
126 BRITISH MEDICAL JOURNAL 20 JANUARY 1973

In Sir Thomas Lewis's laboratory in the early 1930s intra-
venous injection of histamine was used to measure the cir-
culation time. Sir George Pickering noticed that the injec-
tions were followed in most persons by a severe bilateral
headache of throbbing character and of a few minutes'
duration.20 Intravenous injection of histamine is followed
by vasodilatation, associated with a sharp drop in the blood
pressure. After 30 seconds the blood pressure begins to rise
and the headache becomes maximal, when the blood pressure
returns to the normal level. During this phase pulsations of
the cerebrospinal fluid pressure are also maximal.21

It has therefore been concluded that the large pulsations
reflect corresponding exaggerated pulsations of the intra-
cranial arteries, which are slower to recover their pre-
injection tone. Histamine headache can be relieved either
by reducing blood pressure by further injections of hista-
mine, or by raising the cerebrospinal fluid pressure by an
intrathecal injection of warm normal saline solution. Parry's
manoeuvre2 also promptly relieves the headache on the side
on which it is applied. All these phenomena help to estab-
lish that relaxation of the intracranial arteries, unlike that of
the extracranial arteries, gives rise to pain.
The mechanism of many forms of generalized throbbing

headaches-among them the pyrexial or "typhoid" head-
aches-is similar to the histamine headache. Kinin-forming
enzymes were found in the cerebrospinal fluid as frequently
in the migrainous as in the control subjects.22 The relaxation
of tone, and consequent excessive pulsation of intracranial
arteries, may also account for pain in some cases of mi-
graine. The headache in these cases is generalized and is
aggravated by jolting. By means of a technique involving
intracarotid injection of radioactive xenon it has been shown
that at the height of this type of migrainous headache the
cerebral blood flow is increased by 50%, presuma;bly be-
cause of the regional dilatation of the intracranial arteries.23
Histamine headache cannot be prevented by previous treat-
tnent with ergotamine, which is equally ineffective in the
treatment of all other forms of intracranial arteralgias.
Ergotamine given by mouth, because of vagaries of its fate
after ingestion, is probably ineffective in all but a few cases
of migraine, as was shown in a recent controlled clinical
trial.24

Ergot for the treatment of "periodic neuralgias" was first
introduced by W. H. Thomson of New York, late in the
nineteenth century, and though it remains the most effective
drug in the treatment of extracranial arteralgia of migraine
when given by some other than the oral route its pharma-
cological action remains conjectural.25 Since the use of
placebos in migraine is followed by improvement in some
30% of cases, the evaluation of a large number of new anti-
migraine drugs presents considerable difficulty.26

Intracranial aneurysms must be mentioned among lesions
causing intracranial arteralgias. A persistent localized throb-
bing headache, relieved temporarily by ipsilateral carotid
compression, must arouse the suspicion of this possibility.
Many new observations have been reported at two sym-
posia on migraine held recently.27 28 Much of this is still
controversial and some may prove ephemeral. Cranial
arteralgias represent but one facet of the migraine complex.29
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Food for Thinking
The last decade has seen a resurgence of interest in the
idea that malnutrition in early life may permanently impair
an individual's higher mental function. The importance of
the question is difficult to exaggerate, since we are dealing
here with the possible effects on man's intellect of one of
his greatest self-inflicted scourges-the malnutrition of most
of the world's children. Now as a result of treatment some
children have survived who a decade or so ago would have
died miserably of their starvation. Such survivors are likely
to increase in number owing to a growing understanding of
nutritional disease and a consequent greater skill in its
clinical management. As in the field of perinatal paediatrics,
there must now be a concern for the quality as well as for
the quantity of the survivors.
The complexities of the deceptively simple basic ques-

tion are now appreciated.' H. G. Birch, J. Tizard, and their
associates have recently pulblished one of the most com-
pelling demonstrations that malnutrition itself does have a
separate role in the impairment of intellectual achievement
apart from the other environmental handicaps which in-
evitably accompany it in human society. These investi-
gators, M. E. Hertzig and colleagues,2 have studied 74
Jamaican children treated in hospital for severe clinical
malnutrition before their second birthday in the Tropical
Metalbolism Research Unit of the Medical Research Council.
The children received excellent and well-documented hos-
pital care, a long convalescence, and two years of public
health nursing care after discharge. And it has been possible
to follow their progress in their community from 5 to 12
years of age. They have now been compared with two
control groups who had no history of overt nutritional
disease-38 siblings closest to them in age, and 71 unrelated
matched classmates or neighbours. Reports on their
social and school functioning are promised for the future.
The findings are that the control sibs matched up to the
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other controls (the unrelated comparison group) in most
tests, though they fell somewhat short of them in perform-
ance tests of I.Q. But the previously malnourished children
did substantially worse than either comparison group on all
counts.
No previous studies have used more appropriate children

