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in cows with hypocalcaemia and hypophosphataemia at par-
turition showed that excess release of calcitonin might be
responsible for their condition."9
The role of calcitonin in clinical therapeutics has yet to be

fully defined. Several investigators have shown that when
injected it lowers the serum calcium in patients with hyper-
calcaemia of widely differing aetiology.9 11 12 20-22 A patient
with parathyroid carcinoma" and another with metastatic
carcinoma" were successfully treated with the hormone over
periods of five months and one month respectively. Recent
reports" ' of the effectiveness of calcitonin in patients with
Paget's disease are of great interest. A fall in plasma calcium
and hydroxyproline was noted, and also a reduction of bone
pain." Further trials in other patients with this disease are
indicated.
The treatment of human osteoporosis with calcitonin is

now in the early stages of evaluation. A major problem to
solve here is how to accurately determine the severity of the
disease. In addition, the general effect of calcitonin on
all aspects of metabolism will require clear definition before
its general use in routine therapy can be considered. Though
it has been shown that the calcium level in the serum can be
lowered in patients with osteoporosis,2' 2 this does not prove
that bone will improve with prolonged treatment. However,
the recent finding that experimentally induced osteoporosis in
rats can be prevented by calcitonin should give encourage-
ment to further study in man.2 25 Furthermore, the observa-
tions that formation of bone is stimulated26 and the activity of
calcitonin is enhanced by giving inorganic phosphate" suggest
means of increasing the therapeutic potential of the hormone.

Penicillin-induced Haemolytic
Anaemia

That penicillin can cause a haemolytic anaemia was first
noted in 1959,1 and at least twelve examples of this compli-
cation have been reported. The anaemia usually occurs in
patients who have received large doses of the drug in the
past and are given penicillin again in doses of about 10 million
units or more daily. It is characterized by a falling haemo-
globin level and a rising reticulocyte count, and the patient's
red cells are strongly agglutinated by anti-IgG sera. In the
patient's serum there are no circulating autoantibodies against
normal red cells but there is an IgG antibody against
penicillin-treated red cells. The blood picture shows no
special features and spherocytosis is rare, but there may be
eosinophilia and sometimes neutropenia. On withdrawal of
the penicillin the haemoglobin level rises quickly, and the
direct antiglobulin test becomes negative in two to three
months.
The penicillin group of drugs have a molecular weight of

about 350 and it is assumed that they combine with macro-

molecules in the body to form antigens. IgM penicillin anti-
bodies were found in nearly all the sera of 76 consecutive
adult patients, and 14% also contained IgG penicillin anti-
bodies.2 When patients are on penicillin, the drug becomes
firmly bound to the surface of the red cells. The incidence
of this binding appears to be related to the dose and reaches
100% in the patients who are receiving 10-30 million units
per day by intravenous injection.' If these patients have
sufficient IgG penicillin antibodies in their serum, the result-
ing antigen-antibody reaction on the surface of the red cells
may lead to their subsequent sequestration and destruction.
The drug responsible is usually benzylpenicillin, but the anti-
body will also cross-react with other penicillins such as
ampicillin and methicillin.
When derivatives of cephalosporin C, such as cephalothin

and cephaloridine, are used to coat the red cells, there is
cross-reaction with penicillin antibodies. A recent report' of
a patient with penicillin-induced haemolytic anaemia showed
that the antibody that reacted with cephalothin-treated cells
could be absorbed out almost completely by penicillin-
treated cells and vice versa.
No definite case of cephalosporin-induced haemolytic

anaemia has been described yet, but a positive direct anti-
globulin test seems to be found in many patients receiving
cephalothin.' 6 There is some suggestion that this occurs
particularly in patients who are azotaemic and hypoalbumin-
aemic and are receiving large doses of the drug (8-14 g.
per day). The positive direct antiglobulin test, however, does
not appear to be immunological in nature and does not
necessarily imply increased destruction of the red cells. It
may perhaps be due to alteration of the red cell surface with
uptake of normal immunoglobulins and complement, and it
can be produced in vitro by incubating normal whole blood
with 1.0-10 mg. of cephaloridine or cephalothin per ml. of
red cells.6 Cephalosporin antibodies, if they occur, will need
very carefully controlled tests for their identification. and
perhaps will cross-react with penicillin-treated cells.

Until now only one case of penicillin-induced haemolytic
anaemia has been reported from Great Britain,7 and this may
reflect the use of lower dose schedules in this country. In the
B.M.J. this week Dr. J. M. White and colleagues report a
further two cases at page-26. Both patients had received
large doses of penicillin, and both had had previous courses
of it. Since large doses of penicillin are given to patients with
diseases commonly associated with anaemia, such as subacute
bacterial endocarditis and septicaemia, a haemolytic attack
resulting from the antibiotic may pass unrecognized unless
this possible cause of it is borne in mind.
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Seat Belt Injuries
If the occupants of a vehicle are wearing seat belts when it
crashes they may very occasionally suffer serious abdominal
injuries. A recent report' from America describes three
cases of this kind. One victim sustained disruption of a
20-cm. segment of ileum and damage to the sigmoid colon
and a second had almost complete bilateral transection of the
rectus abdominis muscles and complete division of the
jejunum. Both survived the resection operations which were
required, but there was some delay before a laparotomy was
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done on the first patient-the signs were insidious in onset
and the diagnosis was not at first suspected. A third patient
died as a result of rupture of the spleen and jejunum,
avulsion of the small-bowel mesentery, and gangrene of lower
small-bowel segments. The first patient was wearing the
simple lap type of seat belt, and, though it is not specified,
it seems likely that the same pattern was used by the other
two victims.

