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a shorter duration of action than conventional insulins.
Because some patients are perhaps also prone to early hypo-
glycaemia it has been suggested that less short acting and more
intermediate acting insulin may be needed. No important
dose differences have been reported, however, though if
anything slightly larger doses of human than porcine insulin
may be required. There is no evidence that blood glucose
control is improved by using human insulins.
At present, the clinical effects of human insulins are not,

therefore, appreciably different from those of conventional
animal insulins. Indications for their use are limited to a
possible advantage in preventing those rare cases of insulin
allergy or antibody mediated insulin resistance.'0 In terms of
cost, the cheapest insulins (U100) are purified beef prepara-
tions; human recombinant insulin is comparable in price to
the purified pork insulins, while human semisynthetic insulins
are inevitably much more expensive. There is then no reason,
either clinical or economic, for routinely transferring diabetics
to human insulins. The choice at the onset of diabetes must
be determined by the considerations presented here and
tempered by the need to know the results of long term trials
which are now in progress.
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Gut peptides and the
control of food intake
The acquisition, preparation, and eating of food have pre-
occupied man for centuries, but only relatively recently have
appetite and the regulation of food intake been studied
systematically. The past decade has seen an increasing (and
fashionable) interest in nutrition in all its aspects. Obesity
has become an alarming problem in many countries, and gastro-
intestinal hormones have become a growth topic for research in
several disciplines, one ofwhich concerns their potential role in
appetite regulation.

The control of food intake is extraordinarily complex, with
psychological factors (taste, smell, visual appeal), conditioned
reflexes, and hypothalamic "centres" all contributing-
together with potential messages to the brain from vagal
afferents responding to gastric or intestinal distension, from
absorbed products of food digestion, and possibly also from
chemical messengers (which may include gastrointestinal
hormones released from the gut). Clearly with such diverse
mechanisms, isolating individual influences for investigation
without interfering with other factors is likely to be difficult.
The main central control areas lie in the hypothalamus. The
lateral hypothalamus appears to be concerned with hunger and
the initiation of feeding and the ventromedial hypothalamus
with the inhibition of feeding-the "satiety centre." Relatively
little is known of the large number of tracts which interconnect
with these regions or of the various neurotransmitters which
mediate their impulses. If all the hypothalamic assembly is
taken as a single unit, however, then messages may be assumed
to reach it either by way of the nervous system or via the blood-
stream.
The idea that gastrointestinal hormones released after a meal

might reach the brain and stimulate the satiety centre was
derived from the observation that some form of message in-
hibiting feeding comes from the stomach and small intestine
when they contain food. Part of the stimulus seems to be
physical and due to distension,'- 3and this may be enough to
explain why bulky meals satisfy hunger better than those of
an equal energy content of refined carbohydrate.2 Foodstuffs
are more powverful than bulk alone in promoting satiety, how-
ever, and vagotomy only incompletely abolishes the satiating
effect of food in the stomach or small intestine, suggesting that
hormonal factors may also play a part.) 6 Food placed in an
isolated transplanted stomach elicits satiety,7 and the satiating
effect of food in the small intestine is, if anything, greater than
that of food in the stomach.

In 1973 the gastrointestinal peptide hormone cholecysto-
kinin-pancreozymin (which is released when food enters the
small intestine) was shown to inhibit feeding when injected
intraperitoneally in rats.8 Since then numerous studies have
shown that injections or infusions of this hormone decrease
food intake in both animals and man.8-- 16 The problem is
whether these effects are physiological or merely a pharmacolo-
gical (though nevertheless interesting) effect of large doses of
cholecystokinin, as suggested by several dissenting voices.17->9
The present debate is in many respects very similar to that

which took place some years ago over the role of gastrin in
regulation of pressure in the lower oesophageal sphincter. The
argument goes as follows: lower oesophageal sphincter pres-
sure rises after a meal; gastrin is released by a meal; injections
or infusions of gastrin produce a rise in lower oesophageal
sphincter pressure; therefore the observed rise in lower oeso-
phageal sphincter pressure after a meal is due to the gastrin
released by that meal. This debate is 10 years old and still not
convincingly concluded, but a consensus view might now be
that gastrin may have a relatively small effect but is only one of
many factors which influence lower oesophageal sphincter
pressure. Interested readers may follow the debate in retro-
spect in a series of papers and sometimes entertaining corres-
pondence.2"24
The case for cholecystokinin as a satiety hormone seems

