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The tobacco industry claims that its current low tar cigar-
ettes are less dangerous than the untipped high tar cigarettes
that were popular a generation ago. Almost certainly low tar
cigarettes do cause less lung cancer-but the college report
emphasises that there is no evidence that the smoking of
cigarettes of reduced tar or nicotine yield reduces deaths from
coronary heart disease, which numerically is the greatest
killer among the smoking related diseases. Just how complex
are the effects on heart disease of the constituents of cigarette
smoke is shown in the paper by Professor Geoffrey Rose and
his colleagues at p 1583. In its futile pursuit of a safe cigarette
the tobacco industry is chasing a will o' the wisp.
The college report also draws together material on two topics

that have come into the public eye recently: passive smoking
and smoking in the Third World. Even low concentrations of
smoke may affect the exercise tolerance of patients with
coronary heart disease and chronic obstructive lung disease,
and while the link between passive smoking and lung cancer
remains disputed no one can doubt the irritative effect of
smoke on the eyes, pharynx, and psyche of non-smokers.
(Indeed, the lack of any such intrusion into other people's
environments is one factor that has influenced doctors addicted
to nicotine to take their tobacco as snuff.)

Its promotion of tobacco growing and smoking in Third
World countries is the clearest possible evidence of the callous
indifference to health shown by the international tobacco
industry. Advertising of cigarettes in much of the developing
world is "blatant and forceful," says the college report.
For years now the BMJ has argued that further advance in

the control of smoking related disease must come from gov-
ernment action.2- 6 its title means anything the Department
of Health has a duty to produce a coordinated plan taking in a
ban on advertising, changes in taxation, restrictions on
smoking in public places and at work, and control of tobacco
sponsorship of sport and culture. The college report will be
supported by all doctors in its call for such action-and in its
argument that the British government has "a responsibility to
control smoking not only out of concern for the health of its
own people but in full awareness of its exemplary role towards
developing countries."
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Choice of insulin

The aim of any insulin regimen is to achieve the best possible
blood glucose control without evident swings to high or low
extremes, and especially avoiding problems from hypogly-
caemia. Short acting soluble insulin and medium acting
isophane and zinc suspensions are the main types of insulin in
use. They are normally used singly or in combination in
regimens which vary from once to four times daily. The long
acting zinc preparation, ultratard insulin, is sometimes of
additional value, but the use of protamine zinc insulin is

declining rapidly with the development of better formulations.
Once the changeover to 100 unit/ml insulin has been completed
all insulins will in varying degrees be "purified." Insulins are
made from beef or pig carcases, and their structure differs
from that of human insulin by three and one amino acids
respectively. Recently, preparations with the structure of
human insulin have been manufactured either by genetic
manipulation of bacteria or by laboratory manipulation of
porcine insulin. "Human" insulin derived from bacteria by
the brilliant new method of recombinant DNA technology is
described by the epithet chain recombinant DNA bacteria
(crb), and the semisynthetic human insulin derived from pig
insulin is described as enzyme modified pork (emp).

Insulins from different sources may have different effects
at the site of injection, on antibody formation, and vary in
their duration of action, and so these aspects must be con-
sidered in the choice of an insulin preparation.

Fat atrophy or a fatty tumour may develop at the site of
injection, although atrophy is rarely seen now. It may have
an immunological basis, and this might explain why it is
seldom seen in patients taking the purer insulin preparations.'
Fatty tumours occur if repeated injections are given into a
limited area, and these are still seen with the purified insulins.
Localised insulin allergy is rarely a problem and is even less
likely to occur with purified insulins. The very rare pheno-
menon of generalised insulin allergy is associated with high
concentrations of insulin specific IgE2 and may follow ex-
posure not only to beef or purified pork insulins but also to
human insulins. Cases have, however, been either in atopic
individuals or in people with evidence of previous exposure to
conventional insulins.3 4 Human insulin preparations may
confer an advantage. Zinc and protamine components of
insulin may also be responsible for hypersensitivity phenomena.

Insulin binding immunoglobulin antibodies develop in
response to regular subcutaneous injection of most, if not all
insulin preparations. Antibody formation is provoked not
only by impurities, especially proinsulin (now largely elimin-
ated from "purified" insulins), but also by insulin derivatives
(desamido insulin, arginyl insulins, insulin ethyl esters) and
by the complexed insulin preparations with a longer duration
of action.) 6 Human insulins are thus potentially antigenic,
but less so than porcine insulins.7 Beef insulins are more
antigenic than either human or porcine insulin preparations.
Antibody titres gradually decrease over several months after
changing from beef to pork or pork to human insulins.8

Insulin binding antibodies are not known to have any
harmful effects, aiid they are not responsible for diabetic
complications which frequently occur in patients who have
never been treated with insulin. Insulin resistance is excep-
tionally rare whichever insulin preparation is used. Pro-
longation of the action of insulin by the presence of insulin
antibodies might theoretically be advantageous and, though
in practice this effect is probably unimportant, some of the
human insulin preparations do appear to have a shorter
action than similar animal preparations.

Pharmacokinetic studies of human insulin preparations
injected intravenously or subcutaneously into normal and
diabetic people generally show no differences from the effects
of porcine insulin.6 Clinical experience of human insulins
shows no important differences in blood glucose control when
compared with that during treatment using animal insulins,9
and two new studies describing the use of human semi-
synthetic insulins are reported on pp 1578 and 1580. Higher
fasting blood glucose concentrations have been described
with both kinds of human insulins, suggesting that they have
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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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