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tween levels of pancreatic elastolytic enzymes and
emphysema at necropsy.19
Some forms of apical emphysema have recently been at-

tributed to mechanical and gravitational causes operative in
the u-pright posture and possibly related to tall stature.20 But
it is worth remembering that in the supine posture the apices
of the lung are slightly better perfused than the bases,'8 and
they should therefore be at least as available to blood-borne
pathogens during any illness confining the patient to bed. In
this connexion it is of interest that, in Hutchison and his
colleagues' series, patients with upper zone emphysema had
higher values for antitrypsin (as T.I.C.) than the healthy
control subjects. No explanation for this was offered, but it
does suggest the possibility of an inflammatory or other pro-
cess involving the release of tissue enzymes-and therefore
that pathogenic forces other 'than purely mechanical ones
may be active in patients with apical emphysema. Small clues
such as these are worth pursuing if they offer the smallest
chance of disclosing causes of emphysema more remediable
than tall stature and the force of gravity.
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Zollinger-Ellison Syndrome
Revisited
In 1955 R. M. Zollinger and S. H. Ellison described a new
syndrome with three cardinal features: fulminating peptic
ulcer, massive secretion of acid by the stomach, and islet cell
tumours of the pancreas which did not arise in the ,3-cells
and did not secrete insulin. Attempts to attribute the syn-
drome to the overproduction of a humoral agent were
eventually rewarded when the hormone gastrin' was isolated
from tumour tissue2 and serum.3

Patients present with the symptoms and signs of peptic
ulcer. The syndrome usually develops during the third to
fifth decades of life but may occur at any age. Males are
affected only slightly more frequently than females. Early
reports stressed the severity of the ulcer disease and its
complications such as haemorrhage, perforation, and ob-
struction; patients being described as "recurrent ulcerators,

persistent perforators and bleeders unto death."4 But the
course of the disease may be less virulent and more like that
of severe duodenal ulcer, though the symptoms rarely remit
and so lack their usual cyclical variation. The ulcers may be
multiple or occur in unusual locations such as the distal duo-
denum, jejunum, or oesophagus, but two-thirds are found
in the duodenal cap. The symptoms are unusually resistant
to all forms of medical and surgical treatment except total
gastrectomy. Stomal ulcers are frequent after conventional
operations, so that recurrent stomal ulceration after each of
several operations should suggest the diagnosis. Patients may
also harbour other endocrine tumours, especially adenomata
of the parathyroids or pituitary and carcinoid tumours.5 The
Zollinger-Ellison syndrome is therefore associated with the
pluriglandular syndrome (multiple endocrine adenomatosis),
and there is often a family history of either duodenal ulcer
or endocrine abnormalities. Metabolic disturbances may also
occur as a result of gastrointestinal dysfunction.6 Diarrhoea
is common and usually attributed to steatorrhoea. The low
pH in the upper jejunum denatures lipase and so impairs
the hydrolysis of fat.7 Vitamin B,2 absorption may be de-
creased. The excessive quantities of acid in the jejunum may
also damage the intestinal villi,8 but this is probably only a
minor cause of absor,ptive defects.

Until recently the diagnosis of the Zollinger-Ellison syn-
drome has depended on the demonstration of massive gastric
hypersecretion. Overnight (12-hour) gastric aspiration should
yield more than 1,000 ml of fluid containing more than 100
mEq of acid. The basal acid secretion should be very high
and approach the levels obtained after adminstering penta-
gastrin, so that little increase occurs on maximal stimulation.
The juice should also contain a disproportionate amount of
acid compared to pepsin. However, there are no reliable
criteria of gastric hypersecretion,9 and production of acid
may vary from time to time in individual patients10 or re-
main in the range found in simple duodenal ulcer. The linch-
pin of diagnosis is therefore the finding of a high fasting
level of serum gastrin, provided that pernicious anaemia has
been excluded. The measurement involves a radioimmuno-
assay and is not widely available, but it may have to be
performed on all patients with severe ulcer symptoms, un-
explained diarrhoea, or multiple endocrine abnormalities.
Radiography may sometimes suggest the diagnosis by show-
ing hypertrophied mucosal folds in the stomach, duodenum,
and jejunum, excess fluid, atypical sites of ulceration, and
rapid transit through the small bowel."

Treatment is by total gastrectomy, which carries a better
prognosis than operations directed at the pancreas.12 This
is due to several factors which make total excision of the
tumour impracticable. The tumour may be malignant or
multifocal or the pancreas may show diffuse hyperplasia of
the islets.'3 The primary may be situated at an ectopic site
such as the duodenum or it may never be found. Moreover,
metastatic tumour deposits may disappear and serum gastrin
levels return to normal after total gastrectomy alone.'4 15

