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cyte degeneration with ballooning, hyaline inclusion bodies in many hepato-
cytes, extensive intralobular pericellular fibrosis, and neutrophil infiltration.
Orcein staining showed coarse dark brown or black inclusions in all hepato-
cytes. The renal histological findings were normal with haematoxylin and
eosin staining, but with orcein staining granules were seen in the cells of
about half of the convoluted tubules (figure).

U ~~~~~~4

Section of kidney taken post mortem showing extensive orcein-
positive deposits within the proximal convoluted tubules
(magnification x 400).

Comment

The aetiology of Indian childhood cirrhosis is unknown, although
our recent finding, in a series of children from India, of prolific
orcein-staining material in the hepatocyte cytoplasm has afforded a
new approach. In Wilson's disease and in prolonged cholestasis
similar, but less massive, orcein staining is due to a copper-binding
protein,4 raising the possibility that increased copper accumulation
may be causally implicated in Indian childhood cirrhosis.

It was therefore of great interest to observe similar orcein-staining
material not only in the liver but also in some of the renal tubular
cells. As in Wilson's disease, proximal tubular dysfunction occurs in
Indian childhood cirrhosis, and was seen in this case. Saini et al2
showed an increased renal clearance of several amino-acids, while
Dhatt et a13 recorded the presence of mono- and disaccharides in the
urine.
A further feature of Wilson's disease is haemolytic anaemia,

attributed to the acute toxic effect of copper. While this infant's
anaemia could not be thoroughly investigated, the laboratory data
were suggestive of haemolysis. Anaemia is a recognised feature of
Indian childhood cirrhosis,5 but it has not been reported to be
haemolytic. The suggestion that copper may be implicated in Indian
childhood cirrhosis has important therapeutic implications, while
assay of hepatic copper will provide the final proof. We hope that
this report may enable further cases to be recognised in immigrant
Asian children.

We thank Dr C G D Brook for referring this case and giving permission
to report it; Helen Brown for technical help; and Linda Rimmer for editorial
help. M S Tanner was supported by a grant from Action Research for the
Crippled Child.
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Computerised tomography in severe
methanol intoxication

The death rate is high in untreated methanol intoxication, and early
diagnosis is of fundamental importance for effective treatment.
Especially when confusional states or decreased consciousness
dominate the clinical picture, diagnosis may be based entirely on the
results of laboratory investigations. We report a patient with methanol
intoxication who initially presented diagnostic difficulties and in whom
the use of computerised tomography (CAT-scan) was important in
making the diagnosis.

Case report

A 62-year-old plumber was admitted during the night to a provincial
hospital. According to his wife he had been healthy and had not abused
alcohol. The day before he had complained of headache and visual dis-
turbances ("objects appeared yellow") and that night he had developed
difficulties in breathing. He was cyanotic and confused. His pupils were
constricted and reacted poorly to light. Laboratory examinations disclosed
a severe acidosis (pH 6-8, base-excess -34 9 mmol(mEq)/l, Pco2 3-3 kPa
(24-8 mm Hg)). Blood-glucose concentration was normal. Methanol was
reported not to be present in the blood. Treatment by artificial respiration
and intravenous infusions of sodium bicarbonate was initiated and the
acidosis was overcome within a few hours. Pulmonary embolism was
suspected as the primary diagnosis and the patient was initially treated with
heparin. Pulmonary scintigraphy, x-ray films of the lungs, and tests for
fibrinogen-degradation products, however, gave negative results.
When extubated one day later the patient reacted to verbal command but

