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together with other chemicals or viruses to produce the com-
plete carcinogenic effect. At present these substances are used
as a research tool to try to elucidate carcinogenic mechanisms
in animals, and thus they have so far had an academic interest
only. Roe would like to see a serious attempt made to relate
them to the problem of human cancer, but years of work will
be needed before this can be done in any practical way.

It is the duty of experts to advise the legislators on what
steps should be taken to reduce environmental contamination
and to prevent the introduction of new risks. The latter
object seems today less likely to be achieved than ever, because
during recent years new carcinogens have been discovered
which produce cancer in animals after a single dose or which
act in infinitesimal doses and which have no chemical relation-
ship to previously discovered carcinogens. While it is true
that a prediction of carcinogenicity can sometimes be made
from structural similarity to other known carcinogens, the
converse is not true. But this simply means that further search
must be made for carcinogens of many varying chemical types,
so that eventually a relation between structure and carcino-
genic activity may be accurately predicted.

Testing the Pill
Discussions about oral contraceptives, especially their possible
side-effects, are apt to arouse strong emotions. This is unfor-
tunate for two reasons. Firstly, it is important that medical
men in particular should try to remain scientifically
detached. And, secondly, such arguments tend to obscure the
one irrefutable fact about oral contraceptives-namely, that
except in certain limited therapeutic situations they are drugs
taken by healthy women over a long period of time to prevent
pregnancy. In addition it has to be borne in mind that at
present almost all of them consist of combinations of oestro-
gens and progestogens, steroid hormones with a chemical
similarity which may be reflected in some of their actions
but not in others.

Testing for side-effects in man is based on the premise that
the drug in question is to be used for a definite and usually
relatively short period of time, and in general this practice
has been followed in the case of oral contraceptives. The
difficulty of interpreting the results is exemplified by the
numerous studies that have been carried out on liver func-
tion.` Rises in serum bilirubin, alkaline phosphatase and
aminotransferases, and retention of bromsulphalein have been
reported in a proportion of women by some and denied by
others. Undoubtedly these differences depend on factors such
as the relative insensitivity of the tests employed, dose of the
drug, age of the patient, duration of treatment, and so on.
But the liver is an adaptable organ, and it may well be that
the biochemical changes represent a period of adjustment

rather than actual liver damage. There is no reason, for
example, why oral contraceptives should not cause enzyme
induction like other drugs. Moreover, the extent to which
transient rises in serum enzyme levels reflect liver damage
is questionable, and Hans Popper has warned against the
cult of " transaminitis."

Nevertheless, there is no reasonable doubt that a few women
do display hepatic sensitivity and react by developing jaun-
dice. It is not yet clear whether this is one extreme of a
biochemical function which is always affected in all woman,
and if so which steroid is responsible. The general consensus
is that the oestrogen component is the culprit, a view which
is supported by the work of J. Clinch and V. R. Tindall
reported at p. 602 of this week's B.M.7, in which they found
that stilboestrol, but not megestrol acetate, impaired the
ability of the liver to excrete bromsulphalein in postpuerperal
women. Yet many progestogens are related to the C17-a-
alkyl substituted testosterones, which are also known to cause
cholestatic jaundice, and indeed jaundice has been recorded
in women taking norethisterone (a progestogen" alone.' It
would seem unwise, therefore, to advocate that the oestrogen
component should be dropped from oral contraceptives on
the basis of rather crude and ill-understood tests of liver
function.

But the issue is more fundamental than this. The ques-
tion that cannot be answered by these or any other tests is
what effects oral contraceptives have when taken for twenty
years or more. Just as there may be hepatic disturbance in
the short term, it is well known that alterations in carbo-
hydrate and fat metabolism and in clotting mechanisms can
sometimes be demonstrated. Could these represent the tip of
the iceberg of more subtle long-term metabolic adjustments,
which might be harmful ? Thus in rats it has been found
that the long-term administration of norethynodrel impairs
uptake of glucose by the brain and increases the lipid content
of the aorta, producing quantitative changes in the lipid frac-
tions which resemble those found in atherosclerosis in man.
Other experimental findings have been that progestogens
inhibit meiosis in rat ovary8 and dog testis.9

All these reports emphasize the importance of tests on
animals of all drugs which are given to man for a long time;
such tests can be done only in animals. The results obtained
must obviously be applied to man with caution, and it is
encouraging to recall that for some time the Dunlop Com-
mittee has insisted"0 on the long-term testing in animals of
all new oral contraceptives before they are generally released.
We hope that this will now include careful assessment of the
separate roles of oestrogens and progestogens.
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When to Immunize
It is too much to expect that a perfect immunization schedule
against infectious disease can ever be evolved, since accumu-
lated experience is constantly revealing the disadvantages
which go to offset the advantages of any particular method.
Nevertheless the recommendations' on Immunization against
Infectious Disease, issued by the Department of Health and
Social Security in November 1968, should be warmly wel-
comed by practitioners, since it has now proved possible to
discontinue the previous method of presenting alternative

' Immunization against Infectious Disease. London, Department of
Health and Social Security, 1968.
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schedules and leaving it to the individual doctor to select
which one to adopt. The position has therefore been greatly
simplified. The doctor is left in no doubt as to which
immunization should be carried out in the first year of life
and which should be deferred to the second.
Thus it is quite clear that immunization against diphtheria,

tetanus, and pertussis together with oral poliomyelitis vaccine
should be carried out in the first year of life, although it is
still left to the doctor to decide whether this should begin
at the third month or at the sixth, when a much more
adequate immunity can be guaranteed. The only advantage
of the earlier start is to confer some immunity against
whooping-cough as soon as possible. But many of the deaths
from whooping-cough-often masked by a fulminant and
rapidly fatal pneumonia-occur before the third month of
life, and it would have been well to place greater emphasis
on the fact that the vulnerability of the infant in the first
six months of life to whooping-cough is something that can-
not be properly covered by immunization. Rather should
it be pointed out that very special care should always be
taken to ensure that such infants are not exposed to the
disease during that time. The second important develop-
ment which has clearly influenced the new recommendations
is the recognition that by lengthening the intervals between
injections a better immunological response can be expected
six to eight weeks is now recommended as the optimum
interval between first and second injections, and as long as
six months between second and third. This obviates the need
for a reinforcing dose in the second year of life.

