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Normally, when haemoglobin takes up or releases oxygen it
undergoes changes in its structure which affect the shape of
each polypeptide chain as well as of the whole tetramer. During
oxygenation the haem iron moves into the plane of the por-
phyrin ring at the interface between the alpha and beta chains,
and this results in alteration in the shape of the associated
globin chain. The changes in one globin chain facilitate the
uptake of oxygen by the other globin chain in a "haem-haem"
interaction. Anything which alters the stability of the globin
chain and decreases haem-haem interaction affects oxygen
affinity. In Hb-Chesapeake there is molecular substitution in
the globin chain at the alpha,-beta2, interface, which leads to
stabilisation in the oxy-form and makes the haemoglobin
relatively resistant to deoxygenation, and Hb-Chesapeake is
therefore known as a high affinity haemoglobin.
The capacity of haemoglobin to deliver oxygen is expressed

by the shape and position of an oxygen dissociation curve.
High affinity results in the curve becoming altered in position
and in shape: it is shifted to the left of normal and the shape is
altered from its usual sigmoid form to a more hyperbolic one.
The clinical effect is that when the partial pressure of oxygen
falls in the peripheral circulation less oxygen is released, result-
ing in relative anoxia and compensatory erythrocytosis.
Charache and his co-workers' correctly postulated that in their
patient the erythrocytosis had been caused by increased
oxygen affinity of the Hb-Chesapeake, and this observation
opened the way to recognising the association of polycythaemia
with high affinity haemoglobins.

In the past ten years an increasing number of high affinity
haemoglobins have been reported from various countries, and
there have been several recent reviews.2-4 Some of these
haemoglobins have been identified in Britain, including Hb-
Denmark Hill,5 -Heathrow,6 -Rahere,7 -San Diego,8 and,
recently, -Radcliffe.9 These variants differ from each other in
their amino-acid substitutions, but the effects are the same.
Some have been detected during haemoglobin electrophoresis
screening programmes, and some have been detected in
patients being investigated because of erythrocytosis. Many
patients, however, had been diagnosed previously as having
polycythaemia vera-and treated accordingly with venesec-
tions or radioactive phosphorus-before a review, perhaps
because of unusual clinical presentation or failure to respond
to the treatment, led to a correct diagnosis being made. But the
differential diagnosis may be difficult, especially so when the
clinical presentation of a patient with high affinity haemo-
globin may be due to the erythrocytosis. For example, the
patient with Hb-Radcliffe9 was first seen when he presented
at the age of 51 years with deep vein thrombosis. He was found
to have a haemoglobin of 18 4 g dl and a raised platelet count
of 927 x 109l1; the red cell volume was 48 5 ml kg. Over the
next three years his haemoglobin concentration increased to
almost 21 gAdl. This was so characteristic of polycythaemia
vera that it is not surprising that he was diagnosed and treated
as such. It was only when the patient and his family were
reviewed some years later that the abnormal haemoglobin was
detected in the patient himself, his son, and his daughter.

It may be difficult to establish by haemoglobin electro-
phoresis that a high affinity variant is present, though this
procedure will detect at least some of them. But, as all the
variants have an abnormally high affinity for oxygen, they will
be detected by plotting an oxygen dissociation curve or more
simply by measuring the P50 (the Po2 at 50%/' oxygen satura-
tion).'0 If possible, one of these tests should be carried out on
all patients with erythrocytosis, certainly before they are
treated. The possibility of the presence of a high affinity

haemoglobin should always be considered in a patient with
apparently idiopathic polycythaemia if there is any unusual
clinical or haematological feature, such as a normal total
leucocyte or platelet count, or the absence of splenomegaly.
The erythrocytosis associated with high affinity haemo-

globin is essentially compensatory, and the question arises
whether this can give rise to clinically important manifesta-
tions. Thromboembolic disease may occur,9 and the patient
with Hb-Heathrow was found to have early coronary artery
disease.6 When the PCV is consistently high the resulting
increased blood viscosity is likely to predispose to thrombosis.
Other reported effects that may be attributed to high viscosity
include a full feeling in the head and dizziness (common
symptoms of polycythaemia vera), and these appear to have
responded satisfactorily to venesection. Nevertheless, we have
little information on the long-term effects of venesection in
patients whose red cell mass has been increased to meet the
need for adequate oxygenation.

Venesection to keep the haematocrit value below 0-60 seems
reasonable if clinical symptoms or signs indicate the need for
treatment. Even so, since high affinity haemoglobins are
inherited and the erythrocytosis is compensatory, any treat-
ment indicated is likely to be lifelong and should be restricted
to what is absolutely necessary.
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Do people smoke for
nicotine?
It is often thought that people smoke cigarettes because of
the satisfaction derived from inhaling nicotine. According
to this view they adjust their pattern of smoking to maintain
optimum blood nicotine concentrations, but this assumes
that smoking is a form of nicotine dependence and the
evidence is not strong. The psychological effects of nicotine
are variable, and, while some people find that injections of the
alkaloid produce pleasant sensations, others do not. One
doctor who injected himself repeatedly with nicotine came to
prefer the injections to smoking a cigarette, and felt deprived
when he stopped the injections.' Others have also recorded
what they regard as a nicotine-abstinence syndrome,2 3 but in
many studies the withdrawal symptoms could have been due to
deprivation of other factors associated with smoking. We could
perhaps more accurately talk of a tobacco than a nicotine-
abstinence svndrome.

