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within the 10 year follow-up usually allowed for describing
the results of clinical trials.
What is the clinician to do in the face of these seemingly

pessimistic conclusions? The most rewarding course open
to him seems to be that he should accept that the disease is
systemic until proved otherwise and then enter the patients
into current trials investigating the value of adjuvant systemic
treatment at the time of mastectomy. Early results from such
a trial in America give some cause for hope.2

1 Mueller, C B, and Jeffries, W, Annals of Surgery, 1975, 182, 334.
2 Fisher, B, et al, New England3'ournal of Medicine, 1975, 292, 117.

Beta-blockers in anxiety and
stress
Ten years after the introduction of the beta-adrenergic
blocking agents new indications for their use are still being
explored. One such area is that of the effects of beta-blockers
on the central nervous system, in particular in treating stress
and anxiety. At a recent international symposium organised
by Ciba-Geigy in St Moritz, Switzerland, chaired by Professor
P Keilholz, a group of medical scientists and clinicians
reviewed the field and a useful consensus of opinion emerged.
The main action of these drugs is competitive blockade of

beta-adrenoceptors. Within the brain the ascending reticular
activating system contains many noradrenergic fibres whose
endings can be blocked postsynaptically by propranolol and
its congeners. Nevertheless, the action of beta-blockers in
treating anxious patients' may be entirely ascribed to peri-
pheral blockade of sympathetically mediated symptoms such
as palpitations. This interrupts a feedback loop which would
otherwise perpetuate the anxiety. A practical suggestion
made at the symposium was that beta-blockers such as
propranolol or oxprenolol could be combined with centrally
acting sedatives such as diazepam to treat anxious patients.2
In patients complaining primarily of somatic symptoms such
as palpitations, tremor, and diarrhoea, the combination should
emphasise the beta-blocker; in patients with mainly psych-
ological symptoms-tension, apprehension, and irritability-
the centrally acting compound should be more prominent.
The dose of beta-blocker need not be very high: about
60-240 mg daily for propranolol.
A related use for beta-blockers is attenuation of the physio-

logical consequences of normal mental stress. Examples
include driving in busy traffic,3 public speaking,4 and sports
such as ski-jumping.5 Excessive cardiovascular and metabolic
effects may be reduced without appreciably impairing per-
formance. Furthermore, beta-blockers may protect individuals
at hazard from the effects of sympathetic overactivity-for
example, patients with coronary heart disease. There is no
firm evidence, however, that because beta-blockers mitigate
stress effects on the cardiovascular system they prevent the
onset of coronary heart disease. It would be premature to
advocate the widespread use of these drugs as prophylactics
in the middle-aged and elderly.

Other conditions in which beta-blockers have been advo-
cated include mania, schizophrenia, opiate and other drug
withdrawal, alcoholism, essential tremor, and Parkinsonian
tremor. Some new data were presented at the symposium on
the clinical effects of beta-blockers in these various conditions.
With the possible exception of amphetamine withdrawal,

however, the evidence for their value was unconvincing.
In some of these conditions-schizophrenia, for example-
very high doses have been attained with considerable increases
in the blood pressure. Controlled evaluations of beta-blockers
in these conditions are lacking.

Otherwise, these drugs are well tolerated, except in asth-
matics. In low dosage they are devoid of unwanted central
effects such as drowsiness, and they do not induce physical
or psychological dependence. For these reasons alone they
are worth trying in patients with anxiety and stress responses:
for these indications there seems little to choose among the
compounds available, and the practitioner should use the one
with which he is most experienced.

1 Granville-Grossman, K L, and Turner, P, Lancet, 1966, 1, 788.
2 Tyrer, P J, and Lader, M H, British Medical,Journal, 1974, 2, 14.
3 Taggart, P, Gibbons, D, and Somerville, W, British Medical3Journal, 1969,

4, 130.
4 Taggart, P, Carruthers, M, and Somerville, W, Lancet, 1973, 2, 341.
5 Imhof, P R, et al,J7ournal of Applied Physiology, 1969, 27, 366.

