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stance, such as chloramphenicol, phenylbutazone, gold salts,
streptomycin, and benzol derivatives. Nor is it possible to
say what other of the physical and chemical factors prevalent
today may be potential causes of aplasia-for example, x
rays and petrol fumes. With this second class of compounds
the course and ultimate prognosis is the same, whether the
aplasia is drug-induced or not, and when a drug is known
to be the cause the withdrawal of that drug does not appear
to hasten recovery. Patients who survive may have a low
platelet count for months or even years.2
The effect of chloramphenicol and similar compounds on

biological material has been the subject of much study.'-5
In micro-organisms and animal-tissue homogenates a small
amount of chloramphenicol inhibits synthesis of protein,
deoxyribonucleic acid (D.N.A.), and ribonucleic acid
(R.N.A.). In normal bone-marrow a similar inhibitory effect
is demonstrable in vitro, but only with high concentrations of
the drug.6 In patients a dose by mouth of 4 g. results in
a blood level of 40-60 ttg. per ml., a level well below what
is apparently necessary for inhibition. One possible explana-
tion is that a patient may have a biochemical defect of marrow
cells, perhaps genetically determined, and this may lead to
metabolic effects at a drug concentration which is relatively
harmless to normal cells.7 Alternatively, the sensitive patient
may be unable to excrete the drug normally, so that a higher
blood level is attained for a given dose. P. R. McCurdy8 has
shown that in patients with liver disease chloramphenicol is
less readily conjugated, so that six to eight hours after
administration concentration of the drug in the plasma is
higher than in normal patients. A search for an excretion
defect in sensitive subjects has proved fruitless,9 and the
problem of detoxification mechanisms in relation to marrow-
depressant drugs requires further study.

Another interesting association is that between viral hepat-
itis and aplastic anaemia. R. N. Levy and co-workers1" have
reported it in five patients of their own and refer to four
similar cases recorded by others. In only one case was there
a history of drugs (several doses of a sulphonamide had been
given at the onset of the illness). The aplastic anaemia
occurred one to seven weeks after onset of hepatitis, at a time
when the severity of the hepatitis was decreasing. Virus
infections are a well-known cause of leucopenia. Pancyto-
penia is not common, but its occurrence, with temporary
hypoplasia of bone-marrow, has been noted in association with
rubella and the myxoviruses of influenza, parainfluenza, and
mumps, while transient bone-marrow depression has also been
reported in a case of virus hepatitis."

Although viruses, particularly those containing R.N.A.,
appear to be a potential cause of marrow damage, severe
aplastic anaemia is only rarely encountered in patients with
virus infections who have received no antibiotic therapy. In
Levy's series the concomitant liver insufficiency may have
been relevant, especially if it is thought that failure of some
detoxification mechanism is of importance in the patho-

genesis of aplastic anaemia. Alternatively, virus-induced
aplastic anaemia may be caused by individual susceptibility
to a virus which is not ordinarily toxic to the marrow; or the
virus infection may render the subject susceptible to some
other potentially toxic factor. It has also been suggested
that the bone-marrow failure may be explained on the basis
of an autoimmune mechanism after the virus infection.1
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Unusual Twins
The evidence grows that medical studies of twins are not so
reliable as has been thought.' One reason is that there is
a multiplicity of types of twins. A third variety of twin
intermediate between the monozygotic and dizygotic may
occur. It is due to two sperms fertilizing one egg, and this
might result either in two individuals or in a mosaic. S. M.
Gartler and colleagues2 have described an XX/XY mosaic
female hermaphrodite who was almost certainly produced in
this way. In other words she was a person who had some
cells with a male and some with a female complement of
chromosomes. All the tissues investigated were mosaic with
mixtures of male and female cells, and it was possible to show
that she had inherited both her father's genes (instead of only
one of them) on the MNS blood-group system, both his Rh
complexes, and both his genes controlling eye colour
An even more remarkable aberration is when monozygotic

twins are not of the same apparent sex. The explanation of
this may be that after the formation of a normal zygote there
is non-disjunction of the sex chromosomes at the second
cleavage division. In the first case described in France"'
one of the twins had both an X and a Y and the other only a
single X chromosome. More recently6 a similar pair has been
reported in England. In both sets of twins there is no doubt
about the monozygosity as judged by blood groups and serum
proteins, hand and foot prints, and electrocardiographs. The
clinical details of the English twins are of considerable
interest. The female presented as a case of Turner's
syndrome but was found to be an XO/XY mosaic. The male
appeared entirely normal, though in all the cells studied he
was found to be XO-that is, lacking the Y chromosome.
However, because of his obvious masculinity it is postulated
that he must possess a Y chromosome in some key organs such
as the endocrine cells of the testis and that the XO cells else-
where are fully competent to respond to the male-determining
hormones. The authors consider that in the normal XY
zygote, before twinning occurred, there was a loss in one of
the early cell divisions of a Y chromosome, the zygote thus
becoming a mosaic, XO/XY, and after twinning these cell
lines persisted in both individuals. A striking observation
was made on eye colour. The male twin had one green-brown
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and one blue eye, the blue being identical with the colour of
both his sister's eyes, and it is tentatively suggested' that
there may be genes for eye colour on the Y chromosome.

