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CLINICAL RESEARCH

Synthesis of intrathecal interferon in systemic lupus
erythematosus with neurological complications

P LEBON, G R LENOIR, A FISCHER, A LAGRUE

Abstract

Intrathecal synthesis of interferon in the absence of
viral or bacterial infection was detected during the
occurrence of neurological complications in two patients
with systemic lupus erythematosus. The interferons
displayed characteristics similar to those observed in
the sera of patients with the disease. No interferon
inducing activity was detected in the cerebrospinal
fluid or serum of the two patients.
These observations support the hypothesis of a

localised mechanism of interferon induction in systemic
lupus erythematosus which includes the interaction of
lymphocytes with damaged tissues.

Introduction

oc Interferon is produced by non-T' and non-B2 3 lymphocytes
and monocytes. In man these cells may be induced by infectious
or inactivated viruses4 5 or after contact with virus infected and
glutaraldehyde fixed cells.6 In some tissues for example,
embryonic fibroblasts and amniotic membranes-ca interferon
may be synthesised simultaneously with P interferon.7 8

Recent studies show that during the acute phase of systemic
lupus erythematosus high levels of an a interferon (pH 2
labile) may be detected in the sera of more than 70% of
patients. 9 -13 The role of interferon and the induction mechanism
in this disease are unknown. Leucocytes from patients secreting
interferon do not release a interferon spontaneously in vitro'4
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but can be induced for the synthesis of y interferon." These
findings suggest that the x interferon detected in the serum of
these patients may be produced by tissue bound lymphocytes
rather than by circulating cells. We confirm and extend this
hypothesis by describing the synthesis of interferon localised
in the central nervous system of two patients with systemic
lupus erythematosus.

Patients and methods

Case 1-A 7 year old girl with a two month history of systemic
lupus erythematosus, developed seizures of the right side and coma
for four weeks, associated with fever, facies erythematosus, and con-
junctivitis. No immunosuppressive drugs had been given before the
onset of the neurological symptoms. The electroencephalogram
at first showed non-periodic complexes, then slow waves. The
neurological symptoms resolved completely within one month with
intravenous corticosteroids. The diagnosis of lupus was based on an
antinuclear antibody titre exceeding 1/1000 with a speckled pattern
and an anti-DNA antibody titre of 59 (normal < 20).

Case 2-A 14 year old girl was admitted for weight loss and lethargy
after a one year history of systemic lupus erythematosus. Neuro-
logical findings were normal. The electroencephalogram, however,
showed slow waves in the rolandotemporal regions, and analysis of
the cerebrospinal fluid disclosed meningitis. She had not been given
immunosuppressive drugs before the onset of these symptoms.
Treatment with corticosteroids was instituted, and after a short period
of hallucinations all the symptoms disappeared. The diagnosis of the
relapse of lupus was based on an antinuclear antibody titre exceeding
1/1000 with a speckled pattem and an anti-DNA antibody titre of 56.

STUDY PROCEDURES

Samples of cerebrospinal fluid were assayed for virus isolation in
human diploid (MRC 5) cells, KB cells, and primary African green
monkey cells-all routinely kept in the laboratory.
Serum and cerebrospinal fluid antibodies were tested by micro-

assays, cytopathic effect neutralisation, complement fixation, and
haemagglutination inhibition. Measles, rubella, and mumps IgM
antibodies were sought by haemagglutination inhibition after separa-
tion from the sera by ultracentrifugation on sucrose gradients.

