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deficiency on the production of nitrosamines. Molybdenum is
essential for the reduction of nitrate in all higher plants, so
that nitrate accumulates in the presence of molybdenum
deficiency.'3 In turn, the accumulation of nitrates increases
the risk that oxides of nitrogen, which can react with
secondary or tertiary amines to produce nitrosamines," are
formed in silage-making. The occurrence of p-methyl
nitrosoaminobenzaldehyde' in an "edible" mushroom,
Clitocybe suaveolens,4 indicates that the formation of
nitrosamines under natural conditions is more than just a
theoretical possibility.
From time to time evidence has been put forward for

associations between both tobacco smoking and alcohol
consumption and oesophageal cancer in more developed
countries.'5 16 Neither alone nor in combination are these
factors able to explain the epidemic of the disease in South
Africa.6 It is to be hoped that studies of the aetiology of
the condition in areas such as the Transkei will provide infor-
mation which will apply not only locally in Africa but
generally to geographical regions where the disease is much
less frequent.

Chromosomes and Leukaemia
If white blood cells taken from a patient with chronic
granulocytic leukaemia are cultured, an abnormal chromosome
will be found in many cases. This unusually small chromo-
some, at first thought to be an extra Y chromosome, was first
described in 1960 by P. C. Nowell and D. A. Hungerford,'
of Philadelphia, in cultures of blood cells from a male patient.
The abnormal chromosome was soon found in females also2
and was identified as belonging to pair number 21 or 22. It
was dubbed " Philadelphia one " (Ph').
The Ph' chromosome differs from a normal chromosome

of pair 21 or 22 by a lack of the great part of the long arm,
and in typical cases it is readily identified. It can be found
in cultures of peripheral blood when immature granulocytes
capable of division are present. Good preparations can be
made without adding phytohaemagglutinin to the cultures,
for the immature cells in chronic granulocytic leukaemia
divide spontaneously,3 unlike the normal lymphocytes, which
do not divide unless exposed to certain mitogenic stimuli.
During remissions of the disease, when the blood picture
is substantially normal, the Ph' chromosome cannot be found
in blood cultures, but it is still present in practically every
dividing cell in the bone-marrow. Erythroblasts4' and
megakaryocytes5 as well as the granulocyte precursors are now

known to contain the Ph' chromosome, indicating that the
myeloid stem cell itself is affected. Other tissues do not
show the abnormality; all the cells in cultures of skin fibro.-
blasts, for example, contain a normal complement of normal
chromosomes.

In most cases early in the disease only one member of the
chromosome pair is abnormal, and all the remaining chromo-e
somes are normal. As the disease progresses to the stage when
it is resistant to treatment additional abnormalities appear.
These vary from case to case, and in any one case change as
the disease advances.' Occasionally two Ph' chromosomes
are found. These additional abnormalities are sometimes
found in untreated patients; most but not all of such patients
respond badly to treatment.
The great majority of cases in which the Ph' chromosome

has been found were examples of classical chronic granulocytic
leukaemia, but a few. were atypical and showed clinical and
haematological features of myelosclerosis' or thrombo-
cythaemia. Thc Ph' chromosome has not yet been found
in normal persons, though the number of observations is
small. An abnormality very like it-perhaps identical-has
been described in a case of Down's syndrome.8
Of much interest are patients, apparently suffering from

chronic granulocytic leukaemia, whose myeloid cells do not
contain the Ph' chromosome.3 '-" These patients do not
respond well to treatment, and it is therefore important to
characterize this form of the disease. J. H. Tjio, P. P.
Carbone, J. Whang, and E. Freill have compared some of
the presenting clinical and haematological features of 60
patients with the Ph' chromosome and 13 without it. The
features examined were age, sex, spleen size, total leucocyte
count, platelet count, haemoglobin concentration, leucocyte
alkaline phosphatase concentration, and the ratio of granulo-
cyiic to erythroid cells in bone-marrow films. There were
three children under 7 years in the Ph'-negative group, and
none in the Ph'-positive group. The leucocyte counts of
all but one of the Ph'-negative patients were below 150,000/
c.mm., but many Ph'-positive patients had higher counts.
Most of the Ph'-positive patients also had higher platelet
counts. None of the other presenting characteristics showed
significant differences in the two groups.
The greatest difference was the poor response to treatment

and short survival of the Ph'-negative patients. Complete or
partial remissions occurred after treatment with busulphan,
colcemid, or mercaptopurine in only 3 out of 10 trials in
nine cases, compared with 20 patients who responded to
treatment out of 21 trials in Ph'-positive cases. The median
survival of the 13 Ph'-negative patients was only 18 months,
compared with 45 months for the 60 Ph'-positive patients.
Tjio and his colleagues believe that the Ph'-negative and
positive groups constitute distinct entities, whose manifesta-
tions overlap.

Others have drawn attention to morphological features of
the blood picture which differ in Ph'-negative and Ph'-
positive cases and which were not evaluated by Tjio and his
co-workers. The presence of monocytoid cells, morpho-
logical abnormalities of the granulocytes, and an excess of
normoblasts are all features more likely to be prominent
in Ph'-positive cases. Basophils, usually plentiful in Ph'-
positive cases, are often absent in Ph'-negative cases. Red-
cell abnormalities, including the presence of haemoglobin H,
have also been reported.'2

Thus the combination in an anaemic patient of gross spleno-
megaly, only moderate leucocytosis, a normal or low platelet
count, a blood picture suggestive of but not quite typical of
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chronic granulocytic leukaemia, and a hypercellular bone-
marrow, should strongly suggest a diagnosis of Ph'-negative
granulocytic leukaemia. This diagnosis implies a likelihood
of a poor response to treatment and a poor outlook.
Chromosome analysis has proved somewhat disappointing

in the clinical study of the leukaemias and malignant diseases,
but it offers the most reliable means of differentiating the
cases of chronic granulocytic leukaemia which will respond to
treatment and which have a good prospect of long survival.