This regression of tumour after resection of the stomach
and the association of the Zollinger-Ellison syndrome with
other endocrine abnormalities has led to speculation about
the effects of the pituitary and hypothalamus on the different
gastrin-producing cells in the antrum, pancreas, tumour, and
elsewhere.'6 The pathogenesis of the syndrome may therefore
be both varied and complex. J. M. Polak and her colleagues'7
have now divided patients with the syndrome into two groups
on the basis of immunofluorescent, cytochemical, and ultra-
structural findings. In the first group (type 1) the patients
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have short histories, very high levels of serum gastrin, pro-
found hyperplasia of the gastrin-secreting G cells in the
gastric antrum, and a normal pancreas. Patients with type 2
disease have longer histories, less extreme hypergastrin-
aemia, a normal population of antral G cells, but hyperplasia
or frank tumour in the pancreatic islets. If this division
proves to be correct, it has important implications for
management, because patients with type 1 disease should
be cured by a lesser operation than total gastrectomy. Indeed,
such a patient has now been described. Vagotomy and
antrectomy abolished his symptoms and his serum gastrin
levels returned to normal within two months.18 Another
consequence of this new concept of the Zollinger-Ellison
syndrome may be the recognition of a new type of gastric
tumour arising from the antral G cells. C. M. S. Royston
and his colleagues19 have recently discovered an early in-
filtrating tumour in the resected stomach of a patient with
the syndrome; the tumour cells contained gastrin and ap-
peared to arise from antral G cells.
The Zollinger-Ellison syndrome is not the only clinical

condition in which an islet cell tumour of the pancreas is
associated with diarrhoea. In 1958 J. V. Verner and A. B.
Morrison20 described two fatal cases of severe watery
diarrhoea with hypokalaemia in which non-:-islet cell
tumours were present. The condition in these patients should
not be confused with the Zollinger-Ellison syndrome, since
neither peptic ulceration nor gastric hypersecretion occurred,
and in fact achlorhydria is usual in the former syndrome,
though not invariable. Though the diarrhoea may be severe
enough to warrant the name of "pancreatic cholera,"21 others
prefer to call it the W.D.H.A. syndrome.22 The letters, refer
to the main features of watery diarrhoea, hypokalaemia "with
acidosis, and achlorhydria. There has been speculation about
possible hormonal causes, but E. Elias and his colleagues23
have now produced evidence that the syndrome is caused by
over-production of an enterogastrone-namely, gastric in-
hibitory polypeptide.24 25 It therefore seems that the known
syndromes associated with overproduction of intestinal hor-
mones may represent only the tip of an iceberg of endocrine
disturbance.
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Monkeypox
In 1967 the World Health Organization initiated a world-
wide eradication campaign against smallpox. In that year
131,000 cases of smallpox were reported to the W.H.O. from
42 countries, though it was estimated that fewer than 5% of
cases were being reported. In 1970 only 21 out of the 42
countries experienced smallpox,l and in several of them the
infection had been imported. More recently at a conference
in Kampala D. A. Henderson2 stated that as far as Africa
was concerned only two major endemic foci remained, the
Sudan and Ethiopia, and there is every likelihood that these
areas will soon be cleared. But in 1970 several patients with
illnesses at first indistinguishable from smallpox were discov-
ered in smallpox-free forest areas of West and Central Africa.
The investigation of these cases, carried out by several col-
laborating laboratories under the auspices of W.H.O., pro-
vides a remarkable story.3

Between October 1970 and May 1971 a virus was isolated
from some patients in West Africa which was later identified
as monkeypox. This virus had first been identified by von
Magnus4 in 1958 during an outbreak of a vesicular eruptive
disease among captive primates in Copenhagen. Monkey-
pox virus is now recognized as a member of the pox group
of viruses, the other important members of which are variola,
vacciia, and cowpox.
The first six cases of human infection with monkeypox

were identified in West Africa-four in Liberia, one in Sierra
Leone, and one in Nigeria.5 Five of the patients were chil-
dren and one an adult. None of the six had been vaccinated
against smallpox. After a prodromal illness of 2-5 days a
diffuse vesicopustular eruption of varying intensity devel-
oped. The rash was peripheral in distribution; there was no
cropping, but the lesions themselves were somewhat different
from those seen in variola major or minor.5 They were dis-
crete, deep-seated, and contained fluid so viscous that it was
hard to collect for virological studies. Three of the patients
were severely ill, but all recovered. Virus was obtained from
four of the six patients and was identified as monkeypox, and
the other two were diagnosed by serological tests.

Three of the cases had occurred in an area which had been
free of smallpox for at least a year, though 38% of local
residents were classified as susceptible to smallpox by the
absence of a history of, or scarring from, smallpox or vaccin-
ation. During an extensive surveillance of the districts 15 sus-
pect cases of pox disease were identified, but all except one
case of monkeypox were proved to be varicella or other in-
fection by non-pox virus. Two of the patients with monkey-
pox had occasionally consumed freshly killed monkeys for
food and others were observed to play with the viscera of
freshly killed monkeys. But serological studies on monkey
sera failed to produce any convincing evidence of poxvirus
infection in monkeys. A further case has been reported from
the Congo in a 9-month-old unvaccinated child, who re-
covered from that infection but died soon afterwards of
measles.6 One additional and severe case with an eruption
more typical of smallpox in distribution has been identified
in a rural forest area of East Nigeria.7 It has also been re-
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