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normal arterial oxygen tension. This leads to neuronal damage
along the boundary zones between territories of arteries.

There has been considerable interest in the suggestion of
Ames and colleagues5 that one important mechanism re-
sponsible for brain injury is failure of the cerebral circulation
to become re-established when perfusion is restored-the "no-
reflow" phenomenon. This may be due in part to swelling of
anoxic capillary endothelial cells and perivascular glia, re-
sulting in occlusion of the lumen. It has been proposed that
this swelling arises from impairment of the sodium pump,
consequent on the failure of biochemical energy transfer
systems. Another contributing factor is likely to be loss of
fluid from the damaged capillaries, leading to an increase in
the viscosity ofthe blood. These concepts receive some support
from the reports that in animal studies vascular obstruction is
reduced by haemodilution, mannitol, or glucose. Such claims
raise the question of possible therapeutic developments.
A series of critical observations6 7 have shown that dexa-

methasone is beneficial in cerebral infarction, an effect which
has been attributed to the alleviation of "cerebral oedema."
The detailed mechanism of action of glucocorticoids in this
context remains obscure. Reduction of glial or endothelial
swelling is one possibility. This subject is obviously of great
importance, and advances which have taken place in the tech-
nology for measuring human cerebral blood flow suggest we
can expect some answers over the next few years.
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The Disc Sensitivity Test
The need for greater uniformity in testing bacterial sensitivity
to antibiotics and other drugs is generally admitted. It is also
recognized that a diffusion method using discs is the most
suitable for routine use. The task of defining such a method
may seem simple, but it has been the subject of controversy
for 13 years since the standardization of the method was first
proposed by an expert Committee of W.H.O.1

Progress towards this end was last reviewed in these col-
umns three years ago,2 and the position then was that a de-
finitive report3 had come from the International Collaborative
Study which had been pursuing the general aim of the original
W.H.O. Committee, though it had departed from that aim
in two directions. The method proposed, often referred to as
the I.C.S. method, has much in common with the Kirby-Bauer
method,4 widely used in the United States. Their essential
features are the use of large plates and high-content discs and
the translation of inhibition-zone diameters directly into
categories of sensitivity by reference to tables.
The principal event in the last three years has been the

official adoption of such a method in the United States, dif-
fering only in detail from the Kirby-Bauer.5 The regulations
of the Food and Drug Administration specify the drugs to be
tested-discs containing others may not be marketed-and
the drug content of each disc, only one being permitted. These
are the features ofthe test which have been adversely criticized,
though in general it seems to be widely approved in America.
Only a tetracycline disc may be used to determine sensitivity to

any of the large family of tetracyclines, and it has been pointed
out that the results are not valid for minocycline in tests of
either staphylococci6 or Nocardia asteroides,7 both of which
are much more sensitive to this derivative than to tetracycline
itself. Similarly a cephalothin disc has to do duty for all the
cephalosporins. This was manifestly misleading when the
activity of seven cephalosporins was compared,8 and cefoxitin,
to which alone in this general group certain enzyme-forming
enterobacteria are sensitive, must also clearly be made an
exception.9 As regards disc contents, workers at the Mayo
Clinic'0 complain that that specified for carbenicillin is too
low, and the availability of only a 6 Fg disc of penicillin for
testing organisms ofwidely differing sensitivity has also caused
difficulty.1" Escherichia coli and Proteus mirabilis are thousands
of times less sensitive than, for instance, haemolytic strepto-
cocci but nevertheless vulnerable to the high concentrations
attainable in urine when no more than normally resistant.
These rigid restrictions are not inherent in the method,

which could be adopted elsewhere without them. The main
objection to the F.D.A. or I.C.S:method is much more funda-
mental-simply that it is uncontrolled. It assumes that if all
conditions of the test are standardized there is no need for com-
parison with parallel tests of organisms of known sensitivity.
Not all laboratories can be trusted to conform to every detail
ofsuch a technique, and particularly to regulate accurately the
weight of the inoculum. Several surveys in Great Britain'2 13
and Australia'4 15 in which cultures or specimens have been
sent to many laboratories for sensitivity testing yielded an
unacceptably high proportion of incorrect results, whether the
method to be used was prescribed or left to the operator.
This salutary type ofstudy does notseemto havebeenattempted
in the United States, and its results might be interesting. But
an unavoidable source of error depends on the composition of
the culture medium. It is impossible to standardize one con-
taining natural ingredients, and the Mueller-Hinton medium,
adopted for this method, has been shown to vary not only
as between products of different manufacturers but between
different batches from the same source.'6 There are other
ingredients whose content or quality can affect results, some
perhaps yet to be identified, but a clear example is the de-
pendence of the apparent sensitivity ofPseudomonas aeruginosa
to gentamicin on magnesium content,'7 a factor disregarded in
this technique and difficult to control. A recent study in
Canada'8 showed that according to which of seven media was
used there was a 32-fold variation in the apparent sensitivity of
this organism to gentamicin, a sample of Mueller-Hinton
medium giving results indicating resistance whereas on others
the strains appeared fully sensitive.
There can be no clearer case than this for a test in which