Centrifuge Therapy
The ingenuity of man knows no bounds, and nowhere has his
inventiveness in devising new methods of treatment been more
prolific than in elaborating techniques for dealing with retinal
detachment. In most cases a detachment of the retina is a
mechanical accident occurring in a degenerate or injured eye.
If the retina is not apposed to its bed and source of nourish-
ment the inevitable result is blindness, and since a mechanical
fault calls for a mechanical cure ingenuity has a clear field.
Most of the newer techniques are based on old methods of
treatment which had been tried and found wanting half a
century ago before the importance of primary closure of the
retinal hole or tear was realized. The newest has been to
resurrect the old plan of using the force of gravity to restore
the retina to its proper position and to substitute for gravity
the centrifugal force of a human centrifuge.' In the past
patients have been kept recumbent and motionless with both
eyes bandaged for as long as 27 months in an attempt to
persuade the retina to attain its proper position; now this
process is accomplished in a few minutes at the Mayo Clinic.
The patient who was treated in this revolutionary manner

by a team of ophthalmologists and physiologists' was a healthy
18-year-old athlete (unfortunately many patients with retinal
detachment are somewhat decrepit). After an injury he
developed a large tear extending more than half around the
upper periphery of the retina at the ora serrata. The retina
became retroverted so that it fell folded downwards, covering
the entire fundus, with disastrous results to vision. It is true
that such cases have been treated successfully before-as by
the late remarkably resourceful Paul Cibis,2 of St. Louis-by
anchoring the edge of the retina to a cryoscopic probe intro-
duced into the eye, enticing the retina back into place, and
coagulating it there. In the present experiment every care
and the utmost fairness in treatment were taken. A physio-
logist was centrifuged first so that the positioning was deter-
mined, and fixation lights were arranged so that the detached
leaf of the patient's retina would always remain perpendicular
to the centrifugal force. The patient was then centrifuged
with the physiologist accompanying him and was subjected to
a force between 2 and 2.7 g for 135 minutes in five interrupted
sessions. The retina was partially restored to place and
central vision regained ; it was then anchored by a limiting
barrage of diathermy, and the patient left hospital with good
vision. To establish elaborate human centrifuges in ophthal-
mic hospitals will probably be impossible outside America ; in
Britain it would seem that a liaison between the Ministries
of Health and Aviation might be a possibility.

' Neault, R. W., Martens, T. G., Code, C. F., and Nolan, A. C., MayoClinic Proc., 1966, 41, 145.
Cibis, P. A., Vitreoretinal Pathology and Surgery in Retinal Detach-ment, 1965. C. V. Mosby, St. Louis.

Cultivation of History
In the B.M.7. in 1919 the late Professor Charles Singer
commented that " England is almost the only country where
there is no adequate provision for the teaching of medical
history."' Until now the position has remained much the same
despite the endeavours of Singer and of many other indivi-
duals and the efforts of groups such as the Faculty of the
History of Medicine and Pharmacy of the Worshipful Society
of Apothecaries of London. Now the Wellcome Trustees and
University College, London, announce the creation of the first
university department of the history of medicine. It will be
in the faculty of medical science at University College, and
provision has been made for accommodation in the future
redevelopment of the faculty, made possible, in part, by a
grant from the Wellcome Trust.2

For the time being, and for administrative purposes, this
will be a subdepartment within the department of anatomy
and embryology. Its activities, however, will not be restricted
to this department or to the faculty, for it is expected that
medical history will be taught to preclinical and clinical
students and that instruction in the medico-historical aspects
of non-medical subjects will also be ,arranged. In particular
the junction of medical history with the history of science
should be all the easier because University College has a
department of the history and philosophy of science.

Postgraduate instruction will be provided for medically
qualified persons who wish to study the history of medicine
for a higher degree. It will also be available to graduates in
subjects allied to medicine and in those non-medical disci-
plines which are essential for the adequate practice and
development of the history of medicine. For this type of
teaching and for the research work which the subdepartment
will also foster the proximity of the Wellcome Historical
Medical Museum and Library, which is itself now undergoing
expansion, is of particular importance, and close cooperation
with them will be the aim. A notable feature is the depart-
ment's location within a department of a medical school rather
than in a library, as has been the practice elsewhere. Another
innovation will be a laboratory where it will be possible to
reproduce the experimental work of early investigators to get
additional insight into their discoveries, and where demon-
strations will supplement the more usual methods of teaching
the history of medicine. In both teaching and research the
historical approach to medicine will deal chiefly with the
evolution of medical thought and with the influence on it of
paramedical and of general scientific concepts.
The remarkable academic, library, and museum facilities

available in Bloomsbury make it unlikely that a better site
for the promotion of the history of medicine as a university
discipline exists anywhere else in the world. The Wellcome
Trustees and University College London are therefore to be
congratulated on initiating an exciting venture which will
make use of these potentialities. Moreover, in addition to
fulfilling the wishes expressed by Singer in 1919 for more
teaching of medical history, they are giving practical
support to the plea of the Association Medical 7ournal, fore-
runner of the present British Medical 7ournal, which as long
ago as 1853 stated: " We advocate the study of medical
history, then, and we shall in future articles continue to do so,
since we are deeply impressed with the immense benefit to
our profession which must flow from its general cultivation."'

Singer, C., Brit. med. 7., 1919, 2, 141.
2 Ibid., 1966, 2, 713.
' Assoc. med. 7., 1853, p. 4.
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