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Salem and his colleagues l 7 have developed a technique
of pharyngeal stimulation by the frictional movement of a
nasal catheter whose tip is accurately sited in the pharynx
opposite C 2 and 3, and reported that 148 out of 150
patients were relieved by this purely mechanical means. But
they agree that the effects of even this measure were only
temporary and repeat in their recommendations the familiar
lesson that if permanent relief is to be given the true cause
must be sought out. In view of the conditions associated
with so many cases of persistent hiccup this oft-repeated
exhortation has about it a ring of desperation. Neurophysio-
logical studies such as Newsom Davis's may open the door to
a more hopeful approach to treating the symptom when the
disease is beyond relief.
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Pneumonia in Atypical
Measles
Two types of vaccines have been used for immunization
against measles-a live (attenuated) vaccine and a killed
(inactivated) vaccine. The live vaccine is used in Great
Britain. The killed vaccine, which is now no longer avail-
able in this country, has two disadvantages. Firstly, it ap-
pears to give less protection than the live vaccine. Secondly,
severe atypical measles may result from exposure to natural
measles several years after receiving two or three injections
of the inactivated vaccine."

Atypical measles begins with two to three days of high
fever, cough, headache, myalgia, and abdominal pain. A
peripheral maculopapular rash usually follows on the limbs,
including the palms and soles. The rash spreads centripet-
ally, may be vesicular and petechial, and is often pruritic.
Oedema of the limbs is often present. The rash is unlike
that of ordinary measles because of its site of onset (feet
instead of hairline), its progression (towards the head instead
of away from it), its distribution (most dense in the lower
limbs and in creases), and its character (a mixture of papular,
petechial, vesicular, and urticarial components).
The pleura and lungs are often involved in the disease.3 4 6

The pneumonia is lobar or segmental in distribution. The
hilar nodes are usually enlarged and pleural effusion is fre-
quent. These abnormalities have been found in the majority
of patients examined by chest radiography during the illness.
The chest radiograph may remain abnormal long after
all other clinical evidence of the disease has cleared. Thus
L. W. Young and colleagues6 observed persistent pulmonary
shadowing in eight of their ten cases. Ill-defined nodular
shadows 1-5-4 cm across, located usually at the periphery
of the lungs, persisted during a follow-up of between one
and two years.

Atypical measles in response to wild measles virus has
been attributed to an altered immune reactivity, which is
known to occur in some recipients of killed measles vaccine.
Persons who have previously received killed vaccine may
show unusual local or systemic reactions when they subse-
quently receive attenuated live measles vaccine.7-10 A hyper-

sensitive state to both viral and non-viral antigenic compo-
nents of the vaccine may be induced." These abnormal
reactions have been attributed to delayed hypersensitivity
(type 4) and to Arthus (type 3) reactions. J. A. Bellanti and
colleagues'2 have reported that many recipients of killed
measles vaccine do not produce significant amounts of local
secretory gamma A antibody despite adequate serum anti-
body response. These authors suggest that infection of such
persons by natural measles results in replication of the virus
in the respiratory tract and an accelerated serum antibody
response, leading to the formation of immune complexes in
the lung with subsequent tissue injury. Thus the killed
vaccine may induce a condition of hypersensitivity rather
than immunity, resulting in atypical illness on subsequent
infection with natural virus or vaccination with live virus
vaccine.
An atypical illness has also been seen in people who have

previously been given killed respiratory syncytial virus
vaccine.'3 Since multiple injections of formalin-killed con-
centrated alum-absorbed measles vaccine are no longer used,
atypical measles is not likely to continue to occur. But there
is a need to clarify the mechanisms underlying the atypical
illness occurring in recipients of these two killed myxovirus
vaccines.
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Hepatic Porphyrias
The porphyrias are disorders of the biosynthesis of haem-
the pigment part of haemoglobin, cytochrome, and other
haemoproteins-in which there is overproduction of haem
precursors. They can be divided into hepatic and erythropoie-
tic types according to whether the site of disordered haem
synthesis is the liver or the bone marrow. The clinical features
and chemical differentiation of these disorders have been
reviewed.13 They were recently discussed at a conferepce4
in Cape Town, special attention being paid to the hepatic
porphyrias, which are a particularly important problem in
South Africa, where variegate and symptomatic porphyria
are commoner than elsewhere.
Of the hepatic porphyrias three are inherited as autosomal

dominants-acute intermittent porphyria, variegate por-
phyria, and hereditary coproporphyria-while one, sympto-
matic cutaneous hepatic porphyria ("porphyria cutanea
tarda"), usually occurs sporadically. The three inherited
hepatic porphyrias all have certain features in common. The
patients are subject to clinically similar acute abdominal and
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neuropsychiatric attacks that may be precipitated by drugs,
especially barbiturates, during which large amounts of the
colourless porphyrin precursors, porphobilinogen (PBG) and
6-aminolaevulic acid (ALA), are excreted.
The first reaction in the biosynthesis of haem is the form-