Similar injuries, also partly attributed to seat belts, have
been reported before, though they are rare. Damage to the
liver, pancreas, abdominal aorta, and lumbar spine have also
been described. It is certainly right to draw attention to
these lesions, so that casualty surgeons are aware of the
possibility and are on the lookout for them. Most such
injuries have resulted from the use of the lap type of belt,
which seems to give little protection against the forcible
forward flexion and resultant acute compression of the
abdomen which occur on impact. Considerable shearing
forces can be exerted between the lumbar spine and the belt,
and greatly increased intraluminal pressure within tem-
porarily closed loops of bowel may cause perforation. While
major haemorrhage within the abdomen is likely to show
clinical signs soon after the accident, the signs of perforation
of the bowel may take hours or even days to become
apparent.
How should these isolated reports affect our general policy

towards the use of seat belts in cars ? It is impossible to
subject the questions concerned to controlled trial, and there
is no way of knowing what would have happened to the
victims reported as sustaining injury from the seat belts if
they had not been wearing them. We have to look at these
particular injuries against larger questions. Which are the
most frequent fatal injuries sustained in traffic accidents, and
do seat belts significantly diminish the mortality risks of
these injuries ? The evidence that they save lives is indeed
impressive. In Britain W. Gissane2 in 1963 reviewed
approximately 12,000 victims of road traffic accidents and
concluded that there was not one in whom it was clear that
the wearing of a seat belt had caused or exacerbated the
injury. A recent editorial in the Medical 7ournal of
Australia3 remarked on the seriousness and high mortality
rate of ejection injuries, most of which could be completely
prevented by the wearing of an adequate belt. Also from
Australia4 came an analysis of 114 patients who sustained
major facial injuries in car accidents ; only one had worn a
belt at the time of the accident. Comprehensive inquiries
into large series of car accidents both in California' and in
New York' have shown a decrease in mortality of up to 35%
when comparing those wearing seat belts with those without.
It is also of interest from the North American studies that
intra-abdominal injuries were of similar frequency in those
without seat belts as in those with them.

Only in one type of accident, in which the occupants of a
car are crushed, is there no gain to be derived from the wear-
ing of a seat belt, but fortunately such accidents constitute a
very small minority. Neither the slight possibility of this
particular type of accident nor the extremely remote possi-
bility of injury from the belt itself should in any way
diminish the campaigns to have safety belts fitted-and,

what is far more important, constantly used. The evidence
from the very few injuries which may be causally related to
the belts again indicates the distinct superiority of a diagonal
or lap-and-diagonal appliance which prevents sudden acute
flexion of the trunk. Furthermore from several of the
reports it is clear that belts may have been too loosely applied.
It is important to ensure that the belt fits snugly enough to
give secure support.
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Cancer and Sex Chromosomes
The only clear example in man of a direct association between
a specific chromosomal abnormality and a neoplastic state
is the presence of the Philadelphia chromosome in cases of
chronic granulocytic leukaemia. There are also several
examples of association between chromosomal abnormality
and increased predisposition to cancer-the best known is the
increased risk of leukaemia in Down's syndrome (mongolism),
in which there is an extra chromosome 21. The registration
of individuals with congenital chromosomal abnormalities may
well lead to the discovery of further such associations.
When there is more than one X chromosome in a cell the

second (and subsequent) appear in histological preparations
as darkly stained aggregates of chromatin within the nucleus.
So assessment of sex chromatin is relatively easy, and may
be used to study possible relationships between abnormalities
of the sex chromosomes and cancer. Thus J. Teter and R.
Tarlowski' found four gonadal neoplasms in 13 patients with
Turner's syndrome-significantly more than would be
expected.

V. M. Kimel2 reported that cancers of the breast, unlike
other cancers in women, may show a sex-chromatin count
(that is, percentage of cells containing an identifiable sex
chromatin mass) different from that in normal female tissues.
In addition, he presented evidence that tumours in which the
average sex chromatin count was within the normal range
tended to be oestrogen-dependent, while those with low sex
chromatin counts were not, but, on the other hand, were less
prone to metastasize. A. Bohle and his colleagues3 sum-
marized 10 reports from the German literature on studies of
sex chromatin in cases of breast cancer. Like Kimel, they
concluded that low sex chromatin (that is, male) counts are
associated with lowered responsiveness to hormones. But,
unlike Kimel, they considered the low sex chromatin tumours
to be the more malignant.

R. L. Shirley4 recently reported a retrospective study of
89 patients with metastatic breast cancer from the records
of the Massachusetts General Hospital. The extent of the
response of these patients to various treatments affecting
hormonal balance was recorded in the notes. Shirley ex-
amined the pathological specimens to discover the proportion
of cells with sex chromatin bodies. The results of his study
suggest that a trial of hormonal treatment is more likely to
be successful for tumours with relatively normal sex chroma-
tin counts than for tumours which have markedly abnormal
counts. In particular, response to hormones is likely to be

1 Teter, J., and Tarlowski. R., Amer. 7. Obstet. Gynec., 1960, 79, 321.
2 Kimel, V. M., Cancer (Phdad.), 1957, 10, 922.
Bohle, A., Burger, E., Fischbach, H., and Schooli-Tubingen, A.,
Langenbecks Arch. Kin. Chir., 1965. 313, 392.

Shirley, R. L., Surg. Gynec. Obstec., 1967, 125, 737.
5 Atkin, N. B., Wien. klin. Wschr., 1964, 76, 859.
Atkin, N. B., Brn. 7. Cancer, 1967, 21, 40.

7 Atkin, N. B., Lancet, 1967, 2, 1145.
c

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.3.5609.4-a on 6 July 1968. D
ow

nloaded from
 

http://www.bmj.com/