Several studies have shown that volunteers smoke different
types of cigarettes at different rates. In general, puff frequency
and the proportion of nicotine absorbed from a cigarette
appear to increase as cigarettes of lower nicotine yield are
smoked.4 5 A serious objection to these studies, however, is that
low-nicotine cigarettes also have low yields of other con-
stituents such as tar, which contribute to the taste and
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satisfaction of the smoke. Indeed, some low-nicotine cigarettes
are difficult to light and smoke, and the increased depth of
inhalation or rate of puffing6 is likely to have little to do with
nicotine itself. Recent studies of the effects of chewing gum
containing nicotine on smoking suggest that if nicotine has a
role in determining smoking behaviour it is small. In a
crossover study the pattern of smoking was studied in
volunteers who chewed chewing gum containing nicotine or a
placebo chewing gum, or had no chewing gum at all. The
results showed that chewing gum considerably reduced
cigarette consumption, but that the chewing gum containing
nicotine led to little more reduction than did the placebo
chewing gum.
One study of the effects of intravenous doses of nicotine on

smoking behaviour is often cited in favour of the nicotine-
dependence hypothesis,8 but the results do not entirely support
it. Four men received either 6 mg of nicotine by intermittent
infusion or similar infusions of saline solution over six hours;
they were not told which they were receiving. No statistically
significant difference was shown between the number of cigar-
ettes smoked during the control and the nicotine infusions. For
five other volunteers the concentration of nicotine was in-
creased to 22 mg over six hours. Now each man smoked on
average 2 7 fewer cigarettes during the nicotine sessions, a small
but statistically significant decrease. An infusion of 22 mg of
nicotine is, however, equivalent to smoking about nine
cigarettes. Thus if the pleasure of smoking or the craving for
tobacco is due to the general effects of nicotine a much
greater reduction in smoking frequency should have been
observed. The results of the experiment therefore suggest that
nicotine has a definite but small role in the smoking habit.
More recently similar experiments have tended to support
these conclusions.'9 10
One piece of evidence that weighs against the nicotine-

dependence hypothesis is that in America and Britain the
nicotine yields of cigarettes have declined by about half over
the last 15-20 years, but cigarette consumption has not
doubled. In Britain cigarette consumption in men has remained
fairly steady, and in the United States it even appears to have
declined. Even if nicotine does influence smoking behaviour,
over several years it does not appear to be important.

Re-examining the nicotine-dependence hypothesis, a recent
paper concludes that it is based on slender evidence.1" The
paper describes an experiment in which 12 volunteers who
inhaled tobacco smoke under controlled conditions reduced
their spontaneous smoking in a dose-related way-that is, the
greater the intake of tobacco smoke during the control period
the less they subsequently smoked when they could smoke at
will. They were later given equivalent doses of intravenous
nicotine; but this failed to affect their smoking, even though
intravenous nicotine produced physiological effects similar to
those that followed smoking. Possibly inhalation and intra-
venous infusion produce different effects; nevertheless, this
study is one of the most direct investigations of the nicotine-
dependence hypothesis.

If not nicotine, then what does mainly determine smoking
behaviour ? Tobacco dependence seems to be a complex
phenomenon, and pharmacological agents are probably only a
partial explanation. The other likely factors include the ritual
of manipulating cigarettes in the hand and lips, taste and
smell, relief of tension, and enhancement of sociability. But
what makes people smoke is still largely a mystery.
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Teaching general practice
Two years ago when we reviewed the progress of general
practice teaching in British medical schools' there were
promising signs. Its academic credentials had become more
mature, while the medical hierarchy showed a greater accept-
ance of its role. So on the surface today's virtual absence of
medical schools without departments or subdepartments of
general practice seems a gratifying continuation of previous
trends-and all the more impressive because the latest develop-
ments have taken place in London and at Oxbridge.
Even so, there are more intransigent problems. These can

be recognised by careful reading of parts of the daunting
accumulation of evidence which the Royal Commission on the
NHS is digesting. On the one hand, the University Grants
Committee centres its evidence on support of the traditional
base of the teaching hospital, including the view that the
general practice contribution to teaching "cannot be more than
a valuable but ancillary activity." It equates teaching hospitals
with "the best possible medical practice," though how learning
based on them aids students to "develop the flexibility to deal
with changing patterns of patient care" is not made clear. The
evidence goes on to equate weakening of the capacity of teach-
ing hospitals to discharge their functions with the progressive
decline in the standard of medical competence and practice-
a view that many British doctors will find extraordinary.
The British Medical Association's evidence, on the other

hand, welcomes university departments of general practice,
but it is disturbed by the differences between medical schools
in both resources and curricular time available for developing
the teaching of general practice. This evidence refers directly
to London, where some of the difficulties may be concentrated.
No doubt London presents special problems. Often it is
difficult to find practices suitable in terms not only of teaching
potential but also of geographical convenience. Moreover,
money for employing teaching staff is genuinely short, as
are also resources for providing adequate back-up for them.

It may be that the difficulties are being unwittingly per-
petuated by a vicious circle which will not be broken till it is
recognised. The London teaching establishment and the
University Grants Committee have many common denomi-
nators, and their attitude towards the place of general practice
teaching is probably shared. Perhaps those promoting general
practice teaching in London still have to overcome the sort of
intellectual resistance that has subsided elsewhere. But those
who are attempting to show the value of academic general
practice might question whether they do not do their case a
disservice by trying to do an impossible range of activities on
the resources they have. It is hard enough simultaneously to
teach well, to administer, to research, and to project the
image of a new discipline; it is even more difficult without
adequate support in terms of colleagues, finances, and time,
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