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also staff cloakrooms and a kitchen. The president's office
is on the first floor and is furnished from the bequest of
William Blair-Bell. The secretary's and assistant secretary's
offices are on the same floor. On the second floor there is
accommodation for members, consisting of changing and
toilet rooms, common rooms, and a writing room. There
is also a large committee room which may be used as a
council dining room.
The week's celebrations ended with a banquet at Guild-

hall, at which the Lord Mayor, Sir Edmund Stockdale,
responded to the President's toast " the Lord Mayor, the
Corporation of London, and the Sheriffs."

MEDICAL RESEARCH COUNCIL
ANNUAL REPORT FOR 1958-9

[FROM A SPECIAL CORRESPONDENT]
The annual report of the Medical Research Council for
the year ended September 30, 1959, has just been
published.* This, the 45th, is a lengthy document,
consisting of three main sections, devoted to policy
and administration, some aspects of research, and
details of the work done by units controlled or
assisted by the M.R.C. Some important recommen-
dations are made for future policy.

Important Policy Changes
The Council, while recognizing the value of maintaining

individual units, feels that the time has come to establish
a Clinical Research Centre " comprising a comprehensive
concentration of relevant clinical and paraclinical
disciplines," which would be the equivalent in the clinical
field of the National Institute for Medical Research at Mill
Hill. This would allow for the planning of collaborative
work, which is at present impossible under the system of
establishing M.R.C. Units in individual hospitals or
university departments. It is proposed to house the new
Centre in an existing general hospital, since it is felt that
a separate hospital for research purposes would be
inappropriate in this country.
The Council has also reviewed the present arrangements

for sponsoring research in tropical medicine in the light
of the rapidly changing political situations of Colonial and
Commonwealth countries. The value of research in this field
not only to the country concerned but also to the United
Kingdom and the importance of ensuring adequate recruit-
ment of medical personnel are stressed. A new Tropical
Medicine Research Board is to be set up not only to take
responsibility for prosecuting research, but also to
implement recommendations set out in the report for
safeguarding individuals who may wish to take up this work.

Finally, the Council turn to the question of psychiatric
research, in which it has already taken considerable interest.
In addition to the four units which are in existence, two
new units bave been established-one on psychiatric
genetics (Maudsley Hospital) and one on the epidemiology
of mental disorders (University College Hospital).
Committees dealing with clinical psychiatry under the
chairmanship of Sir George Pickering and the epidemio-
logy of mental disorder under Sir Aubrey Lewis have also
been set up. Career prospects in psychiatric research are
considered to be good, and the new Mental Health Act,
1959, should help to attract suitably qualified scientists and
doctors to this expanding field.

Budget of £3,500,000
During the financial year covered by the report Parlia-

ment provided the Council with just under £3,500,000,
an increase of about £400,000 on the previous year.
Establishments supported consisted of the National Institute
*Cmnd. 1082, 1960. H.M.S.O., London (price 15s. 6d. net).

for Medical Research, the M.R.C. Laboratories in the
Gambia, and 71 research units. The Council also assisted
numerous individuals as members of its external staff and
with grants and training awards, and provided block-grants
for the Institute of Cancer Research, London, the research
department of the Royal Beatson Memorial Hospital,
Glasgow, the research programme of the Christie Hospital
and Holt Radium Institute, Manchester, and of the
Strangeways Research Laboratory, Cambridge. The Public
Health Laboratory Service and the Blood Products Labora-
tory (Lister Institute) were administered by the M.R.C. on
behalf of the Ministry of Health, but the present report
records that the P.H.L.S. is to be administered in future
by a separate P.H.L.S. Board.

In addition to the psychiatric research units already
mentioned, six new units have been set up during the
year. These are the Blood Coagulation Research Unit
(Dr. R. G. Macfarlane) and the Bone-seeking Isotopes
Research Unit (Dame Janet Vaughan), both at Oxford,
units for research in mutagenesis (Dr. Charlotte Auerbach)
and environmental radiation (Professor F. W. Spiers) at
Edinburgh and Leeds respectively, an Experimental Virus
Research Unit at Glasgow under Professor M. G. P. Stoker,
and a Rheumatism Research Unit at Bath under an
honorary board. The total number of scientific and medical
staff employed by the Council numbered 709, with an
additional 153 in the P.H.L.S.