Interferon was assayed on bovine cells sensitive to a interferon
(MDBK) and challenged with vesicular stomatitis virus, as described.'
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Interferon antibodies were tested in sera and cerebrospinal fluid
collected during convalescence: 100 Hl sera (diluted 1/4) and cerebro-
spinal fluid (diluted 1/2) were added to 100 IU interferon (100 41).
The mixture was incubated for one hour at 37°C and for the next
hour at 4°C and the residual activity of interferon titrated in MDBK
cells.
Serum and cerebrospinal fluid interferons were also titrated after

dialysis for 24 hours with two changes of 0 1 M glycine buffer adjusted
to pH 2. They were then typed with sheep anti-a interferon (Dr C
Chany), rabbit anti-: interferon (Dr J Vilcek), and anti-y interferon
(J Johnson, J Stanton) sera.
Serum and cerebrospinal fluid containing interferon were tested

for their ability to induce a interferon in lymphocytes from healthy
donors: 100 tdl samples were incubated with 1 ml lymphocytes
(106 cells/ml) at 37zC for one to five days. Sendai virus (E72 strain)
and herpesvirus (type I) were used as controls. The supernatants
were tested for the presence of interferon by assay using MDBK
cells before and after pH 2 treatment.

Results

Neither virus nor bacteria were detected in the cerebrospinal
fluid samples. Serological tests did not show a rise of antibody titre
in either of two sera from each patient or in cerebrospinal fluid
against mycoplasma and the following common neuropathogenic
viruses: herpes, varicella, mumps, measles, Epstein-Barr, cyto-
megalovirus, Coxsackie B, influenzae A and B, adenovirus, and
respiratory syncytial virus. Measles, rubella, and mumps IgM
antibodies were not detected in the sera. Large amounts of interferon,
however, were detected in the first cerebrospinal fluid sample from
these two patients. The interferon disappeared 15 days later (table).

Presence of interferon in cerebrospinal fluid and serum

Cerebrospinal fluid
Date Serum
of Protein Interferon interferon

specimen Cells/mm" (g/l) titre* titre*

r 2/2/82 83 2-7 250 64

Case J 9/2/82 32 8
15/2/82 <4 4
26/2/82 4 0-6 ND ND
31/3/82 11 0 9 250 ND

Case 2 J3/4/82 ND 2a 13/4/82 --2 <2 <2
4/6/82 2 ND <2

ND =Not done.
*Titre expressed in international reference units (IU).

In case 1 interferon was also present in the serum but at a lesser
concentration. In case 2 interferon was not detected in serum taken
four days after the collection of cerebrospinal fluid.
The antiviral activity of this interferon was neutralised by anti-cL

but not by anti-5 or anti-y interferon sera. It was partially inhibited
by pH 2 treatment (data not shown). No anti-cx interferon activity
was detected in serum or cerebrospinal fluid taken at two weeks
(case 1) or two months (case 2) in the course of the disease.
The first cerebrospinal fluid and serum samples collected from

both patients had no interferon inducing activity after contact with
lymphocytes of healthy donors.

Discussion

The presence of high concentrations of interferon in the
cerebrospinal fluid of children with acute encephalopathies is a
rare phenomenon (only 10% of cases; P Lebon, unpublished),
generally not observed in postinfectious encephalitis but
associated only with primary encephalitis (K Hamano et al,
submitted for publication).'5,-" None of the most important
neuropathogenic viruses could be implicated in the neuro-
logical complications of the two children in our study despite
the presence of intrathecal interferon. In both cases cerebro-
spinal fluid a interferon was slightly inactivated when treated
at pH 2 and differed in this respect from the variant detected

in herpes encephalitis. It was, however, neutralised by serum
containing anti-cx interferon but not by serum containing
anti-5 or anti-y interferon. These characteristics are similar to
those of interferons reported in the serum in systemic lupus
erythematosus."1

In our two cases interferon was predominantly synthesised in
the central nervous system, the intrathecal values being higher
than those in the serum. Direct production of a interferon by
cells of the central nervous system other than leucocytes due
to an infectious virus was not likely since it was not associated
with synthesis of 3 interferon. Probably also induction could
not be attributed to an intrathecal soluble antigen, since spinal
fluids themselves tapped at the onset of the neurological
symptoms did not induce any interferon in lymphocytes from
healthy donors (data not shown).
The intrathecal synthesis of a interferon in these patients

