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Transfusing white cells

Until recently granulocyte transfusions have not been prac-
ticable siniply because routine techniques do not provide
enough cells to achieve an effective clinical response. In a
neutropenic patient 40 or more units of donor blood would be
needed to replace normal daily requirements, and an even
greater amount would be required to compensate for the
increased consumption of granulocytes if the patient has an
infection. But means have now been developed for obtaining
adequate numbers of functionally active granulocytes selec-
tively and safely from donors.'-3

Selective separation of granulocytes may be achieved either
by centrifugation or by filtration. Centrifugation requires a
specially designed apparatus, of which two types are now
available. In one (IBM or Aminco) the filling of the centrifuge
bowl and the return of processed blood to the donor are a
continuous process, while the other (Haemonetics) operates a
discontinuous system, in which the filling of the bowl and re-
turn of blood to the donor are separate. Each procedure has
merits and also drawbacks. The discontinuous system is a
less efficient technique for collecting granulocytes,2 and it
causes intermittent changes in blood volume during donation,
which may sometimes lead to vasovagal attacks. It also infuses
into the donor an amount of acid-citrate dextrose which may
cause side effects such as nausea and transient paraesthesia.
But it is easier to operate and to maintain and considerably
cheaper both in its capital cost and its running costs.

Cell separators are widely used for other therapeutic pur-
poses, predominantly for plasma exchange in paraproteinaemias,
for removal of the abnormal cells in certain leukaemic patients,
and for harvesting platelets. When an instrument is already
available in an institute for these other purposes it can be put
to further good use for granulocyte collection, but if no such
facility exists then for convenience and economy filtration
leucapheresis is the method of choice for granulocyte harvest-
ing. This process depends on the ability of granulocytes to
adhere to nylon fibres from which they are subsequently
eluted, concentrated by simple centrifugation, and then infused
into the recipient. With heparinised saline as an anticoagulant
there is a continuous process of bleeding and returning filtered
blood to the donor. An adequate yield of granulocytes requires
about 3 litres of blood to pass through the filters, and this
requires a running time of two to three hours. As a rule the
donor tolerates the procedure well, though a transient fall in
haemoglobin ofabout 1 g,dl occurs as a result ofhaemodilution
with infused saline, and the platelet count may fall, also tran-
siently, by 50%0.
Whichever technique is used it is necessary to select donors

with somewhat greater care than for routine blood transfusion.
To avoid a possible (though slight) risk of cardiac arrhythmia
or cerebrovascular accident donors should be younger than 50
years, and there should be no history of a medical condition
which might be a contraindication to anticoagulation or to
routine blood donations. ABO compatibility is essential, and
some degree of HLA compatibility is also desirable, for it
promotes survival of the transfused granulocytes.4 Whether
or not to use relatives as donors depends to some extent on
whether bone marrow transplantation may be attempted later;
a graft from a related donor is less likely to take if blood pro-
ducts from relatives have previously been given.5 Patients with
chronic granulocytic leukaemia are a useful source of granulo-
cytes, and there does not appear to be any serious contra-
indication to their use.6 7 Since, however, this is not a common

disease there are few suitable donors, and normal individuals
must be the main source.

Patients most likely to benefit from granulocyte transfusions
are those with severe neutropenia (neutrophil count below
0-5 x 109/1) and an infection not responding to antibiotics.8
Cellulitis, necrotic ulceration, and pneumonia are particularly
difficult to control with antibiotics alone in such cases, and
granulocyte transfusions may be of special value. In aplastic
anaemia, too, infection has become the major cause of death
now that haemorrhage can generally be controlled by platelet
transfusion. There is still need for controlled trials to define
more precisely those situations in which granulocyte trans-
fusions can be used to advantage, but the evidence already to
hand' clearly indicates the potential value of a granulocyte
transfusion service, possibly organised at a regional or national
level, with an appropriate donor panel.
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Pathogenesis and
epidemiology of
schizophrenia
Research workers are inching slowly forward in their efforts
to find an explanation for schizophrenia that will both stand
up to scientific criticism and have clinical application. Recent
advances allow the hope that knowledge from several different
lines of research may begin to converge, so that, instead of
fragmentary bits of knowledge and untestable theories, at least
the outline of the jigsaw will begin to be apparent, even though
many pieces may still be missing.
One type of advance has been epidemiological. Two major

international studies' 2 have shown that clinicians the world
over recognise a large central group ofsymptoms, including the
first-rank symptoms of Kurt Schneider,3 as characteristic of
acute schizophrenia. There is less agreement on the symptoms
outside this central group that should also be regarded as
sufficient for a descriptive classification of schizophrenia.
Physicians in the United States and the Soviet Union tend to
favour a broader clinical definition-this includes features
such as personality change, unusual modes of thinking, and
emotional remoteness-than do their colleagues in Western
Europe. This difference cannot be resolved by clinical dis-
cussion but only by showing some other kind of unity or
discontinuity-for example, whether genetic factors are
common to both types of symptom or whether each responds
to the same types of medication. For the moment it is clear
that the central group of symptoms may be recognised reliably
by trained psychiatrists and acts as a convenient marker in
about two-thirds of all patients given the diagnosis of schizo-
phrenia.4 This should make for greater clinical comparability
in future studies.