was unable to speak and swallow. On examination two days later impaired
vision was noted: the pupils did not react to light and he had oedema of both
optic discs. A slight facial weakness, as well as extensor plantar response on
the right side, was found. A left carotid angiogram was normal, and EEG
showed no focal abnormalities. CSF spectrophotometry aroused suspicion
of intracranial haemorrhage, and the patient was transferred to Uppsala
University Hospital. On admission to the department of neurology (six days
after his first symptoms) the patient was responsive to pain but not to verbal
command. The pupils did not respond to light. The optic discs were pale
and oedematous with slight protrusion and flame-shaped haemorrhages on
the left disc, and mild peripapillary oedema was also present. These findings
suggested necrosis of the papillary part of the optic nerves. The presence of
the other earlier clinical signs was confirmed. On the day of arrival CAT-
scan showed areas of decreased attenuation symmetrically localised, especi-
ally to the putamens (figure a). Frozen plasma samples taken on the day of
admission to the provincial hospital, analysed by a selective gas-chromato-
graphic procedure, were found to contain 1 g/l of methanol.

....

a. First CAT-scan, showing bilateral, symmetrical areas of low attenuation
(20 Hounsfield Units) in the putamens. b. Second CAT-scan (five weeks
later), showing reduction in size of areas of low attenuation.

The patient improved gradually and six weeks later was alert, orientated,
and without gross memory defects. He was, however, completely blind and
had signs of a moderate polyneuropathy. He now admitted to drinking home-
made liquor a few days before he had been taken ill. A second CAT-scan
showed diminution in size of the low-density areas described earlier
(figure b).

Comment

This report illustrates the utmost importance of reliable laboratory
data for a specific diagnosis in a patient with decreased consciousness.
It was later established that the negative result of the initial deter-
mination of methanol in blood was due to a laboratory error.
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A CAT-scan performed six days after the first symptoms disclosed
areas of decreased attenuation with a remarkable specific localisation
to the putamens. It is tempting to suggest that the transient difficulties
in articulation and swallowing, as well as the pyramidal tract symptoms,
were due to the influence of oedema on corticobulbar and corticospinal
fibres adjacent to the putamen.
The CAT-scan finding (figure) is of special interest in relation to the

neuropathological findings in fatal cases of methanol intoxication.1-4
Orthner3 found symmetrical areas of necrosis in the putamens in 41
of 42 deaths from methanol. Thus the present case suggests that
methanol intoxication should be seriously considered when a CAT-
scan shows bilateral low-attenuating areas in the putamens.
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HLA and thyrotoxic periodic
paralysis

Periodic paralysis is a well-known complication of thyrotoxicosis,
especially in Chinese and Japanese patients.' The precise aetiology of
this condition remains unknown and there are few reports of its
familial occurrence.' The objective of the present study was to seek a
genetic marker, by human-leucocyte-antigen (HLA) typing, in
patients with thyrotoxic periodic paralysis (TPP).

Patients, methods, and results

Twenty-one unrelated Chinese men with Graves's disease, complicated
by TPP, were studied. HLA typing was also performed in a control group
of 26 Chinese men with Graves's disease who did not have TPP. The patients
in the latter group had been followed up for at least two years after the initial
diagnosis of thyrotoxicosis and it was unlikely that any of them would
develop TPP at a later stage,' although this could not be excluded com-
pletely. A normal control group comprising 238 unrelated Chinese subjects
was also studied. Clinical thyroid state and thyroid functions were assessed
as described.3 HLA typing was performed by the NIH lymphocyte micro-
cytotoxicity method using a total of 196 locus A and B antisera. The details
of the antisera used in our laboratory, particularly for BW46 and B40, have
been presented elsewhere.4
The HLA antigen and gene frequencies of the patients and of the normal

controls are shown in the table. The high frequency ofBW46 and BW46/B40
in Chinese patients with Graves's disease5 was also reflected in this group
of patients, with and without TPP. The joint occurrence of BW46/B40 was
found in six of the 21 patients with TPP compared with seven of the 238
normal controls (x2=266, P<000001, relative risk, RR= 13-2). In the 26
patients without TPP, six had the BW46/B40 antigens (X2= 20-3, P< 0 0001,
RR=9-9).
Among the patients with TPP, BW22 appeared to be in linkage dis-