Doctors are frequently plagued by requests from patients
for inoculations against typhoid and paratyphoid within two
weeks of departure abroad. It is much better that patients be
told in no uncertain terms that an adequate level of immunity
cannot be obtained unless time is allowed for the proper
spacing of injections. Much stricter attention should be paid
to the recommendations for reinforcement of immunization
against diphtheria, tetanus, and poliomyelitis, and revaccina-
tion against smallpox at school entry and against poliomyelitis
and tetanus together with revaccination against smallpox on
leaving school or between the ages of 15 and 19.
Not all practitioners would agree that pertussis immuniza-

tion should be given at school entry as recommended under
certain circumstances in additional note 5 of the schedule,
but it should be borne in mind that the schedule is intended
to serve as a guide only, and any medical practitioner may
use his own discretion about putting it into practice. Never-
theless, adherence to the schedule of vaccination and immu-
nization procedure, with particular attention to the principles
laid down under the heading "Additional Notes," should go
far to smooth out many of the difficulties and problems that
have hitherto arisen.

Antiglobulin Tests
The antiglobulin reaction used to detect sensitization of red
cells by antibodies was first described by R. R. A. Coombs,
A. E. Mourant, and R. R. Race in 1945, and in 19461 they
were able to report that the red cells of 10 out of 11 infants
suffering from haemolytic disease of the newborn gave
positive tests. The next year Coombs and Mourant2 showed
that the addition of small amounts of gammaglobulin to the

antiglobulin serum stopped it agglutinating red cells sensitized
by the Rh antibody, while similar amounts of alpha- and beta-
globulins had little effect. So they concluded that the com-
ponent in the serum which agglutinated the sensitized red
cells was an antigammaglobulin. Meantime K. E. Boor-
man, B. E. Dodd, and J. F. Loutit,' and Loutit and P. L.
Mollison,4 reported that the red cells from a number of
patients with idiopathic-acquired haemolytic anaemia were
also agglutinated by antiglobulin sera. The first report that
the direct antiglobulin reaction was not specific for the detec-
tion of gammaglobulin on the red cells and could probably
also detect other " antibody " came from J. V. Dacie in 1951.
He showed that the direct antiglobulin reaction found with
cells sensitized with incomplete cold antibody or incomplete
anti-A could be inhibited only with very high concentrations
of gammaglobulin. On the other hand, the reaction due
to incomplete anti-D and non-specific warm antibodies from.
cases of acquired autoimmune haemolytic anaemia was easily-
inhibited with small amounts of gammaglobulin. In 1957
this work was extended by Dacie and his colleagues,6 who
suggested that the direct antiglobulin reaction due to incom-
plete cold antibodies was not detecting antibody protein at
all, but components of complement. This was later confirmed
by J. P. Leddy and his colleagues7 in 1962, who showed that
nongammaglobulin antisera contained antibodies against
components of complement. It has recently been shown, how-
ever, that nongammaglobulin reactions are not always due
to complement, and in warm haemolytic anaemias some of
the nongammaglobulin reactions may be due to adsorption
of IgA or IgM.
Nowadays antisera against the heavy chains of IgG, IgA,

and IgM, and called anti-y, anti-a, and anti-c respectively,
are available and are used in the antiglobulin test. With the
isolation of the third component of complement (Pic globulin)
in 1960,8 it became possible to prepare antisera against these
various components directly, and such antisera are now in use.
So autoimmune haemolytic anaemia can now be classified9 in
six groups depending on the proteins found on the red cell
surface; IgG only, IgG plus complement, IgM only, IgM
plus complement, IgA plus complement, and complement
only. Since it is known that there are at least four anti-
genically distinct heavy chain subclasses of IgG and at least
two of IgA and IgM, as well as further classes of immuno-
globulins, IgD, and IgE, further subdivisions of the serological
reactions will become possible when antisera against these
antigenic determinants become available.

This use of a whole battery of antisera made by different
methods provides information of scientific value, but in addi-
tion it helps to identify the occasional false positive result due
to other antibodies such as anti-transferrin or anti-T in some
of the antiglobulin sera. However, it does not help to
differentiate isoantibodies from autoantibodies, and the
pattern of reaction is the same whether the autoimmune
haemolytic anaemia is idiopathic or secondary to some under-
lying disease.
A positive direct antiglobulin test in the neonatal period

is nearly always due to haemolytic disease of the newborn
and needs appropriate treatment and investigation. A trans-
fusion reaction may be an obvious cause of a positive direct
test, but occasionally delayed reactions may be confused with
autoimmune haemolytic anaemia.10 Drugs can be suspected
as the causative agents from the history. Sulphonamides,
quinine, and phenacetin, for example, occasionally produce
acute intravascular haemolysis associated with the presence of
complement on the surface of the red cells. This is thought
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