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Bombesin—satiety or malaise?

IT has recently been claimed by Gibbs et
al! that bombesin (BBS), like
cholecystokinin (CCK), produces satiety
in rats. However, their report ignores
crucial evidence and lacks critical
controls.

First, there is good evidence that CCK
suppresses feeding because it produces
malaise. This has been shown by
appropriate conditioned taste aversion
tests2. Reports of aversive symptoms in
human subjects injected with small doses
of CCK corroborate the evidence from
rats®>. Further, doses of CCK that
produce food intake suppression produce
abnormal patterns of duodenal activity,
quite different from the patterns observed
during normally induced satiety, from
which it is concluded that the amounts
of CCK injected to produce intake
suppression are much larger than those
that are normally secreted®.

Second, Gibbs et al.! present no
relevant evidence to show that BBS in
the dose injected is not an aversive agent.
It is well known®® that even quite
powerful doses of some agents producing
conditioned taste aversion produce no
observable symptoms of distress.
Moreover, only a very small dose of one
such agent (LiCl) is necessary to
suppress food intake to the extent
reported for BBS’. Gibbs et al.' did not
use the conditioned taste aversion test to
screen for aversive effects. (In such a test
a taste is followed by a dose of the agent
being tested for aversive properties. If the
taste is avoided in a subsequent test, this
shows that the agent is indeed aversive.)
It has been argued that the results of
such a test are ambiguous: conditioned
satiation® could lead to a reduction of
intake in the same way as conditioned
aversion; or, satiation and mild
discomfort or malaise may in fact be
identical. Both such arguments are
contradicted by the experimental
evidence. Conditioned satiation would
resemble conditioned aversion in a
situation where the rat is presented only
with the conditioned taste in the test (the
so-called single bottle test). However, in
a two bottle test where the rat chooses
between a neutral solution and the
conditioned solution, experiments have
shown that when the proper nutrient
solutions®'® as well as other
reinforcers! are paired with a taste then
that taste is preferred over a neutral taste
in a subsequent test. On the other hand,
when aversive agents are paired with a
taste, that taste is avoided'?-13.

Clearly, conditioned satiation leads to
the opposite result that conditioned
aversion does. Such results also dispose
of the second argument. If satiation was
aversive, stimuli conditioned to it would
not be preferred. Even tastes paired with
very weakly aversive stimuli produce an
aversion’. Without evidence from proper
behavioural screening tests, the claim
that bombesin is a satiety agent cannot
be taken seriously. At present it seems
most probable that BBS, like CCK, is
being administered in unphysiological
doses and is therefore suppressing food
intake by producing malaise.
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GiBBS AND SMITH REPLY—We did not
use a conditioned taste aversion
paradigm in our study of the effect of
bombesin (BBS) on feeding' because this
paradigm can no longer be considered a
critical test of the presence or absence of
malaise®. As a variety of agents

(including isotonic saline and
chlorpromazine, a drug with anti-nausea
action) which serve as effective

unconditioned stimuli for the formation
of conditioned taste aversions®“4 do not
produce sickness, the conditioned taste
aversion test cannot be used as evidence
of sickness. Conversely, as some rapidly
acting rodenticides (including strychnine
and cyanide) do not produce a
conditioned taste aversion®, the failure to
produce a taste aversion is not evidence
that rats are not sick®. Thus, sickness is
neither necessary nor sufficient for the
formation of a conditioned taste
aversion.

We rely instead on our demonstrations
that BBS fails to affect the initial rate of
feeding, fails to affect body temperature,
fails to affect water ingestion in the range

of doses that reduce food intake, and
selectively affects feeding!. These results
are good evidence that the effect we
report on feeding is not due to sickness;
none of these results would have been
predicted if BBS were acting simply by
producing illness. We have previously
reported very similar observations’ as
indications  that the action of
cholecystokinin (CCK) on food intake is
not due to malaise, and it is important
that these observations have proved to
be excellent predictors of the results of
human studies.

The satiety effect of CCK in humans
has been dissociated from subjective
reports of discomfort in three studies to
date. The first report was that of
Sturdevant and Goetz®, which Deutsch
misquotes. These authors demonstrated
that, while an intravenous (i.v.) injection
of impure CCK at a high dose produced
side effects, an i.v. injection of a lower
dose significantly reduced food intake
without causing any side effects or
discomfort. This critical dissociation has
now been reproduced twice in humans:
pure or highly purified preparations of
CCK reduce food intake® and ratings of
appetite!® without producing reports of
illness.

Deutsch concludes by assuming that
CCK and BBS are producing malaise
because the doses are unphysiological.
We have previously shown that
intraperitoneal injections of impure CCK
as small as 2.5 Ivy units kg~ ! will reduce
food intake in rats” and that a slow i.v.
infusion of a pure preparation of CCK as
small as 30ngkg™' will reduce food
intake in humans®. Both doses are within
the ranges required to achieve the classic
visceral effects of the hormone in each
species, and are therefore likely to be
physiological.

The evidence does not support
Deutsch’s dismissal of the actions of
CCK and BBS on food intake. The
possibility that these peptides have a role
in satiety can be taken seriously.
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