may be attributed to the expression of new antigens in the
membrane of local cells. These might induce interferon after
contact with the membrane of lymphocytes. Such a mechanism
of induction has been shown in vitro: indeed, human a inter-
feron may be induced after interaction of blood mononuclear
cells with transformed cells"9 or with glutaraldehyde fixed
herpesvirus infected cells, but not with uninfected fibroblasts.5
A similar process of induction has also been observed in vivo:
at the onset of herpes encephalitis intrathecal interferon almost
invariably present in the cerebrospinal fluid'6 "8 was induced
by viral antigens bound to the nervous tissue. Indeed, soluble
viral antigens are rarely detected in the spinal fluid by radio-
immunoassay or enzyme immunoassay.
These observations confirm that the interferon in the course

of systemic lupus erythematosus is produced by organ bound
lymphocytes, as suggested.'" If such an induction mechanism
as the one proposed here occurs in this disease, a interferon
and especially the pH 2 sensitive variant could be used in vitro
as a marker to detect foreign antigens or biochemical modi-
fications in the cell membrane of damaged tissues.

It is now well documented that interferons increase the
severity of autoimmune disease in NZB mice.2'-22 Some
pathological changes characteristic of systemic lupus ery-
thematosus might also be related to the presence of interferons
in serum and cerebrospinal fluid. Thus the favourable outcome
in both of our cases after intravenous administration of corti-
costeroids might have been attributable to the suppressive
effect of these drugs on the production of a interferon.
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Ulceration of the hand secondary to a radial arteriovenous
fistula: a model for varicose ulceration

M L WOOD, G D REILLY, G T SMITH

Abstract

A patient in whom a radial arteriovenous fistula was
constructed in preparation for haemodialysis subse-
quently developed ulceration on the dorsum of the hand.
The lesion failed to heal despite antibiotic treatment, and
so the fistula was closed. The lesion healed within three
weeks. Subsequent construction of a fistula at the right
wrist was followed 12 months later by the development
of similar ulceration of the right hand.
This complication of arteriovenous fistulas is similar

to varicose ulceration of the leg and provides a unique
opportunity to study the effects of sustained venous
hypertension on the skin.

Introduction

Ulceration of the hand may develop as a complication of
arteriovenous fistulas. We report on a patient with this complica-
tion.

Case report

A side to side arteriovenous fistula was constructed at the left wrist
between the dorsal radial artery and vein in preparation for haemo-
dialysis in a 48 year old woman with chronic renal failure secondary to
diabetic nephropathy. Her renal failure was managed conservatively,
and the blood urea concentration remained raised at around 40 mmol/l
(240 mg/100 ml). Eighteen months later she presented to the derma-
tology outpatients department with swelling of the left hand and an
erythematous and indurated area on the dorsum of the hand between
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V~~~~~~~~

Biopsy specimen showing thick walled capillaries with plump endothelial
cells in upper dermis. Haematoxylin and eosin x 210.

the thumb and the index finger, which had been present for about six
months. She was not feverish and was otherwise well.
A skin swab grew Staphylococcus pyogenes, and she was given a

course of oral erythromycin 250 mg four times a day. The lesion failed
to heal, and a small ulcer developed over the proximal phalanx of the
index finger. A biopsy specimen of the edge of the ulcer (figure)
showed thick walled capillaries with plump endothelial cells in a
mildly oedematous dermis. Larger vessels showed intimal prolifera-
tion. The thickened eosinophilic capillary walls and pericapillary
tissue showed focal positive staining for fibrin by the peroxidase
antiperoxidase technique. There was a light mixed inflammatory
cell infiltrate including eosinophils in the dermis.

Because of the persisting ulceration the fistula at the left wrist was
closed; within three weeks the lesion had healed. A further fistula was
fashioned at the right wrist, and 12 months later she began to develop
a similar erythematous, indurated area on the dorsum ofthe right hand.

Discussion

Ulceration of the hand as a complication of arteriovenous
fistulas has been described previously.' It is thought to result
from retrograde venous arterialisation, the high pressure in the
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