much weaker than was that of gastrin as an oesophageal
sphincter tonic. Cholecystokinin would presumably have to
reach the hypothalamus (or some part ofthe brain in connection
with it) and so would have to cross the blood-brain barrier.
This would seem to be an unnecessarily difficult arrangement,
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particularly as the brain already contains large amounts of
cholecystokinin. In fact, injected cholecystokinin appears to
affect appetite by a peripheral rather than a central action, and
the effect of injections of cholecystokinin is reduced by
vagotomy.2527 Another problem is that the stomach appears
to transmit a hormonal agent which decreases appetite7-
but there is no cholecystokinin in the stomach. For this and
other reasons, other "satiety hormones" have been postulated,
including glucagon,28 somatostatin,29 and bombesin.30 Similar
objections may be raised to the studies with these hormones as
to those with cholecystokinin,31 but in the present state of
knowledge detailed discussion is unwarranted: for we still do
not know to what extent somatostatin and bombesin are re-
leased into the bloodstream after meals, if they are at all.
"What is physiological ?"-as Grossman asked ofgastrin2"-

is not an easy question to answer. This is particularly so of any
observed action (other than the primary actions of contrac-
tion of the gall bladder and secretion of pancreatic enzymes)
of cholecystokinin, which exists in the body in multiple
molecular forms32-35 which differ both quantitatively and
qualitatively in their actions, which may be available only in an
impure state, and which are measured either by weight or by
two quite different biological methods of standardisation (the
Ivy dog unit or the Crick, Harper, Raper unit), the equivalence
of which is not clear.36 3 Furthermore, controversy continues
about which molecular forms are released into the bloodstream
after food and in what amounts. With a gastrointestinal hor-
mone such as cholecystokinin with a well documented primary
action (in this case, gall bladder contraction), if an observed
effect is to be considered as possibly physiological the starting
point should be the occurrence of that effect after intravenous
infusions of the hormone in sufficient doses to produce a sub-
maximal primary action. If physiological, therefore, a satiety
effect of cholecystokinin should be seen with doses which
produce (say) half of the maximum possible gall bladder con-
traction. This would compare with the degree of gall bladder
contraction seen after a fatty meal (variable, but usually
between 30" ,, and 70° 0). This degree of gall bladder contraction
may be produced in man by infusions of cholecystokinin-33
of between 200 and 500 milli Ivy dog units 'kg per hour or 4-10
ng kg per hour of cholecystokinin octapeptide. Few studies in
man have used infusions of cholecystokinin in relation to food
intake. In two which showed a satiety effect the doses used
were roughly 3012 and either 12 or 2413 times this dose. In
contrast, in one study where only a sixfold greater dose was
used the intake of food seemed actually to be increased rather
than decreased by cholecystokinin.17 Diarrhoea and abdominal
cramps17 or malaise'2 were reported by some of the individuals
given cholecystokinin, which would not be expected if the
doses were "physiological." Thus, though the satiety effect of
cholecystokinin is interesting (indeed it may well have local
importance as a satiety signal within the brain),38 the function
of cholecystokinin as a true satiety hormone acting by way of
the bloodstream is at best not proved.

Interest in the chemical control of food intake continues to
grow. Many different transmitters may play a part which at
present is still not clear,4042 and some may stimulate appetite
rather than reduce it.43 The quest for a single "holy grail" of
appetite regulation42 must, however, surely be doomed to
failure. Similarly, though inborn influences are important in
predisposing to obesity,44 environmental and psychological
factors45 46 are probably more responsible for the epidemic of
obesity which is apparent in most affluent societies (including
now Britain)47 than inborn or acquired failure of control of
food intake.

