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A case of acute measles meningoencephalitis
with virus isolation
D. R. PURDHAM AND P. F. BATTY

From the Virology Laboratory, Children's Hospital, Ladywood, Birmingham, and Worcester Royal Infirmary

SYNOPSIS A case of measles meningoencephalitis is described. Measles virus was isolated from the
cerebrospinal fluid cells, in which virus antigen was also detected by indirect immunofluorescence.

Measles virus is difficult to isolate from infections of
the central nervous system. Only by cocultivation
techniques is it possible to isolate the virus from brain
material in cases of subacute sclerosing pan-
encephalitis (Horta-Barbosa, Fucillo, Sever, and
Zeman, 1969; Purdham, 1974), and it has been
suggested that this is also the case in primary measles
encephalitis (ter Meulen, Kackell, Muller, Katz, and
Meyermann, 1972). Transmission of infection to
monkeys using brain material (Scott, 1967), and a
single report of successful virus isolation from
cerebrospinal fluid taken from a patient with measles
encephalitis (McLean, Best, Smith, Larke, and
McNaughton, 1966) are among the scanty reports on
the recovery of virus from acute measles encephalitis.

Case Report

A 6-year-old English boy became ill with a character-
istic morbilliform rash, fever, and anorexia. Four
days later he was admitted to hospital with general-
ized convulsions which were controlled with intra-
venous diazepam. On admission his temperature was
40°C and pulse 160/minute. He had a fading
generalized rash and appeared emaciated and slightly
dehydrated. The total blood leucocyte count was
23 000/cmm, of which 80% were neutrophils; serum
electrolytes were normal; blood urea was 9-8 mmol/
litre. He was treated with intravenous maintenance
fluids throughout, and also initially with ampicillin
and sulphadiazine.
He showed some improvement nine days after the

onset of the rash, in both consciousness and speech,
but still remained confused and disorientated.
Lumbar CSF taken on the eleventh day contained
190 nucleated cells/cmm, of which 85% were
lymphocytes; CSF sugar was 5 7 mmol/litre, and
protein was 0 42 g/litre. When the diagnosis of
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measles encephalitis was determined from this
specimen, ACTH therapy was started. However, 14
days after the onset of the rash, he deteriorated with
increasing tone, dilating pupils, unconsciousness,
and vomiting; he died the following day. Permission
for necropsy was not given.

Virological Studies

IMMUNOFLUORESCENCE
The lumbar CSF was lightly centrifuged and the
cellular deposit washed in phosphate-buffered saline
(PBS), pH 7 2, three times, from which drop prepara-
tions were made on standard microscope slides.
These were air-dried and fixed in acetone at - 20°C
for one minute. A conventional indirect immuno-
fluorescence method was used employing rabbit anti-
measles serum, and a conjugated goat antirabbit-
globulin serum. In one control preparation the
specific antimeasles serum was replaced by pre-
immune rabbit serum, on a second preparation by
rabbit antiherpesvirus hominis serum, and a third
control preparation was treated with no serum, ie,
fluorescent conjugate only; the control smears were
identical to those of the test and were treated in
parallel with them.

SEROLOGY
The patient's serum was tested for the presence of
antibodies to measles virus by complement-fixation
(CF), and his CSF by complement-fixation and
haemagglutination-inhibition (HAI) tests.

ISOLATION
The PBS-washed cells from the CSF were inoculated
into primary rhesus monkey kidney cell monolayers
which were incubated stationary at 35°C. The tissue
cultures were examined for cytopathic effects thrice
weekly, and tested at five-day intervals for haem-
adsorption using 0-5 % rhesus monkey erythrocytes
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in PBS at 37°C. Typing was carried out by neutral-
ization, haemadsorption-inhibition, and indirect
immunofluorescence, with specific antisera.

Results

IMMUNOFLUORESCENCE
Bright fluorescence was seen in a number of CSF
cells in both the cytoplasm and the nucleus, and was
generally granular in appearance. A few of the cells
also exhibited fluorescing intranuclear areas (fig),
which by phase-contrast microscopy resembled
inclusion bodies. Only very faint non-specific staining
was visible in the control cells.

Fig Cerebrospinal fluid cell containing fluorescing
measles antigen in both cytoplasm and nucleus.

SEROLOGY
The only serum sample available for virus studies
was collected 10 days after the appearance of the rash
and had a CF antibody titre to measles virus of
1:256. The supernatant fluid of the CSF taken on the
eleventh day was negative for measles antibody by
both CF and HAI tests.

ISOLATION
After 10 days' incubation, foci of infection in the
form of multinucleated giant cells and cellular

degenerative areas were visible in the tissue cultures,
all of which were positive by haemadsorption. On
subculture these effects were transmissible to further
monkey kidney cultures but not to HeLa or HEp 2
cells. Immunofluorescence tests revealed measles
antigen in the inoculated cultures, and the isolate was
typed by both virus neutralization and haemadsorp-
tion-inhibition tests.

Discussion

The isolation ofmeasles virus from the central nervous
system in cases of acute encephalitis may be as
difficult as in cases of subacute sclerosing pan-
encephalitis (ter Meulen et al, 1972). However, virus
in a 'defective' form was not a problem in this case,
as the agent was freely recoverable by standard tissue
culture methods, although it might be argued that in
fact cocultivation of washed CSF cells and rhesus
monkey kidney cells was done. The use by others of
immunofluorescence for demonstrating virus antigen
in CSF cells (Somerville, 1966; Dayan and Stokes,
1973) has encouraged us to apply this rapid technique
at every opportunity, but like others (Tomlinson and
MacCallum, 1973), unsuccessfully (until now). The
antiserum specificity, control methods employed,
morphology of reacting cells, and the fact that
measles virus was isolated validate the immuno-
fluorescence result. Contributory factors in this case
to successful isolation and immunofluorescence may
include: (1) plenty of nucleated cells in the CSF and
(2) absence of measles antibody in the CSF, which,
even if present at undetectable levels, could have been
removed mechanically when the cells were washed.
Detection of measles virus replication in tissue
culture is greatly facilitated by regular haemadsorp-
tion tests with monkey erythrocytes; this will often
detect virus even in the absence of cytopathic
effects, which may not become evident until further
passage. The fact that the results of Somerville and
Dayan have not been confirmed, apart from our
present single success, suggests that the presence of
viral antigen detectable by immunofluorescence in
the cells of lumbar CSF is not a common occurrence.

We thank Dr T. H. Flewett for his valuable advice
in preparing this paper.
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