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urgent that these young doctors should be able to see their
way ahead clearly: otherwise many will leave for countries
where their potential is better appreciated. Other resolutions
on hospital matters carried by the Meeting concerned
improved representation of regional hospitals in negotiations
on pay and conditions of service, the need for larger estab-
lishments if postgraduate study in hospitals is to be more
than a pious hope, pay-beds, and separate dining accommoda-
tion for residents.

Consideration of the Association's constitution has occu-
pied much time at recent Representative Meetings, and a
move to postpone fresh changes until there had been a chance
to see how last year's amendments work was defeated by only
172 votes to 129. However, the prospect of a Council of
95 this year was more than most members of the Repre-
sentative Body could tolerate, and the Meeting agreed that
in future (starting with the 1969-70 session) the Council's size
should be 50. Representatives refused, however, to concede
the Organization Committee's proposal that most of the
elected members of Council should be elected by the Annual
Representative Meeting itself. This, many thought, would
be to disenfranchise the B.M.A. member, and the Meeting
resolved (by 154 to 102 votes) that a majority of the Council
members should continue to be elected by the postal votes
of the individual United Kingdom members of the B.M.A.
grouped in geographical constituencies. In practice there will
be 26 members of Council so elected, and the number elected
by the Representative Body as a whole will be reduced from
eight to six. Some reduction in size of the Association's
standing and special committees was decided upon, but the
proposal that all their elected members should be elected by
Council was dismissed as too authoritarian.

There is space here to mention only the main conclusions
of the debate on the Abortion Act. A full account of the
Annual Representative Meeting is given in the Supplement
(29 June, p. 223; this week at p. 1; and it will be con-
tinued next week). The debate centred on the miscalled
" social " clauses of the Act-that abortion may be legal
when performed in the sole interest of a third party, not of
the patient herself. By an overwhelming majority the Meet-
ing expressed its repugnance at this departure from tradi-
tional medical ethics. There was also concern that the
" burden of proof " in evoking the conscience clause should
rest on the person claiming its protection.
The Eastbourne A.R.M. will be remembered chiefly for

the impact made by the new representatives from the hospi-
tals. Much useful work was done. But until the agenda
becomes shorter, and constitutional matters less obtrusive-
important though they are-there will be a limit to what these
Meetings can achieve.

Calcitonin
The total synthesis of calcitonin, the hormone that lowers
the level of calcium in the blood, has been recently published.'
The structure of the porcine hormone was determined
independently by three groups.2" It is a 32-chain polypep-
tide with a disulfide bridge, and over 100 steps are required
for its synthesis.1 This outstanding achievement, within only
seven years of the discovery of the existence of the hormone,
will no doubt make possible the production of calcitonin in
sufficient quantity for full clinical evaluation.

It is now known that calcitonin is derived from the ultimo-
branchial bodies which fuse with the thyroid in mammals.5 6
These bodies, whose function hitherto was obscure, remain as
separate structures in birds, fish, reptiles, and amphibians.
They develop from the ventral part of the pharyngeal ento-
derm immediately behind the last pair of gill pouches. Their
cells have a particular microscopic appearance, which is
now recognized to be similar to that of the thyroid C cells.'
These C cells were identified long ago as differing from the
thyroid follicular cells ; recently they were shown to be the
site of production of calcitonin.' The term " thyrocalcitonin "
can now be retired, because calcitonin is probably derived
from ultimobranchial tissue which is not necessarily confined
to the thyroid.

It is well established that calcitonin blocks resorption of
bone.8 In addition, when administered to man, it increases
the renal excretion of phosphate, calcium, and sodium.9"
The importance of these renal effects remains to be defined.
The presence of calcitonin in the plasma of two normal

persons at rest has been detected by rat bioassay." This
implies that the hormone has a physiological role other than
combating periodic hypercalcaemia. Furthermore, the con-
centration of calcitonin increased in response to an infusion
of calcium.

Six patients have now been described with medullary
carcinoma of the thyroid and an excess of hypocalcaemic
activity in the blood or tumour.15'l8 A variety of laboratory
techniques confirmed that the active substance was calcitonin.
Only one patient was noted to have hypocalcaemia and hypo-
phosphataemia," and none was reported to have dense bones
on x-ray examination. It now appears certain that medullary
carcinoma results from malignant proliferation of thyroid C
cells. No other syndrome in man has been formally proved
to result from abnormal production of calcitonin, but studies
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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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