the behaviour of the unknown organism is directly compared
with that of a control organism of known normal sensitivity.
This method of testing is the alternative to that employed in
the I.C.S. and F.D.A. methods. It eliminates the main variables
which can lead to error in these methods. It enables any culture
medium to be used, according to the growth requirements of
the organism, since the control will be growing on the same,
whereas the interpretative proceeding for the I.C.S. and
F.D.A. methods is valid for only one. In one form popular
in Britian'9 the method of the test controls even the perfor-
mance of the disc; and "dud" discs are not unknown. As
recently noted in the B.M.J.,20 they may even contain the
wrong drug. If any method is to receive official sanction in this
country, one depending on this safer principle of comparison
with a control organism has a strong claim to consideration.
The situation to which we referred three years ago seemed to
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call for the adoption of a British policy in this matter, and
the Public Health Laboratory Service has since been engaged
in systematic study of different methods, the findings of which
are awaited with interest.
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Thymic Hormones
The thymus gland seems to secrete two "hormones." Thymin
is the name given to the extract from normal thymus that is
concerned in the regulation of neuromuscular transmission; it
has been shown to reduce the release of acetylcholine at nerve
endings.' The serum of myasthenic patients also contains a
substance that inhibits acetylcholine synthesis due to a direct
action on the enzyme choline acetylase,2 and it is tempting to
speculate that this hormonal substance is identical with that
in the thymic extract.

Recent interest in the thymus has been more concerned with
its immunological role. Mice lose their natural immune
responses if the thymus is removed just after birth. Ever since
Miller showed3 that immunological function could be restored
to these mice by thymus grafts enclosed in a millipore chamber
impermeable to cells, it has been suspected that hormonal
factors from the thymus might play a role in the maintenance
of immunological function. It was later shown that acellular
thymic extracts obtained from the calf could also restore
immunological function to thymectomized mice,4 and the
name thymosin was given to this "hormone."

Small lymphocytes, though superficially identical in appear-
ance, are functionally heterogeneous. Some lymphocytes
depend on the thymus for their development (T cells), while
others can reach full maturity without thymic influence
(B cells). The differentiation of T cells is associated with the
acquisition of certain antigens on the cell surface, in particular
the TL and the theta antigens. The presence of either of these
antigens means that the cell has undergone thymus-directed
differentiation.6 This feature not only permits the ready
identification ofT cells but it also provides a basis for assayirg
the thymic hormone. Komuro and Boyse6 have shown that a

partially purified thymic extract induces precursor cells from
the bone marrow ofthe mouse to acquire these specific antigens
indicative of T cell competence.

Studies on the identification and assay of thymic hormone
have been reported recently from Paris by Bach and his
colleagues.7 They used a test which depends on enumerating
cells that form rosettes with sheep erythrocytes in vitro as a
means of recognizing T cell differentiation,8 and have identi-
fied the hormone in the serum of mice. The hormone dis-
appears after thymectomy and reappears after thymus trans-
plantation, but not after transplanting other lymphoid organs. 9
Bach et al. have also shown that the thymic hormone is present
in human serum.'0 The serum level is higher in children than
in adults; it is not found in subjects over 50 years of age; and
the serum level is normal in young patients with myasthenia
gravis but does not decrease with age in myasthenic patients as
it does in normal individuals. The thymic hormone does,
however, disappear in myasthenic patients after thymectomy.
Bach et al. have attempted to isolate the thymic hormone from
extracts ofthymus gland, and they suggest" that it is a peptide
with a molecular weight of about 1,000.
A knowledge ofthe mechanism whereby the thymus induces

precursor cells to become immunologically competent T
lymphocytes is of fundamental importance to our under-
standing of the immune process, and it will provide exciting
therapeutic possibilities for the treatment ofimmune deficiency
states. Bach8 recently suggested that the high concentrations
of hormone within the thymus promote the development of
stem cells into T lymphocytes, and that the lower concentra-
tions of hormone in the circulation may be necessary for the
extrathymic maturation ofT cells. It is now apparent that we
must think of the development of the lymphoid system not
only through the seeding from the thymus of stem cells that
have differentiated into T cells within the gland but also in
relation to humoral products or hormones of the thymus that
act on lymphoid tissue outside it.
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Contact Tracing
The continuing increase in the number of patients with
sexually transmitted infections together with the greater ease
of travel both at home and abroad have increased the volume,
scope, and complexity of contact tracing. Furthermore, the
interviewing of patients to obtain the necessary information
and to persuade them to help in tracing their own contacts is
very time-consuming and cannot be done satisfactorily by
busy doctors, already hard-pressed in the clinics. Over the
years this work has been increasingly delegated to contact
tracers, made available by medical officers of health, who
have worked at the clinics under the supervision of the
physicians-in-charge. In the early years there was little
uniformity in the methods used, in the staff available, or in
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