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expressed the view of many as follows: "Of course there is
some danger in boxing but then there is danger in any worth-
while sport.... The element is not sufficiently great to
justify doing away with the sport.... I have even known a
player die from injuries received at billiards!"

Against these arguments must be set the careful study of
Corsellis and his colleagues. They examined the brains of 15
ex-boxers available to them either in the Institute of Psychia-
try or the Runwell Hospital or referred to them because of
their interest in boxing. They also had retrospective interviews
with the relatives of the boxers to obtain details of their
neurological symptoms. This must be a selected series of cases
of severe neurological disease, for many of the patients died in
psychiatric hospitals, and not all boxers end this way. Never-
theless the studies clearly show the social degradation as well
as the pathological changes in those suffering from the punch-
drunk syndrome. The following quotations about one of the
patients tell their own story.
"He was a bright, healthy boy who did well at elementary

school and excelled at sport. His boxing career began at a charity
show when he was 11 years old and he went on to fight as a pro-
fessional for the next 14 years. The number of his fights was
estimated at 400; he lost a handful and one contest was stopped....
As a young man he was quiet, generous, and abstemious. He
married in his early 20s. . Soon his life became more hectic and
'he changed completely.' He wenched and drank and gambled
heavily. His memory began to fail him. . . His marriage broke
up and he drifted away from his family. . He had violent out-
bursts, he was 'knocked out' by only a small amount of alcohol,
his behaviour was 'disgusting'. . . . He became a vagrant. . . At
the age of 62 he was found lying neglected and louse-ridden in the
boiler house of a hotel. In hospital . . . his speech was slurred. ...
He was unsteady on his feet. . . The floor of the hypothalamus
was thin and ballooned, with sunken mamillary bodies . . . mod-
erately enlarged lateral ventricles . . . a few strands of a grossly
fenestrated septum remained . . . . two flattened fornices were
totally detached from the under-surface of the corpus callosum. ...
A cystic softening 2-3 mm in diameter was present in each
thalamus and in the left putamen . . . . The substantia nigra had
a noticeable lack of pigment, most marked in the lateral two-thirds
on both sides. . The cerebral cortex generally showed a slight
diffuse loss of neurons . . . [and] an almost total loss of nerve cells
in the Sommer sector. Neurofibrillary tangles were scattered in
moderate numbers through the frontal and temporal cortex. ..
No senile plaques were seen in any area. . An area of folial
atrophy and gliosis with marked loss of granule and Purkinje cells
was present in the inferior surface of both hemispheres in the re-
gion of the cerebellar tonsils."

From the study of all the cases a characteristic picture
appears of progressive neurological deterioration. In some
boxers it may occur during their career, but in others some
years may elapse after they have stopped boxing before the
onset of cerebellar ataxia, slurring dysarthria, confusion, and
intolerance to alcohol. Progressive mental slowing appears,
with personality deterioration, associated with violent behav-
iour and rage reactions. Parkinsonian symptoms later appear,
with immobility of the face, bradykinesia, and a shuffling gait.
The extrapyramidal features are mainly rigidity, though
sometimes tremor is present.
The pathological changes are also characteristic. The

presence of a cavum septi pellucidi with fenestration and
disruption of the remaining septum pellucidum was present
in 77% of the brains of ex-boxers but only 3% of the general
population. The septal changes were first emphasized by J. D.
Spillane7 in 1962. They cannot be due to ventricular dilatation,
since Corsellis and colleagues found equally great ventricular
dilatation with no abnormality of the septa in brains of patients
with various other forms of dementia.
They are probably due to lateral and rotatory forces trans-