for comparison, though Hertzig and colleagues are careful
to point out most of the deficiencies of their own investiga-
tion as well as those of others in this regard. Perhaps they
underemphasize the fact that of their three groups only their
malnourished group had been treated in hospital. However,
it would be virtually impossible to control for this important
factor, and it seems unlikely that the stay in hospital would
account for the substantial deficits found in the later per-
formance of the previously malnourished children.
An important question, less clearly discussed in this

paper, is whether the developing human brain has a period
of vulnerability comoarable, for examnle, with that which
has been shown in experimental animals to be related to the
brain's "growth spurt."3 In this transient period of rapid
brain growth even moderate growth retardation can probably
permanently disturb the physical development of the brain.
To interpret this finding for man is impossible without at
least knowing accurately the timing and duration of
the growth spurt of the human brain. An erroneous
impression is widespread that this period comes to an end
in the fifth month of life4 or slightly later, in the sixth to
ninth months, as assumed by Hertzig and colleagues. The
Jamaican children were admitted to hospital at different
times throughout the whole of their first two postnatal
years. Thus, if the supposed early end to the brain's growth
spurt were true it should have been possible to demonstrate
a distinction between those malnourished before about 9
months old and those aged between 9 months and 2 years of
age on admission.

J. Dobbing, however, has recently shown in a quantitative
survey of a large number of developing human brains that
the growth spurt in not over by 9 months of age. In fact, it
extends, in terms of cell-division alone, from the second
trimester of gestation until at least 18 months postnatally.5
And the easily measured later components of the growth
spurt, including accumulation of myelin lipid, continue well
into the third and fourth year. Synaptic connexions almost
certainly develop throughout the same period of life. A fair
comtarison beween the findings in experimental animals
and those in the Jamaican children would therefore lead to
the prediction of very little difference in relation to the
timing of the malnutrition within the first two years of life
(always provided the physical development of the brain has
anything to do with the mental performance measured by
Hertzig and colleagues2), and this is what was actually
found.

Clearly it would be a poor reward for all the expensive
research that has been carried out if the only conclusion is
that we should feed our children. However, if it can be
shown that there are specific ages when the brain has a
once-for-all opportunity to grow properly-and this does
seem likely at least for its physical growth6-then the social
conclusions could be much more important. The search for
periods of enhanced vulnerability is therefore important. So
is the investigation of whether lack of any particular nutri-
ment is particularly hazardous to brain growth. A further
question is whether mere retardation of somatic growth while
the brain is specially vulnerable can cause permanent disturb-
ances in its structure and function. This is probably one

research area in which the factors limiting progress are
money and men rather than a shortage of ideas.
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Subtypes of Australia
Antigen
In 1969 C. Levene and B. S. Blumberg' reported that
different samples of Australia (or hepatitis-associated)Nantigen
were not serologically identical. This has since been con-
firmed,2-5 and a picture is now emerging of the antigenic
properties of Australia antigen and of the distribution of
the subtypes in the community.

G. L. Le Bouvier2 6 has shown that all samples of
Australia antigen share a common antigen a but differ in
the possession of a second antigen, which may be either d
or y, the two second antigens never being found together.
Most samples can be classified as ad or ay, but a small pro-
portion react only as a. Le Bouvier has detected an addi-
tional antigen x in most samples, and other antigens have
also been described.7 8

In spite of the evident complexities of its antigenic struc-
ture, most preparations of Australia antigen are either ad
or ay, and some interesting differences in the distribution
of these subtypes are already apparent.5 6 8-12 Sulbtype ay,
for example, is common in drug addicts, whereas ad tends
to be the predominant subtype among asymptomatic car-
riers. Most, but not all, cases of acute hepatitis are due to
ay, which is the subtype of the Willowbrook MS-2 serum
pool13 14 with which many of the classic studies on serum
hepatitis have been made. The ay subtype was responsible for
the exceptionally serious outbreak of hepatitis in the Edin-
burgh renal unit'5 and has been the predominant subtype in
other renal units also.8 11 However, in some renal units ad has
been more common than ay.5 6 Ad is the predominant sub-
type among blood donors.8 10 As expected, the su'btypes
breed true in the sense that all cases in a single outbreak
have been due to the same subtype.12 Serial samples from
patients have also shown that subtypes do not change and
that the same one is carried by patients over long periods of
time.9

Recently S. Iwarson, L. Magnius, and A. Lindholm16 re-
ported on the results of serotyping samples of Australia
antigen found among the donors and recipients of blood
transfusions at the Sahlgren Hospital in G6teborg, Sweden.
They found that 56% of the donors were ad whereas 75%
of patients with hepatitis following transfusion were ay.
Like other workers they noted a strong association between
subtype ay and drug addiction, and in fact nearly half of
the ay-positive donors were addicts. There was a high in-
cidence of liver disease among 13 donors with ay in their
blood, of whom six had acute hepatitis, three chronic per-
sistent hepatitis, and one non-specific reactive hepatitis. In
contrast, 16 of 18 ad-positive donors had normal liver func-
tion tests. There was a surprisingly low incidence of clinical
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