ASPECTS OF MEDICAL RESEARCH
Occupation and Coronary Heart Disease

The M.R.C. Social Medicine Research Unit has been a
pioneer in epidemiological studies of coronary heart disease.
Studies of busmen and post-office workers have established
a higher incidence of severe coronary disease among those
with light or sedentary occupations. Complementary
E.C.G. and post-mortem investigations have confirmed that
the more serious lesions tend to occur in those with the
lighter occupations. Nevertheless there are still unexplained
differences in frequency within the various grades of " light "

work. For instance, general practitioners are more prone
to serious coronary disease than other classes of doctor;
there is a high mortality among radio and telegraph
operators; and the incidence among leading Government
officials is low. The latter observation is perhaps a further
blow to the importance once attached to nervous factors.
At any rate the relationship to occupation has led to a
revaluation of the effect of exercise on blood flow and
clotting. It is probable that regular exercise enlarges the
anastomoses between the two coronary arteries, besides
tending to lower blood lipids, to slow down clotting, and
to increase fibrinolysis. Blood lipids tended on the whole
to be higher among bus drivers than among conductors,
and a field study is at present in progress among workers
at H.M. Dockyard, Portsmouth, to determine the relation
between clotting and various occupations. The increased
incidence of coronary artery disease may reflect the
increasingly sedentary nature of work, transportation, and
leisure, and as the working day becomes shorter the uses
to which leisure is put assume added importance.

Chemotherapy of Tuberculosis
With the control of malaria, tuberculosis is now the world's

most important communicable disease, and it is estimated
that there are between 11-21 million infectious cases in India
alone. In underdeveloped countries the need is for a cheap
drug, which is easy to administer and effective for domiciliary
treatment. tsoniazid fulfils these requirements, but the
development of resistant organisms requires that it should
not be given as the sole treatment. M.R.C. Units working
with hospitals and laboratories in East Africa have shown
in carefully controlled clinical trials there that the response
to combined treatment is as satisfactory as that obtained in
Britain. A search is now in progress for a drug com-
parable to P.A.S. in its ability to prevent the emergence
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of resistant organisms. Diamidodiphenyl sulphone (D.D.S.),
used in the treatment of leprosy, was found to be unsatis-
factory, but thiosemicarbazone thiacetazone, originally
developed in Germany as an anti-tuberculous agent but
discarded as too toxic in the doses used, is more promising.
Combined with isoniazid it can be given in smaller dosage
and is moreover acceptable and cheap. An unexpected rise
in the incidence of initial drug-resistance in patients in East
Africa underlines the need for adequate treatment.

In India, M.R.C. Units in co-operation with local research
workers have compared the response to treatment with
isoniazid and P.A.S. of 100 patients treated in hospital with
a similar number treated at home. The results after a year
were similar and satisfactory, and rather surprisingly factors
such as poor diet, poor housing, little rest or nursing care,
and irregularity in medicine-taking, usually regarded as
adverse, had little harmful effect. The risk to contacts of
those treated at home was found to be relatively high,
especially among the young, during the initial period of
treatment, but was very rapidly reduced. The co-operation
of patients was especially gratifying in these studies, which
were carried out in conjunction with the Governments
concerned and with interested bodies such as W.H.O.

Clean Air in Operating Theatres
Investigation of hospital outbreaks of Staph. aureus

infection have shown that operating theatres may provide a
potent source of cross-infection. This can be mitigated to
some extent by attention to the clothing worn by staff, the
exclusion of contaminated bedding, the detection of carriers,
and the restriction of movement in the theatre. Even so a
proportion of pathogenic organisms remain in the air, and
it is the function of the ventilating system to remove these
as rapidly as possible. Efficient ventilation depends on
exclusion of air from other parts of the hospital and on the
maintenance of positive pressure to ensure an outward flow
of air at all times. Ideally exhaust fans and ports should
be dispensed with entirely, and the air allowed to find its
way out through natural openings. In a well-built theatre,
however, this may not be practical, and a simple solution is
to provide exhaust ports fitted with weighted flaps, which
close when doors are opened, sited in positions to ensure
the desired pattern of airflow. The best method of supplying
air is believed to be by a series of symmetrical inlets in the
ceiling. In order to displace contaminated air in the theatre
the incoming air must be a few degrees warmer than the
room temperature.

Various methods of ventilation have been tested in dummv
theatres using culture plates and gaseous materials such as
acetone and nitrous oxide to determine the " dynamics " of
contamination. Important practical points which emerge
are that in twin theatres the amount of contamination in the
second theatre may be as much as a quarter that of the air
in the one in which the organisms were liberated; and that
where autoclaves are installed very careful attention must
be given to thermal insulation, otherwise the heat generated
will effectively defeat the whole purpose of controlled venti-
lation. Important as these experimental studies are it
remains to be seen whether they hold good for a theatre
under normal working conditions. The difficulty of obtaining
reliable information in such circumstances is outweighed by
the practical advantages which may be expected.

