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bronchopneumonia which responded to penicillin. After an initial
period of intravenous fluids he was able to eat and drink without
regurgitation. On discharge three weeks postoperatively he was
well, able to eat anything, and his weight had increased to 26 lb
(11F8 kg).

Comment

Reference facilities being limited in Botswana, a search of
the English literature since 1967 only has been possible. In
that time, however, no similar case of long-term oesophageal
obstruction by a foreign body has been recorded nor has an
earlier case been mentioned in the reports consulted on the
management of oesophageal foreign bodies (Tucker, 1970;
Hoeksema and Huizinga, 1971). Therefore, this case, if not
unique, is at least unusual.
The number of foreign bodies found in the oesophagus has

increased greatly since the end of the second world war
(Hoeksema and Huizinga, 1971), including such objects as
coins, pins, dentures, and bones (Rains and Capper, 1965).
More bizarre oesophageal foreign bodies have been recorded
in Africa such as a maize cob found in a Kenyan patient
(Davey, 1968). However, the swallowing of a foreign body
is usually witnessed either by a parent or sibling or heralded
by the onset of choking, pain, or dysphagia. Rarely does an
ingested foreign body give rise to long-term ill effects other
than by penetration of the oesophageal wall.

Gray's Anatomy (1958) quotes four sites of anatomical nar-
rowing of the oesophagus: first at the level of the cri-
copharyngeus, second where it is crossed by the arch of the
aorta, third where it is crossed by the left main bronchus,
and fourth where it pierces the diaphragm. The inferior con-
strictors and the cricopharyngeus, by virtue of their attach-
ments to the laryngeal cartilages, have a fixed transverse

diameter. Therefore, most oesophageal foreign bodies are
found in the cervical oesophagus (Tucker, 1970). Of foreign
bodies which become impacted in the thoracic oesophagus,
most are held up at or near the cardia but a few lodge at
the constriction caused by the bronchus (John, 1969).

It has been said that the swallowing of a large, solid bolus
such as poorly chewed meat will result in the object becom-
ing impacted, usually in the lower oesophagus (Paul and
Juhl, 1965). The morula stone swallowed by this child was
such a bolus.
Morula is the Setswana name for a tree of the Anacardiaciae

family, Sclerocarya cafira Sond. The fruit is the size of a small
plum and pale yellow when ripe. It is aromatic and edible,
being eaten by baboons, monkeys, and elephants as well as
humans. It has the local reputation of making elephants
drunk and is often a cause of choking in young children due
to lodgement of the stone in the upper oesophagus. Like
many African plants and trees, the morula has many medi-
cinal uses-for example, the Zulus regard it as a potent in-
secticide (Watt and Breyer-Brandwizk, 1962).
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Haemolytic Syndrome Associated
with a Red Cell Lipid Abnormality
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Until comparatively recently the biochemical lesions in
haemolytic disease have been attributed to protein abnor-
malities-for example, enzyme defects or haemo-
globinopathies. Many workers have noted abnormali-
ties of cell lipids associated with these lesions (Shohet, 1972)
but these have generally been regarded as a secondary fea-
ture. In the case reported here the evidence points to an un-
underlying primary disorder affecting mainly the cell lipids.

Case Report
In October 1971 a 32-year-old man was referred to the Royal
Free Hospital by his general practitioner for investigation of a
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12-month history of cyanosis. The patient, a chronic schizophrenic,
had been psychologically dependent on 40-50 tablets oodeine
compound* daily for the preceding two years. During 1971 he had
been treated with a wide variety of psychotropic drugs in more
conventional doses. He had no other symptoms, and the past
medical history and the family history were negative. On examin-
ation the patient had cyanosis of the lips, tongue, fingers, and toes.
His skin was pale but he was not short of breath.
The haemoglobin on admission was 10-2 g/100 ml with a

reticulocyte count of 22%; the blood film showed anisocytosis,
polychromasia, target cells, fragmented cells, Howell-Jolly bodies,
and Heinz bodies (14%). The platelet count was normal but there
was a polymorphonuclear leucocytosis of 12,000/mm3. Contrary to
expectation spectroscopic examination for sulphaemoglobin and
methaemoglobin with a Hartridge reversion spectroscope showed
no abnormality on three separate occasions. Arterial blood pH,
Pco2, and Po2 were normal. Fresh and incubated red cell fragility
showed two populations of cells, one with increased and one with
reduced fragility. Autohaemolysis with and without glucose on 24
and 48 hours' incubation was within normal limits. Glucose-6-
phosphate dehydrogenase and pyruvate kinase activity were normal.
Tests for paroxysmal nocturnal haemoglobinuria showed nothing
abnormal and starch-gel and paper electrophoresis showed no
abnormal haemoglobins. The Coombs test was negative. The serum
bilirubin never rose above 0-8 mg/ 100 ml. Routine biochemical,
bacteriological, and radiological investigations showed nothing
abnormal; in particular there was no evidence of renal damage.
The cyanosis subsided within two days after discontinuing the
codeine. The pallor improved more gradually over the next few
weeks. During the next 6 weeks the Hb rose to 13.0 g/ 100 ml,
the reticulocyte count fell to 2%, the leucocytosis subsided, and the
appearance of the blood film improved.

