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Prevention of Rh-haemolytic Disease
The rhesus system of blood groups was discovered in 1940 by K. Land-
steiner and A. S. Wiener.' By injecting the red cells of rhesus monkeys
into rabbits they obtained an antiserum which would agglutinate not
only the red cells of rhesus monkeys but also the red cells of most human
beings. Cells so agglutinated possess the rhesus antigen, and are called
Rh-positive. In Great Britain about 83% of the population are Rh-
positive and 17% Rh-negative.
The presence of a rhesus antigen is determined by the rhesus gene.

This is a composite unit consisting of several factors and their alleles.
One of these factors, called factor D in the Fisher-Race terminology,
determines the presence of D antigen in the red cells. This is by far the
most important rhesus antigen, so much so that in routine blood-grouping
it is customary to describe the red cells as Rh-positive or Rh-negative
according to whether the D antigen is present or absent. More detailed
grouping demands the investigation of the other factors and their alleles
also.

Unlike the ABO system, in which powerful naturally occurring anti-
bodies are present within a few months of birth, the rhesus system is
rarely associated with naturally occurring antibodies. But it is of great
clinical importance because of the ease whereby Rh-negative persons can
be stimulated to produce rhesus antibodies either from the transfusion
of Rh-positive blood or after a pregnancy with an Rh-positive foetus.
Such antibodies may cause a severe haemolytic reaction when Rh-positive
blood is subsequently transfused, and in the case of a pregnant woman
they may cross the placenta and destroy the foetal red cells. The result
is Rh-haemolytic disease of the newborn baby.

There are two types of rhesus antibody. One can agglutinate Rh-
positive cells directly in saline suspension, and is therefore called a
"complete" antibody. It is of high molecular weight (19S-gamma-
globulin), and cannot pass the placenta. It is therefore not important
in Rh-haemolytic disease. It occurs at an early stage of immunization.
The second antibody cannot agglutinate red cells in saline suspension.
It is adsorbed on to the cells, which may undergo agglutination when
suspended in a concentrated solution of albumin. Alternatively, if the
cells are washed to remove foreign protein from their surfaces, and then
suspended in an anti-human-globulin serum (obtained by immunizing
rabbits against human globulin), they will at once undergo agglutination.
This is the basis of the Coombs test2 and such an antibody is described
as " incomplete." It is of low molecular weight (7S-gammaglobulin), and
can traverse the placenta. It appears somewhat later than the complete
antibody, and is the important factor in Rh-haemolytic disease.

In Rh-haemolytic disease the first child is not affected unless the
mother has been previously immunized by a transfusion of Rh-positive
blood. The first child immunizes the mother through a leak of foetal
red cells across the placenta. This is apt to occur during the third
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trimester of pregnancy, and the most dangerous period is
very shortly before or during labour, when transplacental
haemorrhage is fairly common.' It is possible to distinguish
foetal cells amid a population of adult red cells by virtue of
the ability of foetal haemoglobin to resist acid elution. If
a fixed blood film is incubated for five minutes at 370 C. in a
buffer solution at pH 3.3, the haemoglobin of the adult red
cells is lysed, whereas the foetal cells remain well coloured.4
The greater the number of foetal cells present in the mother's
blood after delivery, the greater is the risk of subsequent
immunization.'

In this week's B.M.7. a report from five centres describes
the results of a trial designed to prevent Rh-haemolytic disease.
Earlier work by Professor C. A. Clarke and his colleagues
had shown that Rh-negative male volunteers could be pro-
tected from immunization by Rh-positive cells if they were
given a high-titre anti-D serum soon after transfusion.5 6
This work has now been extended to Rh-negative primiparae
who had given birth to Rh-positive infants. Those with an
appreciable number of foetal red cells in their circulation were
given 5 ml. of gammaglobulin containing a very high titre of
incomplete anti-D within 36 hours of delivery. The course of
their immune response was then compared with that of an

equal number of controls. Among 78 treated mothers there
was no certain case of immunization, whereas among the 78
controls there were 19 cases of immunization. Furthermore,
none of the treated women who have so far borne a subse-
quent Rh-positive baby has developed antibodies. The
mode of action of the gammaglobulin is not certain; it may
lead to the foetal cells being rapidly destroyed, or else it
may inhibit the immune response directly.

