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Presence of Circulating Autoantibodies against Bronchial Epithelial

Cell in Patients with Nonatopic Asthma

Allergic response to common environmental agents has been regarded as a
main pathogenetic mechanism of bronchial asthma. However, allergic sensi-
tization (atopy) can not be detected in a siginificant number of adult asthmatic
patients. The etiology of nonatopic asthma has not yet been defined. To evaluate
the possible involvement of autoimmune response against bronchial mucosa
in the pathogenesis of nonatopic asthma, we performed indirect immunofluo-
rescence staining of fresh frozen human bronchial mucosa tissue using serum
samples from patients with atopic and nonatopic asthma, healthy controls, and
patients with systemic lupus erythematosus. On immunostaining, circulating 1gG
autoantibodies against bronchial mucosa were detected in 2 (9.1%) of 22
patients with nonatopic asthma and in none of 22 patients with atopic asthma
and of 22 healthy controls. IgG autoantibodies from the two patients with non-
atopic asthma predominantly stained the cytoplasmic membrane of basal cells
in bronchial epithelium. Serum samples from 10 patients with systemic lupus
erythematosus immunostained the nucleus of epithelial cells in whole layer of
bronchial epithelium. This study showed the presence of circulating IgG auto-
antibodies against the bronchial epithelial cell in a small portion of patients with
nonatopic asthma. Further studies may be necessary to evaluate the possible
involvement of autoimmune mechanism in the pathogenesis of nonatopic
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INTRODUCTION

Allergic response to common environmental agents
(allergens) has been regarded as a main pathogenetic
mechanism of bronchial asthma (1, 2). However, allergic
sensitization (atopy) can not be detected in a significant
number of adult asthmatic patients (1, 2). Traditionally,
asthma has been classified as atopic and nonatopic forms
on the basis of the presence or absence of immediate
skin-test reactivity to common aetoallergens (1, 2). Atopic
asthma usually starts during childhood and is character-
ized by allergen-dependent, often seasonal, symptom and
elevated total and allergen-specific serum IgE (1, 2). In
contrast, nonatopic asthma usually begins in adulthood
and is perennial and mote severe (1, 3). In addition, it
shows no elevation in serum IgE and is often associated
with sinusitis and nasal polyposis (1, 3). Nonatopic asth-
ma has been referred to “intrinsic asthma” based on a
suggestion that there must be an etiologic agent in
patient’s own body (2). However, the “intrinsic” etiology
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has not yet been defined.

The idea of a possible involvement of autoimmunity
in the pathogenesis of nonatopic asthma has been pro-
posed by eatlier studies which demonstrated higher in-
cidences of vatious autoantibodies including antithyroid
and antinuclear antibodies in nonatopic asthmatics, as
compared to atopic asthmatics and healthy controls (4,
5). Recently, the presence of circulating IgG autoand-
bodies against a 55-kDa antigen of endothelial cell in
nonatopic asthmatics has been repotted (6). However, the
pathogenetic significance of these autoantibodies in non-
atopic asthma remains unexplained.

The pathologic findings of bronchial mucosa appears
to be similar in both atopic and nonatopic asthma (7).
In the pathologic view point, asthma can be defined as
desquamative eosinophilic bronchitis chatracterized by
eosinophil infilcration and degranulation in bronchial
mucosa and by shedding of bronchial epithelium (7).
Bronchial epithelium has been suggested as a target for
inflammatoty response in asthma (8). Direct immuno-
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fluotrescence staining of bronchial biopsy from late-onset
asthmatic patients and autopsy from fatal asthmatic pa-
dents demonstrated depositions of IgG antibodies and
complement in the supetficial patt of the basement mem-
brane and in the cytoplasm of the epithelial cells (9, 10).
These findings had been intetpreted to be the result of
precipitation of antibodies from serum with respiratoty
antigens from the bronchial lumen (9, 10).

To evaluate the possible involvement of autoimmune
response against a bronchial mucosa in the pathogenesis
of nonatopic asthma, we examined circulating autoanti-
bodies against bronchial mucosa in seta from patients
with nonatopic asthma by indirect immunofluotescence
staining. To our best knowledge, this study is the first
trial to localize circulating autoantibodies against bron-
chial mucosa tissue in asthmatic patients by inditect im-
munofluorescence staining.