After discharge in January 1972, the patient was followed up and

*This compound is now available as aspirin, phenacetin, and codeine sol.
tabs. B.P.
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investigated as an outpatient. For most of this time he was not
taking drugs containing phenacetin. Hb estimations at two to
three weekly intervals were between 11-8 and 13.0 g/100 ml with
reticulocyte counts of 2-3%. The blood films persistently suggested
chronic low-grade haemolysis. The half-life of 51Cr-labelled red
cells was 21 days (lower limit af normal range 25 days). Spectro-
photometry detected a small amount of methaemoglobin on one
occasion. The red cell fragility reverted to normal. Failure to
identify a biochemical lesion referable to the cell proteins con-
trasted with a number of abnormal findings referable to the cell
lipids.
The susceptibility of the patient's red cell lipids to autoxidation

was assayed repeatedly within the first two weeks of admission and
subsequently at about three-weekly intervals. The assay depends on
the formation of malonyldialdehyde (M.D.A.) as a secondary break-
down product of lipid peroxides when red cells are exposed to
oxidative stress for two hours under standardized conditions (Stocks
and Dormandy, 1971; Stocks et al., 1971).

In contrast to a number of earlier methods, this assay provides an
extremely sensitive measure of the autoxidation of fatty acids with
three or more double bonds. The two-hour M.D.A. in normal
adults is 100-300 nmol/g Jb. The first three results in the patient
(during recovery from crisis) were 800, 720, and 950 nmol/g Hb
respectively, indicating a greatly increased susceptibility of his red
blood cells to autoxidation.
The serum vitamin E and red cell vitamin E (measured by gas-

liquid chromatography) were both normal. The red cell fatty acid
pattern was studied by gas-liquid chromatography and showed a
relative depletion of arachidonic acid and other polyunsaturated
fractions (see chart). The percentage concentration of linoleic acid
was normal.
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Changes in Hb concentration, serum tocopherol level, 2-hour malonyldialde-
hyde (M.D.A.) concentration, and percentage concentration of red cell
arachidonic acid. The last is expressed as percentage of five major fatty acid
components (palmitic, oleic, linoleic and arachidonic) of red cell lipids.
Normal adult values are: two-hour M.D.A., 150-300 nmol/g Hb; serum
tocopherol, 0-5-2-0 mg/100 ml; and normal adult percentage of red cell
arachidonic acid, 14-2-20-0.

In view of the abnormal M.D.A., the abnormal fatty acid findings,
and the chronic low-grade haemolysis, the patient was treated with
vitamin E which has been shown to have an antioxidant effect in
vitro. A three-week course of tocopheryl acetate (Ephynal) 600 mg
daily was given during May 1972. The red cell two-hour M.D.A.
fell and the percentage concentration of arachidonic acid increased,
both reverting towards normal levels (chart). These biochemical,

changes were not accompanied by any discernible haematological
or clinical change.

Comment

One of the most remarkable and still largely unexplained
characteristics of living cells and tissues is that they do not
rancidify to any measurable extent (Dormandy, 1969). Never-
theless, the susceptibility of cell lipids to autoxidation, the
chemical process which underlies rancidification, can be
measured in vitro by exposing the material to standardized
oxidative stress. It has been shown, moreover, that an in-
creased susceptibility of red cell lipids to this type of break-
down is associated with an increased tendency to in-vivo
haemolysis (Mengel, 1968; Stocks, et al., 1971). In our patient
the high two-hour M.D.A. level, indicating a greatly increased
susceptibility to autoxidation, persisted after the haemolytic
crisis and was the main identifiable biochemical lesion.
Theoretically two possible explanations for such a finding
can be envisaged.

Firstly, an increased amount of autoxidation product
(M.D.A.) might reflect an increased amount of autoxidizable
substrate (polyunsaturated lipids) in the cells. Since the red
cell fatty acid pattern in our patient showed a decreased rather
than an increased percentage concentration of polyunsatur-
ated fatty acids this explanation can probably be dismissed.
Secondly, an increased formation of M.D.A. could result from
an abnormal tendency of the cell lipids to autoxidize. The
factors which govern this tendency are still largely unknown,
but all available evidence suggests that they should be inter-
preted in terms of a normal antioxidant protective mechan-
ism. In other words, the absence of rancidification in vivo
can be explained only on the assumption that cells are active-
ly protected against autoxidation; and an increased tendency
to autoxidation under stress probably reflects a relative failure
of this normal protection (Dormandy, 1971). The exact bio-
chemical fault cannot yet be defined, and indeed there is
little prospect of such a definition until the normal antioxi-
dant mechanisms of the body are better understood.
Vitamin E is a powerful antioxidant in vitro but its role in

vivo is still uncertain. In our patient large doses of the vita-
min corrected the two-hour M.D.A. and red cell fatty acid
pattern but the haematological response was equivocal. Re-
cent work suggests that the antioxidant activity of plasma
largely depends not on vitamin E but on an apparently
specific and exceedingly potent lipoprotein fraction (Vid-
lakova et al., 1972).
The possible relation of phenacetin to lipid autoxidation

must similarly remain somewhat speculative. Several of the
known biochemical effects of phenacetin mav be related to
the oxidant property of some of its metabolites (Davidson,
1971). Chronic exposure to such oxidant stress could erode
the antioxidant defences of tissues leaving the polyunsatur-
ated lipids of the cell membrane and stroma more vulner-
able to oxidative breakdown.

We are grateful to Dr. N. McIntyre for advice and for
permission to investigate this patient; and to Dr. E. R. Huehns
and his team at University College Hospital Medical School for
a number of specialized haematological tests.
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