Obesity is not an inevitable consequence of affluence: it is
much commoner in richer than in poorer countries, but within
those richer countries obesity is seen much more frequently
in those of lower socioeconomic state. In one study in the
United States 300' of women in a "low status" group were
obese compared with only 5°% of a "high status" group.45
This is probably the result of factors operating in early life,
as similar differences are observable in schoolchildren. It
might be argued, therefore, that obesity is due more to social
factors than to an abnormality either of metabolism or of appe-
tite regulation involving either gut hormones or other control
mechanisms. Several recent studies, however, seem to suggest a
quite different way in which gut peptides and obesity might be
connected. Some foodstuffs contain biologically active peptides,
some of which appear to be identical with, or closely similar
to, peptides found in the gut or brain or both.48-5' Some are
opiate-like peptides analogous to the endogenous morphine-
like substances found in the body ("endorphins"), and these
have, by analogy, been called exorphins. Endorphins have been
suggested as satiety signals,52 but exorphins, by contrast, seem
to have less effect on food intake than on the function of the
gastrointestinal tract (increasing small intestinal transit
time).53 Slower small intestinal transit may result in more
complete absorption ofingested energy, so perhaps foods rich in
exorphins would be more likely to result in obesity than iso-
energetic foods without exorphins. Similarly, unrefined foods,
as well as inducing satiety, yield less energy for absorption
than isoenergetic refined carbohydrates. Food absorption
may well turn out to be as important a factor in the regulation
of weight as food ingestion, and if so both exogenous and endo-
genous gut peptides have obvious parts to play. Do the morbidly
obese "land whales" of California who fill increasing numbers
of hospital beds eat refined foods rich in exorphins ? There is
still a lot of work in this subject for the researchers to get their
teeth into.
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Death in Venice?
Whether the BMA should remain as a member of the World
Medical Association has been debated for at least 10 years.
At one time it had been hoped that the re-entry ofthe American
Medical Association would encourage other national associa-
tions to rejoin: in fact, membership of the association has
shown a progressive decline, from 60 in 1971 to 51 in 1977
and 40 in 1983, and large parts of the world are unrepre-
sented-including Canada, the Nordic countries, the Nether-
lands, and the whole of black Africa apart from Lesotho and
Transkei. Moreover, the renewed participation of the United
States has raised other problems stemming from the propor-
tional representation system of the new constitution which
bases votes on "paid up" membership; as the recent meeting
in Venice showed (p 1644), this means that a majority of
countries may support a course of action and yet be con-
sistently defeated by a weighted number of votes registered
by a minority of the larger, richer countries.
The WMA has a long history of useful contributions to

medicine, including conferences on medical education and
declarations on ethics, death, abortion, and torture. Neverthe-
less, though the BMA (including the then editor of the BMJ,
Dr Hugh Clegg) played a prominent part in establishing the
organisation in 1947, both its council and its representative
body have been unhappy with the set up 35 years later. "If
the average doctor is to be convinced that the WMA is other
than an ineffectual talking shop and a travel club for the
privileged few its committees will have to answer some
searching questions" the BMJ commented after the 1977
Dublin meeting, and these questions have not been answered.
The BMA's discontent culminated last year in the council's
setting 1985 as a deadline for satisfactory reforms, pending
which it would recommend withdrawal, and this year in a
resolution at the annual representative meeting that unless a
fairer voting structure was introduced "the BMA should
cease to be associated with the WMA."
The year 1985 was chosen to allow time for negotiation

because at the time of the council discussion the WMA was
meeting every other year. In future, however, it proposes to
meet every year and in my view, given the decisions in Venice,
the BMA's links with the WMA should die. There seems little
point in not following the resolution of the representative
body straight away: the time and the abilities of too many
important people have been wasted for too long.
Even so, British withdrawal from the WMA should not

mean that it should abandon its role in international medical
discussions-rather the reverse. The topics are both numerous
and urgent-among them medical manpower, new ethical
dilemmas, alternative medicine, and how the developed world
can help the underdeveloped parts, particularly in the develop-
ment of effective drugs for tropical diseases. Several national
medical associations outside the WMA, such as those of the
Nordic countries, have efficient non-luxurious conference
centres where real progress could be made in two or three
days. Why not, then, propose that meetings on a single topic
should be held-without the trappings of large scale meetings
or the distractions of international medical politics ? The
subscription of £11 000 that the BMA currently pays the
WMA would be well spent on such a new initiative.

STEPHEN LOCK
Editor, BM7
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