In the same paper the authors report on a patient with
some XO and some XX cells. The polymorphonuclear
leucocytes were XX as judged by the presence of drumstick
appendages, but blood grouping showed no activity of the
X-linked Xg antigen even though the father should have
transmitted it. The explanation of this seems to be that
the red cells came only from the XO line, and if this is
so it provides very suggestive evidence that in health the
erythroid and myeloid elements of the blood do not derive
from a common stem cell. A possible objection to this idea
comes from the findings in chronic myeloid leukaemia, for
here both the erythroid and the myeloid precursors show
the same chromosomal abnormality (the Ph' chromosome).
But this could be explained if in disease these cells derive
from sources which are normally dormant. Alternatively,
the chromosomal abnormality could be entirely due to
environmental causes, as suggested by a recent study of a
pair of identical twins in whom only the leukaemic twin was
found to have the Ph' chromosome.7
The question of an association between Turner's syndrome

and twinning has also been investigated recently in another
paper.8 If true, it may be that the more normal twin enables
the pair to survive the hazards of early pregnancy, a period in
which the great majority of foetuses with an abnormal number
of chromosomes die.9 However, since no chromosomal abnor-
mality has been found in the amniotic cells from more than
500 twin births,6 this hypothesis remains unsupported.
Another possibility is that maternal age'0 is a factor pre-
disposing to both twinning and non-disjunction of chromo-
somes, as has been suggested in respect of the Klinefelter
syndrome."

Although the cases discussed are rare, it is interesting how
many basic deductions can be made from such a small amount
of material-in sharp contrast to the results sometimes
obtained from large-scale population surveys. The rare
abnormality can lead to our understanding a normal
mechanism.

Violent Deaths
In England and Wales the Registrar General is making about
1.8 million records of births, deaths, and marriages a year.
Behind these immense statistics lie, as the headlines of the
newspapers show, many stories of human fortitude and frailty.
Impressed himself by the interest of some of them to present
reformers and future historians, the Registrar General pub-
lishes more or less annually a text commenting on the
statistics and including figures that are not tabulated in his
other volumes.
The latest commentary (referring to 1963) appeared this

week' and gives information on, among other subjects, the
effects of the severe winter of 1963 on mortality, the causes
of deaths attributed to therapeutic misadventure, and the
circumstances in which death was met in places of recreation
and sport. The total of deaths in this last category was 60,
and the largest single cause of death was drowning, from
which 14 males and 1 female died. This refers strictly to

places of sport such as a seaside resort. The total of deaths
from drowning in that year was 843.
The peculiar hazard of plastic bags is worth noting, for

in the year reviewed they caused the death of 5 children
aged under 4, of 1 aged between 13 and 14, and of 5 people
aged between 15 and 24. Another specific type of accidental
death analysed is that due to a fall when cleaning windows.
Of these there were 19 in 1963. All were in men, of whom
two were described as master window cleaners. Only two
people were killed by lightning, a figure well below the
average of 11 for the years from 1901 and improved on only
in 1937, when no deaths from this cause were recorded. By
an odd chance the worst year for deaths from lightning this
century was 1914, with 31, and the second worst was 1939,
with 24-Jupiter serving as herald to Mars.
Of the 120 deaths caused by adverse reactions to drugs

25 were attributed to the effects of corticosteroids, 18 to
tranquillizers, and 16 each to antibiotics, anticoagulants, and
anticancer agents. The adverse effects of x-radiation caused
47 deaths and of electric convulsion therapy 6 deaths.
An analysis of the suicide rate shows that, while fairly

constant for men in recent years, the rate for women has
sharply risen. It was 6% higher in 1963 than in 1950 for
men but 40%o higher for women, going up by half that
amount (i.e., 20%) since 1960.

The Registrar General's Statistical Review of England and Wales for
the Year 1963, Pt. 3, Commentary, 1966. H.M.S.O.

Hospital Chaplains
Priests and doctors have always worked closely together, and
religious orders have a long tradition of caring for the sick.
The introduction of comprehensive health services in many
parts of the world has relieved the churches of much of their
burden of responsibility for the medical care of the poor,
but Britain is unique among welfare states in having in its
State hospitals a chaplaincy service financed from public
funds.

There are between 5,000 and 6,000 whole-time and part-
time hospital chaplains of all denominations in Britain.
Though no statutory provision is made in the Health Service
for chaplains, the Ministry of Health has taken full responsi-
bility for their salaries and conditions of service, and has
recognized the need for providing hospital chapels in new
hospitals as they are built. In 1962 King Edward's Hospital
Fund set up a working party under the chairmanship of Mr.
Selwyn Taylor to consider the role of chaplains in hospitals.
The report,' published this week, draws attention to the need
for close cooperation between medical and nursing staff and
chaplains, and suggests that whole-time chaplains have
a better chance of achieving this than those in part-time
appointments. It helps chaplains to be notified of the ad-
mission of patients of their denomination, and to be included
in the call system of the hospital so that they can be informed
when such patients are dangerously ill or dying. Nursing
staff in children's wards and maternity wards should be made
aware of the arrangements for emergency baptism.

There are now many training courses for hospital chaplains
both in London and in the provinces, and the working party
recommends that each district general hospital should have
a full-time chaplain. In hospitals where cooperation is good
and chaplains welcomed the benefits are readily seen, for
many patients desperately need spiritual comfort.

I The Hospital Chaplain, King Edward's Hospital Fund, London. 1966.
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