mitted through the cerebrospinal fluid to the septum pelluci-

dum by blows on the head. The septal nuclei and fornices were
damaged, the latter often being torn from the corpus callosum,
which itself was frequently thinned. Other parts of the forni-
ceal system were also damaged. The mamillary bodies were
atrophic, and there was profound loss of neurons in the
hippocampus. It is no wonder that impairment of memory is a
major part of this syndrome. Much of the cortex showed
patchy loss of neurons, but degenerative changes in the
remaining, neurons were even more striking. A peculiar pattern
was present in many of the brains of extensive Alzheimer-type
neurofibrillary tangles in neurons with the virtual absence of
senile plaques in the cortex. The mechanism of this progressive
neuronal degeneration is not known, but it must in some way be
presumed to relate to multiple head trauma. Interesting was
the lack of subfrontal and anterior temporal lesions, which are
so characteristic of brains of patients dying within a relatively
short time of moderately severe acute injury to the head.

Corsellis and his colleagues clearly document the cause of
the cerebellar syndrome with patchy loss of between a half
and two-thirds of the Purkinje cells, especially of the anterior
parts of the cerebellum, and loss of neurons in the granular
layer. Loss and degeneration of the pigmented neurons of the
substantia nigra was the neuropathological substrate of the
extrapyramidal syndrome.

Proponents of boxing will emphasize that the boxers
reported in this series received their damage during an era
when boxing was not so well controlled as now. But it is worth
noting that some of the cases studied in this report were of
amateur boxers. Even in these days amateurs may still have
more than 100 bouts under their belts or, perhaps better, in
their heads. The clear documentation of the appearance of
neural degeneration years after giving up boxing and its
progressive nature shows that all boxing must be suspect. None
who read this clear report can doubt that the argument for its
stricter regulation is overwhelming. Moreover, knowledge of
the damage it may cause should be insistently drawn to the
attention of people who promote the sport, whether among
professionals or amateurs.
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Struggle with Malaria
Twenty years ago at the end of a period of discovery of a
number of synthetic antimalarial drugs it seemed that the
range was complete and no new compounds were urgently
needed. The global malaria eradication programme, co-
ordinated and supported by the World Health Organization,
was based mainly on residual insecticide spraying and held the
promise of a rapid success without any great help from
chemotherapy. But as the progress of malaria eradication
slowed down for technical or other reasons it became obvious
that antimalarial drugs would have to be used much more
extensively for mass administration as well as individual
treatment. At the same time it became clear that the available
antimalarial drugs had some shortcomings.
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Their main inadequacy was that they had to be given at
repeated intervals to a large proportion of the widely dispersed
rural population provided with rudimentary health services.
Furthermore, no antimalarial drug is equally suitable for
prevention and treatment, for prescription to individual
patients, and for large-scale distribution.

Nevertheless the range ofknown drugs with various specific
actions appeared to be adequate.' For treatment of acute
malaria we had quinine, chloroquine, and amodiaquine apart
from the obsolete mepacrine. For prevention of malaria there
was a choice of proguanil, pyrimethamine, and chloroquine as
a suppressant. For radical cure of relapsing malaria the
standard treatment by 4-aminoquinolines (chloroquine,
amodiaquine, and others) could be topped by primaquine.
Attempts to improve the short action of proguanil and pyri-
methamine by producing cycloguanil pamoate, an injectable
derivative of the former drug, were encouraging.
The general complacency received the first jolt in the 1950s

by the reports of resistance of malaria parasites to proguanil
and pyrimethamine. Ten years later came another more
serious shock owing to the apparent failure of chloroquine to
cure some Plasmodium falciparum infections in Colombia,
Brazil, Venezuela, and several countries of South-east Asia.
Reports of resistance to chloroquine in other parts of the
world and especially in Africa were not confirmed and proved
to be unreliable. At the present time the main foci of resistance
of P. fakiparum to 4-aminoquinolines are still in the north-
west of South America and in South-east Asia, but the
possibility of its extension causes concern.2
The evidence of resistance of P. falciparum to chloroquine

showed the relative poverty of our therapeutic measures and
the narrowing margin of success in our fight against malaria.
This became particularly obvious in the war areas of South-
east Asia, where the incidence of malaria in the military units
increased strikingly since 1965, with frequent recrudescences
ofinfection after standard treatment. In the meantime a partial
answer to the problem of resistance of P. falciparum to 4-
aminoquinolines was found in the rediscovery of sulphones
and sulphonamides as antimalarial drugs when combined with
pyrimethamine or similar compounds.

