requirements. In normal persons, there is a
close coupling between metabolic demands and ca-
loric intake, so that weight normally remains relative-
lv constant in adults. Many reasons for disturbances
in regulation of caloric intake are fairly well under-
stood. These causes inciude damage to the hypotha-
lamic saliety center, certain types of emotional dis-
turbances, socially established patterns of eating, per-
sistent high caloric intake in persons whose needs
have lessened as a result of alterations in their level of
activity, and a few endocrine diseases, especially hyv-
peradrenocorticism.

Although these classifications suggest a clear rec-
ogriuon of the nature of the disturbance, there are
many gaps in our knowledge of the intimate mecha-
nisms involved. For example, although the impor-
tance and interplay of the satiety and hunger centers
of the hypothalamus are well understood, the factors
that activate them are not clear. This deficit in our
understanding makes the provocative articie by
De Luise, Blackburn, and Flier in this issue of the
Journa! especially interesting. They have demonstrat-
ed that, like the ob/ob mouse, some obese patients
have reduced activity of the sodium pump and there-
fore have an increased level of sodium in their intra-
celinlar fluid. Since the energy requirements of the so-
diurn pump represent @ substantial proportion of the
total caloric requiremen: at rest, this finding implies
that the obese human being. again like the ob/ob
mouse. car: gain weight on a caloric intake that would
not perm:: weight gain in normai persons. Of coursg,
this paper represents only a prelude to the necessary
studies, since the oniy human cells that have been
studied so far are erythrocytes, whose contribution to
the total-body energy requirement is certainiy small.
But ler us assume that further studies show the same
difference in the sodium pump in tissues constituting
a larger mass, such as muscie, liver, or brain tissue.
How should such findings be interpreted?

If a normal person undergoes a change in caloric re-
quirements, the caloric intake is reduced sufficientiy
to maintain a metabolic balance. This statement is
true whether the reduction occurs because of lessened
physical activity or because of the development of hy-
pothvroidism. What happens in the case of obese pa-
tients? Why do they not also reduce their intake, since
their needs are less? To use De Luise’s observation to
help expiain the pathogenesis of obesity, therefore, it
seems to me that one must also postulate a defect in
the hypothalamic regulatory mechanisms. Perhaps
this observation is not important merely because 1t
shows that obese patients are more efficient and there-
fore can become fat with less caloric intake. Its major
importance may lie in the implications that it raises
about the mechanisms of appetite control.

In ob/ob mice, the abnormality invoives the brain
as well as the erythrocytes and other somatic cells.
The same situation probably exists in obese human
subjects. If so, the flow of energy in the hypothalamus
resulting from the activity of the sodium pump would
be less than normal. It is known that an increase in
body temperature decreases feeding and that a de-
crease in temperature increases it.!? Decreased local
temperature as a result of reduced energy flow in the
hypothalamus might stimulate this increase of food
intake. Is it possible that the major effect of reduced
activity of the sodium pump is to cause obesitv by
cooling the hypothalamus?

Whatever its importance in physiologic terms, the
observation probably has a practical clinicai utility.
With this difference as a key. it should be possibie to
sort out the patients with hyperphagia caused by hv-
pothaiamic damage, Cushing’'s svndrome. or mere
psychoperversity {if such a condiuon exists! from
those with this metaboiic abnormality. This applica-
uor aions would be a considerabie contribution.
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