Genes for superior
intelligence
Nearsighted people are generally believed to be rather more
intelligent than average. Whether or not this is true-or if
true whether the myopia is merely the result of excessive
"near" work (sometimes referred to as school myopia)-have
remained open questions. Recently, however, Karlsson' has
produced some compelling evidence that not only are myopes
on average more intelligent than non-myopes but that this
intellectual gain precedes the development of nearsightedness.
He studied 2527 high-school students aged 17-18, of whom
377 were myopes. Their intelligence had been assessed by the
California Mental Maturity test at roughly 8 years of age and
by the Lorge-Thorndike test at the age of 17-18. The distribu-
tion of IQ among the entire group of students was similar to
the general population of California, though the mean was a
little higher.
The results showed that at age 17-18 the nearsighted group

scored 10 points above non-myopes on the verbal portion of
the test and 7 points higher on the non-verbal portion, with an
overall average increase of 8 points. The results for the two
sexes were similar. The frequency of myopia was greatest
among those students with the highest IQs. In those students
with IQs above 135, no fewer than 44%0 were myopes com-
pared with a frequency of myopia among the students in
general of about 15%. Comparisons with the tests given to the
same students 10 years earlier indicated that those who subse-
quently developed myopia were on average more intelligent
than those who did not.

If one assumes that myopia is due to a recessive gene then
Karlsson's work appears to have identified at least one gene
which may play a part in determining superior intelligence.
In fact, superior intelligence has already been associated-
presumably as a pleiotropic effect-with several other genetic
disorders. These include recessive torsion dystonia2 and
possibly retinoblastoma and hyperuricaemia; furthermore,
siblings of patients with phenylketonuria and the parents of
autistic children are also found to have above-average intelli-
gence.3 Karlsson suggests that myopia may possibly have had
a selective advantage in man's evolution through its association
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with intelligence. Though this might be true in urban societies,
it seems less likely in a primitive hunting community, where
the drawbacks of myopia might be expected to outweigh any
gains from superior intelligence. The finding of higher serum
concentrations of uric acid in those with higher IQs has
prompted the suggestion that hyperuricaemia, through its
activity as a cortical stimulant, may have played an important
part in the intellectual development of higher primates.4
Biochemical and genetic studies of superior intelligence are
beginning to offer an exciting and interesting field for both
the clinician and the biologist.

1 Karlsson, J L, Clinical Genetics, 1975, 8, 314.
2 Eldridge, R, Lancet, 1970, 1, 65.
3 Eldridge, R, Birth Defects Original Articles Series, 1971, 7(1), 167.
4Harper, R M J, Evolutionary Origins of Disease. Barnstaple, G Mosdell,

1975.

Complement activation and
disease
Like so many mediators ofimmune responses, the complement
system is an indispensable part of the host's defence against
infections. Nevertheless, it may also contribute to tissue
damage in allergic reactions. Complement is essential for the
lysis and phagocytosis of bacteria and viruses coated with
antibody; as a result patients with various forms ofcomplement
deficiency are vulnerable to infections.' Complement may also
contribute to the immune response to tumours.2 In contrast,
complement damages tissues both by its direct action on cell
membranes and by the secondary actions of other immuno-
pathological processes resulting from complement activation.
Thus disease may be caused either by the persistent activation
of complement by immunological stimuli (and in particular
by antigen-antibody complexes) or as the result of intrinsic
defects ofthe complement system which allows its spontaneous
activation.
Complement components are designated with numbers and

capital letters, a bar over the symbol indicating the activated
form of each component. Fragments of each component are
designated by small letters. Nine complement components
(Cl-9) may be detected in the serum, ofwhich C3 is present in
greatest concentration.3 Activation of C3 induces the assembly
of the late complement components C5-9, which attach to and
damage cell membranes. There are two pathways by which C3
can be activated. In the "classical" pathway Cl binds to
complexes formed between antigens and antibodies of some
but not all immunoglobulin classes, a reaction which may
take place in the tissue or in the circulation. Cl, is thereby
converted to the proteolytic enzyme Cl, which in turn cleaves
its two substrates C4 and C2, resulting in the formation of the
C3 convertase C42. This enzyme, also a protease, cleaves and
thereby activates C3.
C3 can also be activated by the "alternative" pathway. This