For the past decade a large number ofindustrial laboratories,
academic institutions, and independent scientists have been
involved in a large programme which studied and screened
over 150,000 compounds. The final results of this impressive
collaborative endeavour are not yet available, as the clinical
trials are not yet completed. Nevertheless, it appears that the
drug screening programme carried out for the past ten years
under the auspices of the U.S. Army has now produced several
promising leads. Much ofthis success is due to the introduction
of the experimental method based on the use of the Aotus or
owl monkey, which can be infected with human plasmodia.
The results of these studies were presented recently in

London to the Royal Society of Tropical Medicine and
Hygiene.3 Four groups of compounds have been assessed:
9-phenanthrene methanols, 4-quinoline methanols, diamino-
quinazolines, and diaminohydrotriazines. Several compounds
among the first two groups have shown high activity on human
volunteers.
The World Health Organization has tackled the prevention

and treatment of malaria since its early days, but particularly
during the past decade.4 5 The latest meeting of a W.H.O.
scientific group on chemotherapy of malaria and resistance to
antimalarial drugs took place in 1972. The report on this
meeting, just published,6 reviews lucidly the use of these drugs
in clinical practice and in malaria control or eradication

programmes. It gives an outline of various aspects of resistance
of human malaria to drugs and discusses the classification of
the response of P. falciparum infections to chloroquine and of
testing methods. It also describes the action of old and new
antimalarial drugs and drug associations and provides some
new information on the biochemical processes that regulate
the growth of plasmodia and interfere with it. The report does
not attempt to give an answer to many still unknown problems
in this field but suggests some areas of promising research.
When it comes to a full understanding of the metabolism of

malaria parasites or the mechanism of specific resistance we
have not progressed very far from the 300-years-old statement
of Sebastiano Badi that "the quotidian, tertian and quartan
fevers are eliminated by the occult quality of the Cinchona
bark...which must be included among the mirabilia.. .because
it destroys the febrile fermentations".
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Immunosuppressive Therapy
in Active Chronic Hepatitis
Before considering the use ofimmunosuppressive agents in the
treatment of active chronic hepatitis it is necessary to examine
the evidence that this is an autoimmune disease. The circu-
lating autoantibodies so frequently present in the serum are
not organ-specific but are capable of reacting with nuclei,
mitochondria, or smooth muscle components in almost any
organ. It is therefore unlikely that they have a direct role in
the pathogenesis of a disease which is largely confined to the
liver.
But recently liver-specific immunological reactions have

been detected which could be more important in the produc-
tion of liver damage. Meyer zum Buschenfelde, working in
Mainz, has detected liver-specific autoantibodies in 10% of his
patients with active chronic hepatitis and was able to isolate
from human liver the liver-specific antigen against which
these antibodies were directed.1 2

Evidence of hypersensitivity to antigens in liver tissue has
been found in about half of a series of patients with active
chronic hepatitis. Again,3 as with humoral antibodies, this
sensitization would be more relevant to the pathogenesis if it
were liver-specific. This has now been shown by the demon-
stration of cell-mediated immunity to one of the liver-specific
antigens (referred to above) in 60% of patients with active
chronic hepatitis.4
Both humoral and cellular mechanisms may co-operate to

cause tissue damage.5 6 For immunosuppressive therapy to be
effective it may therefore be necessary to suppress both parts
of the immune response.

Corticosteroids have been used to treat active chronic
hepatitis since the 1950s and the first use of 6-mercaptopurine
was reported in 1960. Since then some poorly controlled
observations on treatment with these agents, as well as with
azathioprine and chlorambucil, have suggested they caused
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