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needed exchange transfusion. The child survived; without
the intrauterine transfusions he would certainly have died.

Since then at least nine series of intraperitoneal intra-
uterine transfusions have been reported,612 16 and some 92
transfusions have been carried out with survival of 44 infants.
The survival rate of only 50% must be viewed against a
background of the virtually hopeless prognosis of the foetuses
transfused. Nevertheless, as several authors have pointed
out,3 4 this procedure may be hazardous. Thus there are
several instances of the foetus being killed by the procedure.
Amnionitis and maternal peritonitis have been recorded,"3
though there have been no maternal deaths. If the needle is
to be positioned so that it avoids the foetal thorax or liver,
the necessary radiographic examinations may mean a con-
siderable exposure to radiation, and ideally the operation
should be done under the control of an image intensifier.
Small volumes of blood must be transfused slowly, and, since
this is not an exchange transfusion, more than one transfusion
may be necessary.

Another approach has been to cannulate a foetal vein or
artery. In 1963 V. J. Freda and K. Adamsons"4 performed
the first technically successful intrauterine exchange transfusion
in a 33-year-old mother who was in the 27th week of her
pregnancy when the transfusion was carried out. Preliminary
examination of the amniotic fluid showed that the foetus was
severely affected by haemolytic disease. The placenta was
localized with a technique using radioisotopes, and the
abdomen and the uterus were then opened and a small incision
made in the uterus opposite to a foetal foot. The membranes
were not incised but freed so that they bulged out, with the
foetal foot in them. The amniotic sac was opened and the
foetal leg delivered as far as the groin, so that the femoral
artery could be cannulated; 220 ml. of fresh 0 rhesus-
negative blood was transfused. Both mother and foetus
tolerated the procedure well, but two days after operation
the child was born by precipitate delivery and died in the
neonatal period from incomplete expansion of the lungs.
S. Asensio and his colleagues"5 are convinced that this is the
most physiological method of supporting the foetus. They
point out that it allows a larger quantity of blood to be trans-
fused under controlled conditions, and that only one trans-
fusion is necessary. They repeated the procedure using a
modified technique-in particular they used the femoral vein
for the transfusion. They were successful in delivering a
Puerto Rican woman (gravida viii, para vi), who had no
living children, of a live female infant.

Intrauterine exchange transfusion may prove to be a
solution of the so-far intractable problem of the infant who is
severely affected by haemolytic disease at an early stage of
pregnancy. It raises a number of questions, including those

of immunology. What effect does the transfusion of large
quantities of foreign antigenic material have on the foetus ?
Could the use of fresh blood with viable lymphocytes result
in the foetus being unable to reject the graft and the develop-
ment of a graft-versus-host reaction ? Washed, irradiated
maternal cells may be found to be the most suitable for
transfusion, while the low level of immunoglobulin IgG-
which may be seen in premature infants-will probably be
found to be more severe in these foetuses and may require
the administration of gammaglobulin routinely.

Studies of the foetus carried out at the time of these pro-
cedures may help in the understanding of the pathology of
hydrops. Much of the pioneer work in intrauterine trans-
fusion has been done in Great Britain and New Zealand. It
is to be hoped that the development of this technique and the
further investigations-such as are being carried out at present
at St. Bartholomew's Hospital in London-will meet with
success.
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Identification by Hair
Microscopical examination of hair has long been a useful aid
to identification for forensic purposes. A recent procedure
called activation analysis provides a chemical microscope with
interesting possibilities. This technique entails the identifica-
tion and measurement of radioactivity induced in a specimen
-for example, by exposure to neutrons inside a nuclear
reactor. It does not usually help in estimating the concentra-
tions or molecular arrangements of major constituents, but
it offers a sensitive way of estimating many trace elements.
These may form a unique pattern for each individual, who
may thus be identified by the pattern. Levels of trace
elements depend on diet, environment, and influences which
are not understood but may be classified as metabolic
idiosyncrasy.

R. F. Coleman and colleagues at the Atomic Weapons
Research Establishment, Aldermaston, have made an extensive
survey' of the trace elements in human head hair using samples
supplied by more than 800 people chosen at random from
the electoral registers of England and Wales. Each hair was
washed, irradiated in a nuclear reactor, and examined with
a scintillation counter. This gave a record of the induced
radioactivity. Concentrations of twelve elements were
measured and subjected to statistical analysis in which allow-
ance was made for variations of concentration among hairs
from a single head. It was found that levels of trace elements
showed large differences from person to person. The
differences in samples from male and female subjects were
large enough to allow the sex of the owners of about 90%
of unknown hairs to be correctly determined by activation
analysis.

In about 5% of the samples certain elements were present
at unusually high levels owing to the occupation of the person.
Though the hairs were thoroughly washed before analysis,
copper levels were high in brassworkers, antimony in printers,
and chromium in electroplaters. Other elements, including
bromine and iodine, were derived from substances (neutral-
izers) used in permanent waving or cosmetic preparations.
High values of calcium were associated with hard-water areas
and of manganese with the north of England-possibly
because of a greater consumption of tea there than elsewhere.

