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an illness resembling infectious mononucleosis and who were
found to have rising titres to cytomegalovirus.15 The
patients had fever for two to five weeks and had abnormal
lymphocytes in the blood. Liver function tests were
abnormal in all five patients. The Paul-Bunnell test was
negative and there was no lymphadenopathy or pharyngitis.
Three similar cases in Britain have been described in which
hepatitis was the presenting feature.1' 17 Four other cases
were subsequently reported from Finland in which infectious
mononucleosis developed after transfusion with fresh blood."8
Two of the cases followed open-heart surgery and in all four
patients a rise in titre of antibodies to cytomegalovirus was
shown. Cytomegalovirus was isolated from the urine of one
patient. The suspicion is that the virus was transmitted via
the blood used for transfusion. Since the infection was
associated with fresh rather than refrigerated blood it is
possible that the usual refrigeration process inactivates any
cytomegalovirus which may be present in blood stored in the
usual way.
The development of antibodies to cytomegalovirus at the

time of illness is good but not incontrovertible evidence that
the virus has caused the disease. Isolation of cytomegalovirus
is less easy to evaluate, since these viruses are often excreted
over long periods of time and since symptomless infection is
common.19 It is therefore difficult to decide whether the
virus is the primary cause of the disease or merely present as
a coincidental infection. Cytomegaloviruses are also
" opportunistic " in that they have a particular tendency to
infect patients who are already suffering from some debilitat-
ing disease.20 Chronic pulmonary disease due to cytomegalo-
virus has been described in two adults suffering from
hypogammaglobulinaemia and thymoma,' and ulcerative
lesions in the gastrointestinal tract have been reported in
four adults who had pre-existing alimentary disease.1
Disseminated infection is sometimes seen as a terminal event
in severe illness.22 The report of a patient who died of
cytomegalovirus pneumonia after renal transplantation
illustrates that the virus may occasionally be a hazard in this
field also.23
No doubt with increasing availability of laboratory

diagnostic techniques infection with cytomegaloviruses will

be reported more often. In the meantime cases of hepatitis
in both children and adults should be investigated for
cytomegalovirus infection-which should also be suspected in
cases of infectious mononucleosis in which the Paul-Bunnell
reaction is negative.
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>( Effects of Nicotine
All confirmed smokers know that smoking is pleasurable, but
there is no consensus of opinion on why this is so. A recent
symposium' has reviewed current opinion among experts on
the pharmacological basis of the habit, but there are still many
questions to be answered.
Much attention has been paid to the chemical analysis of

condensates of tobacco smoke produced from various samples
of leaf burned under varying conditions, particularly with
a view to isolating any putative carcinogen. Nevertheless, the
chief pharmacologically active constituent is the alkaloid
nicotine, of which 50-150 jug. is absorbed on each inhalation
of a puff of cigarette smoke, and ultimately two to three
times more if the cigarette is smoked to the last gasp. This
is equivalent to an intravenous dose of 1-2 ttg./kg. body
weight. Formerly the gross descriptive pharmacology of a
drug such as nicotine consisted of a series of discrete collec-
tions of phenomenology, and there seemed to be little connex-
ion between the various groups of actions described. Thanks
largely to progress made by recording electrical activity in
single cells or groups of cells while applying drugs by micro-
pipettes and iontophoresis it is now possible to recognize and
describe an underlying unity in all the actions of nicotine.
Ever since the days of J. N. Langley3 it has been known that
nicotine first stimulates and then paralyses the tissues on which
it acts. W. D. M. Paton and W. L. M. Perry4 showed that
in ganglia nicotine blockade took the form of an initial
stimulant effect-similar to that of acetylcholine-followed
by persisting depolarization and that these are extensions in
time of the same fundamental action.
Two alkaloids-arecoline found in betel nut and nicotine

found in tobacco-are widely used to affect mood. Both
have neuropharmacological activity, but the effects of nicotine
are exerted at certain sites only and are abolished by one
group of drugs (of which tubocurarine is an example) ; the
effects of arecoline and the related alkaloid muscarine are
exerted at other sites and are abolished by another group of
drugs (of which atropine is the best-known example). For
these reasons Sir Henry Dale' classified the actions of acetyl-
choline as nicotinic *and muscarinic, and it now appears
probable that the distinction applies to muscle (skeletal muscle,
nicotinic; smooth and cardiac muscle, muscarinic) ; to post-
synaptic peripheral autonomic nerve (postganglionic para-
sympathetic, muscarinic; preganglionic, predominantly
nicotinic but with muscarinic elements6) ; and to the central
nervous system,7 where both exist.
The disturbing effect of nicotine on cell membranes pro-