It seems as if this method will be effective in preventing
maternal Rh-immunization and therefore Rh-haemolytic
disease. When it is remembered that the disease affects
about 1 in 200 of all babies born in Britain7 the importance
of this work will be realized. A problem to be solved will
be the manufacture of the gammaglobulin in sufficient
quantities.
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Adrenal Cortex in Health and
Disease

Knowledge of the function of the adrenal cortex in health and
disease has advanced more in the last decade than in the
previous 100 years. In the Lumleian lecture published on
page 847 last week and page 914 this week in the B.M.Y.
Dr. C. L. Cope has reviewed the present state of this know-
ledge. Its rapid growth has been due largely to the evolution
and intelligent application of sensitive and precise physico-
chemical methods for measuring adrenal steroids and their
metabolites. Recent advances include a technique for deter-
mining the rate of secretion of cortisol and aldosterone using
radioisotopes and a simple fluorometric method for measuring
plasma cortisol.'
The essential regulatory functions of the adrenal cortex

stem from the actions of two hormones, cortisol and aldo-
sterone, each under separate control. The first half of the
Lumleian lecture is devoted to cortisol and its effects. The
role of cortisol may be described as permissive, assisting
rather than initiating the processes with which it is concerned.
Though it has profound effects on most metabolic and physio-
logical functions of the body and is essential for maintaining
life during stress, the action of cortisol within cells is still
unknown. The stimulus for cortisol production is pituitary
corticotrophin, secretion of which is activated in two different
ways. Basal secretion is regulated by a sensitive feed-back
mechanism, which depends on the circulating level of cortisol,
and which is suppressed by exogenous cortisol-like steroids
and by the cortisol secreted by autonomous adrenal tumours.
Conversely, secretion of corticotrophin increases in adrenal
failure, whether this be primary and persistent, as in Addison's
disease, or secondary and transient, as after prolonged cortico-
steroid therapy. Completely overriding the feed-back
mechanism is the pituitary-adrenal response of the pituitary
and adrenals to stress, which is mediated via the hypo-

thalamus. The effects of long-term corticosteroid therapy
can be understood only in relation to these two modes of
control, for each may be suppressed differentially and
recovery of one may precede that of the other.
The integrity of the feed-back mechanism can now be

tested with metyrapone.' Results have shown that after short-
term therapy with corticosteroids, even in massive doses,
recovery is rapid and complete. Even after one or more
years of therapy it is usual for adrenal activity to revive
within 48 hours, though full recovery may take up to five
months or rarely may never be complete. Unfortunately
tests of pituitary-adrenal function using metyrapone give little
or no indication of the patient's capacity to respond to severe
stress, for this may demand a far greater release of cortico-
trophin than does the restoration or maintenance of normal
adrenal activity via the feed-back mechanism. Cope dis-
cusses this problem in the light of recent knowledge, and
concludes that as yet there is little factual evidence to support
the common assumption that there is a significant risk of
adrenal failure after corticosteroid therapy. Mere records of
shock or collapse in vulnerable subjects are not enough to
prove adrenal failure ; nor is a favourahle response to massive
corticosteroid therapy in such emergencies. Data aire required
on the plasma corticosteroid level at the time of collapse. This
should be easier to obtain when the new methods are more
generally available. Furthermore, it should be noted that
while corticotrophin injections given to cover the withdrawal
of corticosteroid therapy may assist the recovery of adrenal
function they are unlikely to enhance and may even suppress
the capacity of the pituitary to secrete corticotrophin under
stress.
New methods of testing have been of much value also in

the field of diagnosis of primary disorders of the pituitary-
adrenal axis. For example, the normal diurnal variation in
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