equilibrium with A2 (A=0 063), and B17 with AWl9 (A=0 064). These
delta values were higher than that in the normal population (A2 BW22=
0011; AWl9 B17=0023). In four families studied in whom the appro-
priate antigens were present, A2 BW22 and AWl9 B17 existed as haplotypes.
A2 BW22 occurred in five of the 21 patients with TPP compared with none
in the patients without TPP; 12 of the 238 normal subjects had this com-
bination. The difference between the TPP and the non-TPP group and the
difference between the TPP group and the normals were significant
(P<-0 01 and <0 001, respectively). Although AW19 B17 was seen only in
patients with TPP (3/21) and not in the patients without TPP, this difference
just failed to achieve statistical significance (P >0-05).

HLA antigen and gene frequencies in Chinese male thyrotoxic patients (with and
without periodic paralysis) and normal controls

Men with thyrotoxicosis
Normal

With periodic Without periodic (n = 238)
paralysis paralysis
(n =21) (n =26)

No Af No Af No Af Gf

Al 0 0 0 0 0 0 0
A2 12 0-571 16 0-615 126 0-529 0-314
A3 0 0 2 0-077 1 0-004 0-002
A9 5 0-238 6 0-231 65 0-273 0-147
A10 1 0-048 0 0 12 0-050 0-025
All 14 0-667 17 0-654 144 0-605 0-372
A28 0 0 0 0 1 0 004 0-002
A29 0 0 0 0 3 0-013 0 007
AWl9 4 0 190 1 0-038 49 0 206 0109
BLANK 0-022

1 000

B5 2 0 095 2 0 077 30 0-126 0-065
B7 0 0 0 0 4 0 017 0 009
B8 0 0 0 0 1 0-004 0-002
B12 0 0 0 0 8 0-034 0-017
B13 1 0-048 6 0-231 48 0-202 0-107
B14 0 0 0 0 0 0 0
B15 2 0-095 1 0-038 53 0-223 0 119
B17 4 0 190 2 0-077 34 0-143 0 074
B18 0 0 0 0 4 0-017 0 009
B27 2 0 095 0 0 17 0-071 0-036
B37 0 0 0 0 1 0 004 0-002
B40 8 0-381 10 0-385 98 0-412 0-233
BW16 2 0-095 5 0 192 26 0 109 0-056
BW21 0 0 0 0 0 0 0
BW22 6 0-286 1 0 038 29 0-122 0-063
BW35 0 0 2 0-077 12 0 050 0-025
BW46 12 0-571 17 0-654 54 0-227 0-121
BLANK 0-062

1-000

Af= Antigen frequency. Gf= Gene frequency.

Comment

Our results show that Chinese patients with TPP had HLA antigens
(BW46, BW46/B40) which were common to Chinese patients with
Graves's disease as a group.5 Nevertheless, in the patients with TPP
there were HLA antigens (namely, A2 BW22 and AW19 B17) which
were not present in the patients without TPP. These antigens were
also not associated with the overall group of Chinese patients with
thyrotoxicosis studied previously.5 This raises the possibility that
these haplotypes may serve as genetic markers for the periodic
paralysis, and this would lend support to the hypothesis of a genetic
basis for TPP.

It remains to be seen whether all Chinese men with thyrotoxicosis
with the HLA antigens of A2 BW22 and AW19 B17 would eventually
develop TPP and whether a paralytic attack could be precipitated as,
for example, by giving a high-carbohydrate diet or insulin and
glucose to those with no clinical history. We have no data on the HLA
antigen profile of Chinese patients with non-thyrotoxic familial
periodic paralysis for comparative study.

The HLA typing was performed at the WHO Immunology Research and
Training Centre. The study was supported by funds from WHO as well as
by a research grant (to PPBY) from the Medical Research Council, Ministry
of Health, Singapore. We are grateful to the NIH serum bank and to
Professor R 0 Payne, Stanford University School of Medicine, California,
for the typing sera.
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