duces a wide spectrum of primary and secondary effects.
Small doses of the alkaloid stimulate the central nervous
system in a variety of ways. In animals it is possible to
show' by the use of isotopically labelled nicotine that the
unchanged alkaloid is located in the brain in relatively high
concentrations within a few minutes of intravenous injection,
and that amounts comparable to those likely to be absorbed
during inhalation of tobacco smoke stimulate the brain-
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stem.9 10 These actions need not always be direct ones but
may be the result of a release of acetylcholine" or other
active substance or indeed secondary to alteration of the pre-
capillary blood flow in the brain. In man the localization of
nicotine in the brain may differ somewhat from that found in
animals, and the resulting effects would be expected to be
more complex and to be affected by mood, circumstance, or
previous exposure to the drug and to be complicated by
placebo response. But detailed analysis of electroencephalo-
graphic potentials by computer techniques'2'4 does never-
theless indicate that smoking tends to stimulate rather than
depress the central nervous system. This arousal differs little
in its measurable characteristics from the stimulation which
can be elicited by drugs such as lysergic acid diethylamide
and amphetamine or by sensory stimulation. It is not known
whether excessive or long-continued smoking can induce the
depressant phase so characteristic of the action of nicotine
when applied experimentally in greater than stimulant
amounts. Either effect would account for the psycho-
pharmacological result.
A large dose of acetylcholine (or a dose of nicotine)

injected into the blood stream of an atropinized cat causes
a rise in blood pressure, quickening of the pulse rate, and
other effects consequent upon a release of catecholamine from
adrenal glands. Curiously enough nicotine does not release
amine directly from storage granules isolated from the
adrenal,'5 but it does succeed with platelets from rabbit
blood.'6 It may do so from brain cells, in which case
noradrenaline and dopamine would add to the central
stimulant effects of nicotine'7 and the rise in circulating free
fatty acid and glucose due to the increased adrenal outflow
would provide an energy source.
The effect of nicotine in increasing central activity in the

autonomic nervous system, reinforced by its classical stimu-
lation of autonomic ganglia, accounts for the alternation of
pallor, excitement, and racing pulse (sympathetic stimula-
tion) with nausea, slow pulse, and excessive salivation (para-
sympathetic stimulation) experienced by the tyro smoker. In
man'8 smoking causes sinus tachycardia, an increase in
cardiac output, and a widening of the pulse pressure. This
is the result of sympathetic stimulation and the release of
catecholamine from cardiac'9 and adrenal cells. For long
there has been doubt about the effect of smoking on the
damaged heart, but most physicians forbid it to sufferers from
angina of effort. Recently J. P. Shillingford and his colleagues
have developed a method of measuring cardiac output by
serial observations of dye dilution. They have reported20

the results of an examination of the acute effects of smoking
in patients. Normal persons and those with ischaemic heart
disease but no evidence of infarct showed a moderate increase
in output, but in patients who had had an infarct the decrease
in cardiac output consequent upon inhaling cigarette smoke
was very marked and in a few cases precipitated heart failure.
Patients should be left in no doubt that, however it is taken,
nicotine can be a dangerous drug.
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Revision of History
Lay people are apt to laugh at the medical profession for
following one fashion after another over the years, whether
in diagnosis or in treatment. New syndromes displace old
diseases and pharmacopoeias regularly undergo revision at
the hands of learned committees. Doctors more usually look
on all this as the displacement of ignorance by knowledge,
or the reinterpretation of what was incompletely understood,
rather than the more whimsical response to man's need for
perpetually fresh challenges such as fashion may present in
the mini- or maxi-skirt. Now, a far-ranging revision of ideas
is forced on the historians. Drs. Ida Macalpine and Richard
Hunter, together with Professor C. Rimington, F.R.S.,1 showed
in their paper in the B.M.7. last week that porphyria is the
correct diagnosis for a variety of maladies thought to have
afflicted many members of the royal houses of Stuart,
Hanover, and Prussia. This week (p. 109) a historian, Dr.
John Brooke, senior editor of the Historical Manuscripts
Commission, considers some of the implications of their work
The significance of the new discoveries is evident from Dr

Brooke's comment: " They make such a difference to tradi-
tional views that it will be a long time before the historian
will be able to digest them and embody them in the corpus
of historical knowledge." He himself begins the process of
historical digestion by discussing especially the effect on
British history of the disease in George III and George IV.
Their reigns spanned years of great moment to Britain-the
war against the American colonies, the French Revolution, the
Napoleonic wars, and the foundations of the Industrial
Revolution. Though the power of the Crown in relation
to Parliament is said to have declined during that period, the
influence on the Crown of the gene bearing porphyria would
seem nevertheless to have been so damaging as to encourage
historians to look at those dramatic events with a fresh eye.
A B.M.7. booklet bringing these articles together is pub-

lished this week. It contains the first article on George III's
illness by Drs. Macalpine and Hunter,2 the second (in which
they were joined by Professor Rimington) on porphyria in
the royal houses of Stuart, Hanover, and Prussia,' Dr.
Brooke's historical essay, and an account of the porphyrias
by Professor Abe Goldberg. The porphyrins, named from
the Greek, are purple-red pigments, so the booklet has been
given a purple cover. On its front is an engraving of George
III, on the back the royal badge used by the Stuarts to
symbolize the union of the crowns of England and Scotland.
Copies can be obtained from the British Medical yournal or
from booksellers.3
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