pathway can be generated readily in vitro by treating fresh
serum with complex polysaccharides, endotoxins, or aggre-
gated IgA. The clinical relevance of this pathway has been
shown by its activation in patients with severe infections
by Gram-negative organisms4 and with IgA cryoglobulin-
aemia.5 In the alternative pathway the early components of the
classical pathway Cl, C4, and C2 are bypassed in a series of
reactions involving the gammaglobulin properdin P, a heat-
labile factor D, and the glycine-rich beta-glycoprotein factor

B. After its activation, factor B splits C3 in a way which is
functionally analogous with the activation induced by C42
of the classical pathway. Furthermore, C3 potentiates this
bypass mechanism by itself activating the components of the
alternative pathway.
These steps in complement activation may be reversed by a

series of inhibitors, of which the most important are those
which neutralise Cl, C3, and C6. The inhibitor of C3, C3b
inhibitor, also blocks the continued generation of alternative
pathway factors capable of splitting C3 and hence has a critical
regulatory function in activating the complement sequence.

Activated complement components also promote acute
inflammation. The split products of C3 and C5-C3a, and
C5a, respectively-are anaphylotoxins; that is, they cause
smooth muscle contraction6 and, moreover, induce the release
of histamine from mast cells and basophils.7 In addition,
complement activation induces platelet aggregation and
intravascular coagulation,8 while the chemotactic stimulus
generated particularly by C5, C6, and C7 leads to the influx
of granulocytes and macrophages, with the subsequent release
of lysosomal enzymes. There are, therefore, many ways in
which the continued activation of the complement sequence
potentiates inflammation.
Complement activation in human disease can be detected

by three principal methods. Firstly, concentrations of comple-
ment components may be shown to be reduced in the serum
and inflammatory fluids such as rheumatoid synovial effusions;
but it is essential to correlate the concentration in effusions
with those of other serum proteins in order to prove that the
depletion of complement is in any way specific. For clinical
purposes it is usually enough to find a general indication of
complement consumption in the form of a reduced
concentration of C3 or of total haemolytic activity, which
measures the integrity of the whole system. When more
specific information is needed a reduction in the concentrations
of the Cl component Clq, C2, and C4 is evidence of classical
pathway activation, whereas low concentrations of properdin
and factor B indicate activation ofthe alternative pathway. The
second method is the detection of complement components by
immunofluorescence in diseased tissues or in phagocytic cells
in inflammatory exudates. Thirdly, activated complement
components may be identified in the serum and tissues, of
which C3b (the breakdown product of C3) can be detected
with reasonable ease by two-dimensional immunoelectro-
phoresis. These methods can be done by most routine clinical
immunology laboratories.
Complement activation has been found in many diseases in

which tissues are damaged by various mechanisms, some
undoubtedly immunological and precipitated by circulating
antigen-antibody complexes. These include such diverse
diseases as postinfectious glomerulonephritis,9 10 liver
disease," dengue fever,'2 and Plasmodiumfalciparum malaria.'3
The activation and consumption ofcomplement in rheumatoid
synovial fluid'4 and in the plasma of patients with systemic
lupus erythematosus'5 are probably attributable to this cause,
and the extent ofthe reaction has some prognostic importance.'6
Complement components are also synthesised in the rheuma-
toid synovial membrane.'7
On the other hand, complement activation is seen in several

disorders whose pathogenesis, although presumably immuno-
logical, is far from clear. Among these may be cited anaphylac-
toid reactions'8 and several forms of chronic skin disease.'9 20
Activation ofthe alternative pathway has been clearly shown in
several disorders such as arthritis after hepatitis B infection,2'
dermatitis herpetiformis,22 and chronic urticaria.23 24 The very
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