Genetics and Chromosomes
Accumulation of data on human genetics is hindered by

such factors as the long interval between generations, the
need to rely on observation rather than experiment, and the
difficulty of distinguishing between hereditary and environ-
mental influences. Nevertheless, methods for the measure-
ment of mutation rates have been devised for man, and
estimates of spontaneous mutation rates are now available
for about fifteen harmful but uncommon dominant and for

three sex-linked recessive traits. Similarly the relative
importance of environmental and genetical factors in the
production of congenital malformations is gradually being
elucidated. Associations with consanguinity, intrauterine
environment, hydramnios, twin pregnancies, and familial
incidence have been noted for certain malformations, as well
as seasonal, geographical, and social trends. The value of a
knowledge ot specific characteristics of large human popula-
tions is illustrated by the discovery of an association between
biood groups and certain diseases. Three such associations
have been definitely established: group A and cancer of the
stomach, group 0 and non-secretors of ABO antigens with
duouenal ulcer, and group A with pernicious anaemia. It is
possib.e that rheumatic lever, diabetes melfitus, and thyroid
disorders may be correlated respectively with non-secretors,
group A, and ability to taste phenylthiocarbamide.
Two of the most spectacular advances in genetics have

been the discovery of the chromatin body in the tissue cells
of females and the development of techniques for studying
chromiosomiies in bone-marrow cells, skin, and leucocytes.
The presence of sex chromatin indicates a female sex-
chromosome constitution (XX) and its absence a male
sex-chromosome constitution (XY), except in certain
developmental abnormalities where the sex phenotype is at
variance with the sex chromain, namiiely Kinnetelter's and
Turner s syndroilies and test.cular feminization. Chromo-
some counts have now established that the normal number
in man is 46 and not 48 as previously supposed; this is made
up of 22 pairs of autosomes and a pair of sex chromosomes.
Autosomal abnormalities have been found in mongols, whc
have an extra chromosome indistinguishable from a member
of one of the smallest pairs: they are thus said to be trisomic
for this particular autosome. A number of other isolated
examples have been tound in patients with multiple
congenital defects. Abnormalities in the sex chromosome
occur in Klinetelter's syndrome, where the total is 47 and
the sex chromosome XXY, and in patients with Turner's
syndrome who have 45 chromosomes and a constitution XO.
A " super female" has been described with 47 chromosomes
and sex chromosomes XXX. Other interesting phenomena
are being uncovered, including " mosaics " in which bone-
marrow cells contain two different complements of chromo-
somes, and abnormalities in some patients with leukaemia.
There is little doubt that we may expect further advances in
this field not only in relation to specific diseases but also in
the wider view of population genetics.

Strueture of Viruses and Muscle
Electron microscopy and x-ray crystallography have

confirmed mathematical predictions that the protein coat
of a virus is built up of a number of small sub-units rather
than in the form of a giant protein. 1his varies from 60
in the case of small spherical viruses to over 2,000 in those
with a helical structure like the tobacco-mosaic virus. In
the case of smaller particles it is relatively simple to predict
how the sub-units will be arranged-indeed, this was done
by Plato for spherical objects-but the more complex
patterns can only be worked out with the aid of modern
techniques. The adenoviruses, for example, of which 18
different types are known, have been shown to be icosahedra,
structures with a regular surface made up of 20 equilateral
triangles. Each edge is composed of six molecules, and
there are 252 sub-units in all. The bacteriophage T2 is even
more complex and appears to be shaped like a tadpole.
Every part of the structure, however, probably depends on

geometrical laws for its shape, and this must be brought
about by folding of the polypeptides and nucleotides which
make up the virus.

Similar studies in muscle have led to the abandonment of
the theory that contraction is due to a change in the manner
of folding of the polypeptide chains of actomyosin. X-ray
diffraction techniques failed to reveal any change in pattern
on contraction, while electron microscopy showed that the
myofibril consisted of a double layer of thick (myosin) and
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thin (actin) filaments linked by bridges-the cross striations
-which probably represent actomyosin formation mediated
in turn by adenosine triphosphate. On contraction both
types of filament maintain their length but move relative
to one another by a so-called sliding filament mechanism
produced by changes in length of the sarcomnere. The
mechanism is extremely complex, but appears to be present
in both striated and smooth muscle.