Family and adoption studies have suggested a fairly definite
genetic contribution to schizophrenia, though neither the
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mode of transmission nor the extent of genetic determination
is by any means clear.5 6 In one of a collection of papers on
current concepts of schizophrenia published in the American
Jfournal of Psychiatry, Matthysse and Kidd7 have calculated
that neither a single major locus nor a multifactorial model
can account adequately for the rates of schizophrenia found in
practice in the relatives of schizophrenic patients. Both models
predict genetic heterogeneity among schizophrenics, which
means that biological factors might not be operating in all
cases. On the other hand, the most promising work on
environmental transmission has not been adequately confirmed
on repetition possibly because of differences in the diagnostic
composition of the series of "schizophrenic" patients.8 9
The value of the phenothiazines in treating the central

symptoms of schizophrenia and preventing their recurrence
is undoubted. The injected forms have some advantages
because of more certain absorption and because some patients
who are willing to accept injections would not bother to take
tablets. The possibility that there may be undesirable conse-
quences from very long-term medication cannot, however, yet
be eliminated. This advance in pharmacotherapy has stimulated
research interest. For example, abatement of schizophrenic
symptoms by phenothiazines and butyrophenones is associated
with blockade of dopamine receptors in the brain, while
provocation of similar symptcms by amphetamines seems to
result from an increased synaptic activity of dopamine or
noradrenaline, or both. Snyder, who first wove the threads
of this dopamine hypothesis together, has remained cautious
in his appraisal,'0 since there is no direct evidence that
dopamine has anything to do with schizophrenia, but he can
justifiably claim that the indirect evidence is impressive. It is
too soon to talk about the anatomy of schizophrenia, but the
work of Slater, Beard, and Glithero," who described typical
"schizophrenic" symptoms in patients with temporal lobe foci,
and more recently of Gruzellier,12 who found a lateralised
dysfunction in schizophrenic patients, when combined with
our increasing knowledge of the distribution of the dopamine
system in the brain indicates some potentially fruitful lines for
investigation. Several other biochemical hypotheses are well
worth pursuing.13
Meanwhile, it remains true that schizophrenia becomes a

chronically handicapping condition in at least one-quarter of
cases in spite of pharmacological treatments. As with other
such disabilities, this does not mean that nothing can be done
to help. Progress has also been made recently in understanding
the nature of the environmental factors that can help maintain
an optimum balance on the schizophrenic tight-rope.'4 There
are dangers on each side. The tendency of the schizophrenic
patient to withdraw may well be protective in part, but in
conditions of social poverty it can go too far.'5 On the other
hand, the patient seems to be vulnerable to social pressures
that most people take in their stride.'6 Those who live in a
family where there are unrealistic expectations, a ready ten-
dency to criticise, or too much emotional involvement are
particularly at risk of relapse.17 Under these circumstances
medication is most useful, but the provision of alternative
residential or daytime environments may also be therapeutic.18
The family environment benefits the patient in a substantial

proportion of cases-a fact that requires emphasis. The myth
of the "schizophrenogenic" mother dies hard, and the fact
that the relatives are often acting as unpaid and untrained
primary care workers is often forgotten. In our present un-
fortunate conditions they are caught between a hospital system
that is running down and a community alternative that has not
yet built up to anything like adequate levels.19 The recent

White Paper recognised that the burden on relatives is some-
times intolerable.20 We may expect further advances in
scientific knowledge, but we should also take care to apply to
the full the knowledge we already have.
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Nuclear-powered
pacemakers
As the applications of implantable artificial cardiac pace-
makers' have become increasingly numerous and complex2
advances in technology have reduced wire and electronic
faults to negligible proportions.3 Nevertheless, the power
source continues to be an important limitation to their use-
fulness. Ideally a single implantation would last the rest of the
patient's life, but the mercury-zinc cells used in conventional
pacemakers seldom last more than two years4 and are apt to
fail suddenly.5 Replacement is a relatively minor procedure;
but it is not a pleasant outlook for the elderly, who do not
relish hospital admission, or the young, who may have 20 or
more replacements to look forward to. Furthermore, the
procedure is costly in terms both of pacemaker units and of
theatre time and personnel.

Since nuclear power is the most potent and long-lasting
energy source known, not surprisingly considerable efforts
have been made to develop reliable nuclear-powered units.
Different isotopes and principles have been employed,6 but
the technological problems have not proved unduly difficult,
and since 1970 about 1400 units have been implanted in
patients. A recent review of the published cases6 shows that
power failure has not occurred and that the component failure
rate has been no greater than with conventional pacemakers.
More important, there have been no reports of cancer or
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