
BRITISH MEDICAL JOURNAL VOLUME 289 21 JULY 1984 151

autonomic symptoms and in whom all autonomic function
tests yielded normal results showed considerable falls in airway
conductance after matched challenges. Their response did not
differ from that of the non-diabetic controls. The results
confirm that vagal pathways have a major role in the non-
asthmatic response to bronchial cooling.
Autonomic neuropathy occurring, in diabetic subjects may

produce severe symptoms relating to the cardiovascular,
gastrointestinal, and genitourinary systems, and objective
testing can readily confirm dysfunction. Symptoms relating to
the respiratory system are less apparent. Douglas et al have
shown, however, that, in subjects in whom the respiratory
system is affected, anticholinergic agents do not have a broncho-
dilator effect, implying that resting airway vagal tone is reduced
owing to the respiratory branches of the vagus nerve being
affected by the neuropathy. As baseline airway calibre is not
affected in these subjects neurally mediated mechanisms of
bronchoconstriction may be investigated without the use of
pharmacological agents.

Attempts to study the role of vagal pathways in bronchial
reactivity using anticholinergic agents have produced con-
flicting results. Different groups have used widely different
doses or routes of administration of either atropine or ipratropium
bromide, and all such studies are open to the criticism that any
protection afforded by cholinergic blockade is due entirely to
the change in baseline airway calibre produced by the broncho-
dilator action of the drugs.1 We have previously suggested
that, in subjects who do not have asthma, bronchial responses
to cold air are vagally mediated,4 14 and the present study
confirms this view. Also, in a recent study, Jammes et al showed
that in anaesthetised cats the increase in lung resistance induced
by the inhalation of cold air could be abolished by sectioning
the superior laryngeal and vagus nerves,'5 further confirming
our conclusion.

Finally, we have speculated that impaired, protective respira-
tory reflexes such as we have shown in this study may perhaps
be implicated in the unexpected cardiorespiratory arrests that
have been reported to occur in diabetic subjects with autonomic
neuropathy.' 6
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Anti-Jo-i antibody: a marker for myositis with interstitial
lung disease
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Abstract

An autoantibody known as anti-Jo-i antibody is found in
25% of patients with myositis. Its prevalence in patients

Rheumatology Unit, Hammersmith Hospital, London W12 OHS
R M BERNSTEIN, MA, MRCP, senior registrar and tutor in medicine
S H MORGAN, MB, MRCP, honorary registrar
C C BUNN, MIBIOL, research assistant
G R V HUGHES, MD, FRCP, consultant physician and reader in rheuma-

tology

Cardiothoracic Institute, Brompton Hospital, London SW3
J CHAPMAN, MA, MRCP, research fellow
M TURNER-WARWICK, MD, FRCP, professor of medicine

Cold Spring Harbor Laboratory, Cold Spring Harbor, NY 11724,
USA

M B MATHEWS, PHD, senior scientist

Correspondence to: Dr R M Bernstein.

with both myositis and cryptogenic fibrosing alveolitis
was 68% (13 out of 19 patients), compared with 7-5% in
patients with myositis alone (four of 53) and 3% in
patients with cryptogenic fibrosing alveolitis alone (two
of 62).

Anti-Jo-i antibody may be useful in indicating patients
with myositis and cryptogenic fibrosing alveolitis.
Raynaud's phenomenon, the sicca syndrome, and mild
arthritis are also often part of the syndrome.

Introduction

Anti-Jo-I antibody, an autoantibody directed at the cellular
enzyme histidyl-tRNA synthetase,' is found in 25% of patients
with myositis but not in other myopathies2 and only rarely in
other connective tissue diseases.2 3 It has long been recognised
that a subset of patients with myositis have other features such
as serositis and Raynaud's phenomenon, but, until a recent
report associating anti-Jo-i antibody with interstitial pulmonary
fibrosis,4 lung disease was thought to be uncommon.5
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Patients and methods

Serum was obtained from 138 patients with myositis or cryptogenic
fibrosing alveolitis, and the case notes were reviewed. Myositis was
defined as proximal muscle weakness with at least two further
abnormalities among muscle enzymes, the electromyogram, a muscle
biopsy specimen, and dermatomyositis rash.6 Cryptogenic fibrosing
alveolitis was diagnosed on the basis of persistent bilateral shadowing
in the chest radiograph together with persistent crepitations on
auscultation. I In 25 cases the diagnosis was confirmed by open or drill
lung biopsy.7 Among the 76 patients with myositis there were two
with radiological evidence of pulmonary fibrosis but no record of
crepitations being heard and no biopsy carried out; in these two cases
the diagnosis of cryptogenic fibrosing alveolitis was provisional. In
four further cases the chest radiograph was not available, and these
patients were excluded from the statistical analysis. Lung function was
studied in most cases, but sophisticated tests of the strength of
respiratory muscle were generally not available at the time.