Returning to viruses, epidemiological studies have shown
that those viruses which require a period of growth in an
insect host, the " arbor " viruses, can be divided into three
major groups, designated A. B, and C. Since 116 are
already known this step is likely to lead to considerable
simplification. Group B contains the organisms of yellow
fever, dengue, the various forms of encephalitis, and
louping-ill, the only arbor virus which occurs in this country.
Tt is highly probable that the groups contain shared antigens
and that cross immunity may arise as a result. This would
explain the relative tolerance of native populations to yellow
fever, as well as the geographical zoning of some of the
diseases in spite of suitable insect vectors.

Interferon; Kinins; and Inattention
There is a progress repot on interferon. the anti-viral

agent which was discovered three years ago by workers at
the National Ingtitute for Mledical Research. Toxicity
studies in animals are encouraging so far, and although
the substance is a protein the search for antigenicity has
been negative. One important practical point is that
interferon mut be prepared in cells of the species of animal
it is intended to protect, because of a certain tissue-
specificity. Another is that in order to have most effect
it must be given at an early stage of infection-i.e., in
the incubation period-and in mammals will probably have
to be administered daily. Its action appears to be on
infected cells, possibly by shifting the metabolism of
substances like glucose away from the virus and towards
the cell. The question of large-scale manufacture is still
being pursued, but results are encouraging. Interferon
protects against a variety of viruses, so that it is to be
hoped that technical problems in production will soon be
overcome.
The plasma kinins are a group of polypeptides with

vasodilator properties formed from plasma proteins by the
action of proteolytic enzymes. Although they have been
given different names (bradykinin, kallidin, etc.), according
to the method of preparation, it is possible that they may
be one and the same substance. They have a stimulant
action on smooth muscle, cause vasodilatation of peripheral
arterioles, increase permeahility of blood vessels, and are
associated with the vasodilatation that accompanies saliva-
tion and sweating. They are capable of causing severe pain,
and there is speculation as to whether they may be
mediators of the inflammatory response. Bradykinin, for
instance, is more active than acetylcholine or histamine.
It has been purified and shown to be an octapeptide;
synthesis of a molecule of this size is a practical proposition,
and we are likely to hear more of the kinins in the future.

Finally there is the important practical problem of
inattention and its relation to accidents. The application
of communication tbeory has been of great value in showing
that the central nervous system is analogous to a single
channel of limited capacity; it does not act as a receiver
of an unlimited number of independent stimuli. Thus in
the same way that a telephone system cannot transmit a
message if its channels are already fully occupied, so the
brain may be unable to respond to a stimulus, even though
a clear signal is received. The speed of reaction depends
not only on the number of stimuli, their variety and
predictability, but also on learning and on personal factors.
Thus distraction may be brought about if the sources of
information are too numerous (and especially if simul-
taneous) or if exceive stimulation-for example, by noise
-occupies too much of the channel. The effects of fatigue

in causing errors set in early-after half an hour-if subjects
are expected to spot signals during long periods of inactivity,
in radar for example. Furthermore, unexpected messages
are poorly dealt with, the time taken in transmission being
inversely related to the probability of the message being
sent. In addition to " environmental " factors of this sort
there are also temporary changes in "capacity" of the
nervous system itself. These depend on the reticular
activating system, which acts in parallel with the direct
sensory pathways to the cortex, so that all incoming stimuli
provide a widespread alerting discharge throughout the
brain. The need for general stimulation of this sort is
strikingly illustrated by experiments in sensory deprivation,
in which subjects deprived of the normal contacts provided
by sound, vision, and touch, rapidly lose their ability to
respond to other stimuli and soon become dangerously
hallucinated.

Nova et Vetera

THOMAS ADDISON
1793-1860

Thomas Addison, who was, born at Long Benton, near
Newcastle, in April, 1793, was descended from a family of
Cumberland yeomen. He was educated at Newcastle
Grammar School and the University of Edinburgh, where
he graduated M.D. in 1815 with an inaugural dissertation
entitled "De Syphilide et Hydrargyro." He came to
London, where for a time he was house-surgeon to the Lock
Hospital and physician to the Carey Street Dispensary. In
1817 he became a "perpetual Physician's pupil" at Guy's,
where he attracted the favourable notice of the all-powerful
hospital treasurer, Benjamin Harrison, junior. In 1824 he
was appointed assistant physician to the hospital, in 1827
lecturer on materia medica, and finally, in 1837, physician
and joint lecturer on medicine with Richard Bright.
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