Coleman, R. F., Cripps, F. H., Stimson, A., and Scott, H. D., Atom,
1967, 123, 12.
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More detailed statistical study suggests that an opinion on
the common identity of two samples of hair can be given
Correctly in more than 90% of cases. By a further refinement
it is possible to calculate the number of people in the popula-
tion whose hair would show concentrations of trace elements
indistinguishable from those of the suspect. In ten simulated
cases used to test the technique, this number ranged from 18
to 103,800. On this showing, activation analysis is not as
precise as fingerprinting, but it is probably at least as reliable
as many other forms of evidence readily accepted by the
courts.

Immune Responses by Cells
Delayed cellular hypersensitivity is one aspect of the immune
response to infections. It also plays a part in many conditions
of clinical importance such as contact dermatitis, graft
rejection, and possibly the elimination of potentially neo-
plastic cells, and in certain autoimmune states. The great
significance of the subject can be appreciated from reading
the current issue of the British Medical Bulletin,' which is
entirely devoted to it.

Cellular hypersensitivity was first recognized by the
character of the skin reactions obtained in sensitive individuals
on intradermal injection of certain antigens, as exemplified
in the Mantoux test. It was named delayed hypersensitivity
because it takes 24 to 48 hours to develop and several days
to fade, in contrast with the immediate weal and flare seen in
atopic allergy and the intermediate Arthus-type skin reaction
connected with precipitating antibodies. The delayed reac-
tion also differs from the other two in showing induration of
the skin due to infiltration with rMononuclear cells; the
reaction in the Arthus response is mainly oedematous. A
further difference is that delayed sensitivity can be trans-
ferred to another person only with lymphoid cells, whereas
serum will transfer the Arthus and atopic reactions.

Cell-mediated sensitivity to antigens is controlled by the
" thymus dependent" lymphoid cells, which colonize the
peripheral lymph nodes during later embryonic life. In con-
trast the production of circulating antibodies depends on the
lymphoid tissue of the " bursa equivalent," which lies along
the gastrointestinal tract and partly in the thymus. The
division of the central lymphoid tissues was proposed by
R. A. Good2 to explain the separation of antibody production
and delayed sensitivity in the chicken by removal respectively
of the bursa of Fabricius and the thymus. In man a similar
separation is seen in the Bruton type of agammaglobulin-
aemia, in which delayed hypersensitivity is unimpaired, while
synthesis of immunoglobulin is severely defective. Children
with this disease withstand viral infections normally, suggest-
ing that delayed sensitivity has a protective role against
viruses, though whether interferon also gives protection here
has not been fully evaluated. This type of sensitization may
have a beneficial role in providing resistance to those
organisms which are able to survive and replicate within
macrophages. In some infective diseases, including tubercu-
losis, leprosy, histoplasmosis, and leishmaniasis, the associated
dermal reactions have been of diagnostic value.

However, delayed reactivity associated with infections also
has harmful effects. The viral exanthems and the systemic

delayed shock which can follow rupture of a tuberculous
abscess may be examples. Furthermore, harmful effects can
result from the development of delayed reactivity in response
to relatively simple chemicals bound as haptens to proteins
in the skin, as seen in contact dermatitis and insect bites.
Sensitization to these skin-bound antigens is thought by Sir
Peter Medawar to be effected by contact with peripheral
lymphocytes circulating between the skin and the lymph
nodes. Much evidence indicates that sensitization to skin
homografts is mediated in a similar fashion. Clearly, the
mechanisms in graft rejection are complex and the relative
contributions of cell-mediated hypersensitivity and circulating
antibody may vary in different circumstances.

Similar considerations apply to the pathogenic mechanisms
underlying autoimmune disorders. There is good evidence
that delayed hypersensitivity has the main role in some
experimentally induced autoallergic diseases, but in man there
are more data showing that pathogenic effects are mediated by
conventional antibodies or antigen-antibody complexes, and
it has proved difficult to separate delayed reactions from
Arthus effects by intradermal tests with tissue antigens.

Distinction between circulating antibody and cell-mediated
immunity may be to some extent artificial in that delayed
reactions show a high degree of specificity for the inciting
antigen, and it is difficult to visualize a recognition system
based on a biological principle differing completely from
that underlying antibody specificity. It has therefore been
postulated that delayed reactivity depends on an antibody
bound to the surface of lymphoid cells or produced by these
cells at the site of reaction, though undetectable in the
circulation as a whole.

It is of phylogenetic interest that primitive fishes in which
the ability to make circulating antibodies has not yet evolved
can nevertheless reject homografts. Thus the biological
reason for cell-mediated immunity may well be the preserva-
tion of the identity of the individual and his protection against
-cancer through the rejection of mutant cells. Here it is
worth noting that when certain tumours are surrounded
by lymphoid infiltration-that is, when the body has
succeeded in mounting an immune reaction against the
malignant cells-the patient has a better prognosis and there
is less extensive dissemination of secondaries.
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Tremulous Iris
The ophthalmoscopic examination of the fundus is now a
routine for physicians, who recognize its great value in the
medical assessment of patients, particularly those suffering
from cardiovascular disease or diabetes. Other ocular signs
of general disease abound which are not generally appre-
ciated, and of these one which is readily recognized without
specialized techniques is tremulousness of the iris (irido-
donesis). In this condition a wavy tremor appears in the
iris when the eyes are moved from side to side. Ordinarily
the iris has the configuration of a very flat truncated cone,
and its margin is pressed on the anterior surface of the lens
by the action of the sphincter muscle, thus giving it stability.
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