Anti-Jo- 1 antibody was identified by counterimmunoelectro-
phoresis using rabbit thymus extract as the source of antigen8 and
confirmed by immunoprecipitation of the protein antigen with transfer
RNA from radiolabelled HeLa cell extracts.' Control groups
comprised 70 healthy subjects and about 1000 patients with various
forms of systemic rheumatic and autoimmune disease.3

Results

Anti-Jo-i antibody was detected in 20 cases. All but two patients
had myositis, and 15 of the 19 with adequate clinical and radiographic
data had cryptogenic fibrosing alveolitis. Anti-Jo-i was detected in 13
of the 19 patients (68%) with both myositis and lung disease but in
only two of the 62 (30%) with cryptogenic fibrosing alveolitis alone and
four of the 53 (8°h) with myositis alone (x2=41 and 30, respectively;
p<00001). Four patients positive for anti-Jo-l antibody who had
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Titre of anti-Jo-I antibody in a 48 year old labourer with a 12 year history of
arthritis and Raynaud's phenomenon and a four year history of myositis and
pulmonary fibrosis; the titre correlated poorly with disease activity and
treatment. (The creatine phosphokinase activity closely mirrored muscle
strength as measured by myometer.10)

cryptogenic fibrosing alveolitis (including the two with cryptogenic
fibrosing alveolitis alone) had sclerodactyly; among 18 of the patients
who were positive for anti-Jo-i antibody other features such as
Raynaud's phenomenon (16 patients), the sicca syndrome (10), and
mild arthropathy (10) were considerably more common than they
were among the patients with myositis or cryptogenic fibrosing
alveolitis who were negative for the antibody. In addition, one patient
had glomerulonephritis, two had dermatomyositis, and one had
psoriasis. Ten children with myositis and six adults with underlying
cancer were included in the study; all had myositis without crypto-
genic fibrosing alveolitis, and none had anti-Jo-I antibody. Anti-Jo-l
antibody was detected in only two of 300 patients with systemic lupus
erythematosus, in which auto-antibodies abound. The prevalence of
the antibody was also under 2% in patients with systemic sclerosis,
which was surprising as myositis and pulmonary fibrosis concur more
commonly than in 2% of cases of this condition. Indeed, three of the
six patients with myositis and cryptogenic fibrosing alveolitis who were
negative for anti-Jo-I antibody had systemic sclerosis.

Six of the 20 patients with anti-Jo-i antibody presented with cough
or dyspnoea; the remaining 14 presented with weakness or arthritis.

The underlying diagnoses made were of systemic lupus erythematosus
(two), CRST syndrome (calcinosis, Raynaud's phenomenon, sclero-
dactyly, telangiectasia) (one), dermatomyositis (two), and polymyositis
(12). The use of cytotoxic drugs is occasionally complicated by
sitis (12). The use of cytotoxic drugs is occasionally complicated by
pulmonary fibrosis, but data available on 14 of the 19 patients with
myositis and cryptogenic fibrosing alveolitis showed that such
treatment, if used, was started after the onset of lung disease. Cigarette
smoking may play a part in rheumatoid lung disease,9 but several of
our patients with myositis and cryptogenic fibrosing alveolitis were
non-smokers.
One patient died of massive pulmonary fibrosis; the others had

varying degrees of lung disease. The myositis also varied in severity
but was particularly aggressive and resistant to conventional treatment
in three patients who were selected for total body irradiation. In these
cases the titre of anti-Jo-i antibody fluctuated without relation to
disease activity or treatment (figure). None of our patients was studied
before the onset of disease, but in two patients with cryptogenic
fibrosing alveolitis the antibody was present at least a year before
myositis was diagnosed, and in one case of myositis without crypto-
genic fibrosing alveolitis the antibody remained detectable during
prolonged remission.

Discussion

The close relation- between a syndrome of myositis plus
fibrosing alveolitis and the presence of an autoantibody to a
ubiquitous intracellular enzyme raises fundamental as well as
clinical questions. The pathogenesis of myositis is thought to be
mediated by cellular rather than humoral immune mechanisms,
so, apart from having a possible role in the accompanying mild
immune complex deposition, anti-Jo-l antibody is perhaps just
an epiphenomenon-though an informative one for aetiology.
Coxsackie B, a picornavirus, has been implicated in the cause
of myositis, and the RNA of a related murine picornavirus
interacts with histidyl-tRNA synthetase (the Jo-l antigen).
Such a combination of host protein with RNA from a myotropic
virus such as Coxsackie might well generate an autoimmune
response (in susceptible people) and explain the link between
antibody and disease.'
To the clinician anti-Jo-i antibody offers a simple addition to

the usual investigations for myositis, as these can be misleading,
particularly when steroid treatment complicates the picture. Of
the many types of autoantibody now recognised in myositis,3 11

at least two others (anti-RNP and anti-PM-Scl) are associated
with additional rheumatological features, but anti-Jo-l most
closely marks the important minority of patients with pulmonary
disease.

This work was supported in part by a grant to MBM from the
Muscular Dystrophy Association and by a travel grant from NATO.
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