ation of ALA, and this is catalysed by the mitochondrial en-
zyme S-aminolaevulate synthetase (ALA-S). This reaction
limits the rate at which hepatic haem is synthesized." Altera-
tions in the activity of ALA-S in the liver cell are probably
due to induction or inhibition of its synthesis. The enzyme is
induced by a wide variety of compounds, including a number
of drugs and steroids. Haem inhibits the induction of ALA-S,
and so regulates its own synthesis.6 In 1965 D. P. Tschudy
and his co-workers reported an increase in the activity of
ALA-S in the liver of a patient who had died from acute
intermittent porphyria.8 This finding supported the view
that acute intermittent porphyria is an "overproduction"
disease in which excessive amounts of porphyrin precursors
are produced owing to an inherited defect in the regulation
of ALA-S synthesis.9 An increase in the activity of liver
ALA-S has now been found in all the inherited hepatic
porphyrias.'0-12 If overproduction of ALA in the liver were
the only lesion in haem biosynthesis in these conditions,
one would expect the pattern of porphyrin excretion to be
the same in each disease and to resemble that produced by
administering a dose of ALA to a normal person.'3 In fact
this is not so. The different forms of hepatic porphyria are
characterized by different patterns of porphyrin excretion.3
It has recently been suggested that, since it is unlikely that
two separate genetic lesions are present in each type of
hepatic porphyria one leading to overproduction of ALA
and one determining the consequent excretion pattern-the
primary defect is probably an inherited partial block in
the biosynthesis of haem at a different, characteristic step
for each disease.12 The increase in ALA-S would then come
about through the normal control mechanism operating to
increase the synthesis of intermediates to maintain hepatic
levels of haem in the face of such a block.

H. S. Marver and his co-workers have reported evidence
for a partial block in the synthesis of haem in acute inter-
mittent porphyria." They found that conversion of porpho-
bilinogen to porphyrin was less than 5000 of normal in the
liver of three patients with acute intermittent porphyria,
whereas it was normal in variegate porphyria. In both con-
ditions the ALA-S activity was increased. A block in the
conversion of porphobilinogen to uroporphyrinogen explains
the observed excretion of large amounts of porphobilinogen
and ALA, but not porphyrins, in acute intermittent porphyria.
However, it conflicts with an earlier report of a nearly two-
fold increase in the conversion of porphobilinogen to por-
phyrins in one patient with this disease.'5

Prevention of acute attacks by ensuring that, so far as
possible, patients avoid known precipitating factors is of
the utmost importance in the management of the inherited
hepatic porphyrias.' 2 Many ofthe drugs, such as barbiturates,
that provoke acute attacks induce hepatic ALA-S6 and are
metabolized in the liver by haem-containing microsomal
enzyme systems.16

Additional evidence that induction of ALA-S is involved
in the mechanism of the acute attack comes from reports
that steroid inducers of ALA-S are present in the urine'7
and unidentified inducing substances in the plasma.'8 More-
over, carbohydrate loading, which inhibits the formation
of ALA-S, benefits these patients.' On the other hand there
is no consistent relationship in acute intermittent porphyria

between the excretion of porphobilinogen and ALA and the
onset ofacute attacks, 19 though correlation is better in variegate
porphyria and hereditary coproporphyria.

If the primary lesions in the inherited hepatic porphyrias
lie in the pathway of porphyrin synthesis, a causal relationship
should exist between the clinical features of the acute attack,
all of which probably have a neurological basis, and the
disturbance of haem biosynthesis. But the cause of the
neurological lesions remains obscure. The discovery of a
connexion between the neurological and the biochemical
abnormalities remains an outstanding problem.
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Human Growth Hormone
For some years growth hormone isolated from human pituitary
glands obtained at necropsy has been given successfully in
Great Britain to promote growth in certain types of dwarfed
children.' Since growth hormone obtained from beef or
sheep pituitaries is ineffective in these cases, the Medical
Research Council sponsors the collection of human pituitaries
post mortem by pathologists throughout the country so
that small amounts of the human hormone can be made
available for clinical trials under controlled conditions.
Human growth hormone is a protein composed of nearly
200 amino-acid residues, with a molecule about three times
as large as that of insulin. The publication in 1966 of the
complete amino-acid sequence of human growth hormone
represented a notable advance in our knowledge about this
protein.2

In addition to growth-promoting activity highly purified
preparations of human growth hormone also possess prolactin
activity.3 4 This is not the case in several other mammalian
species (including pig and ox), in which growth hormone
and prolactin activities are found in distinct and separable
protein hormones.5 Attempts to remove the prolactin activity
from human growth hormone have not been successful, and
therefore it has been assumed that both hormone activities
are present in the same protein molecule.
The newest development in this field is the synthesis of a

protein with the amino-acid sequence previously reported
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