PATIENTS AND METHODS

Patients

We used stored serum samples from 22 patients with
nonatopic asthma, 22 patients with atopic asthma, 22
age-matched healthy controls, and 10 patients with sys-
temic lupus erythematosus (Table 1). All asthmatic sub-
jects had typical clinical histoty of asthma and a 20%
decrease in forced expiratoty volume in one second
(FEV1) following the inhalation of <8 mg methacholine/
mL or documented reversibility of FEV1 greater than
15% after inhalation of bronchodilator. All subjects un-
detwent skin-prick test with 50 common aetoallergens
including house dust mites (Dermatophagoides farinae,
Dermatophagoides preronyssinus), grass pollens, tree pol-
lens, weed pollens, cat, dog, and molds (Bencard Co.,
Brentford, U.K.). Atopic asthma was defined when wheal
diameter of any one allergen was greater than 3 mm over
negative control (normal saline). Nonatopic asthma was
defined when there was no visible skin reaction to all 50

Table 1. Characteristics of the study subjects
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comumon aeroallergens in the presence of a positive hista-
mine control and when serum total IgE levels were less
than 200 TU/mL. Patients with occupational asthma were
excluded from the study subjects. Ten patients with
systemic lupus erythematosus classified accotding to the
ctitetia of the American Rheumatic Association wete
included to evaluate the disease-specificity of autoanti-
bodies against bronchial mucosa tissue (11). Twenty two
age-matched healthy controls who have normal baseline
lung function and no clinical symptoms of asthma were
included as negative controls. All sera were aliquoted and
stored at -20C. Serum total IgE level was measured by
radioimmunoassay using AlaSTAT kit (Diagnostic Pro-
duct Corporation, Los Angeles, CA, U.S.A.).

Methods

For the detection of autcantibodies to bronchial mu-
cosa by indirect immunofluorescence staining, 5 ym fresh
cryostat sections of normal human bronchial mucosa tis-
sue were obtained from patients with lung cancer who
underwent therapeutic lung tesection. After ait-drying for
1 hr and incubating in phosphate buffered saline (PBS)
for 5 min, the tissue sections were incubated with serum
samples diluted five times in PBS for 1 hr at room tem-
perature, wete then washed two times by incubating in
PBS for 5 min, and were stained with fluotescein iso-
cyanate conjugated (FITC) rabbit antibodies to human
IgG, IgA, and IgM (Dako, Copenhagen, Denmark; di-
luted 1:100 with PBS) for 30 min at toom temperatute.
After two more washings, the slides wete mounted and
observed under a fluotescence microscope with vertical
illumination (Olympus Optical Co., Tokyo, Japan).

RESULT

On immunostaining, circulating IgG  autcantibodies
against bronchial mucosa were detected in 2 (9.1%) of
22 patients with nonatopic asthma and in none of 22

n Age (yn) Sex (F/M) Total IgE (IU/mL) FEV1 (% predicted)
Healthy controls 22 4417 8/14 239£330 105+ 148
Atopic asthma 22 2518 7715 4063171 81+19
Nonatopic asthma 22 40+14 13/9 74+56 74156
SLE 10 32+12 Nt NM NM

Data are expressed as mean=standard deviation
SLE: systemic lupus erythematosus, NM: not measured
*Significant difference compared to healthy controls (p<0.05)

TSignificant difference compared to healthy controls, atopic asthma, and nonatopic asthma (p<0.05)
*Significant difference compared to healthy controls and nonatopic asthma (p<0.05)
$Significant difference compared to atopic and nonatopic asthma (p<0.05)
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Fig. 1. Indirect immunofluorescence staining of cryostat sections of human bronchial mucosa with diluent alone (A) showing
background fluorescence of submucosa, with serum from a healthy control (B), with serum from a patient with nonatopic asthma
showing staining of the cytoplasmic membrane of basal cells in the epithelium (C), with serum from a patient with systemic lupus
erythematosus showing nuclear staining of epithelial cells in whole layer of epithelium (D) (x200).

patients with atopic asthma and of 22 healtchy controls.
This result was teproducible in repeated studies using
bronchial tissues from 3 different individuals. IgG auto-
antibodies in two patients with nonatopic asthma pre-
dominantly stained the cytoplasmic membrane of basal
cells in bronchial epithelium (Fig. 1). Serum samples from
10 patients with systemic lupus erythematosus immuno-
stained the nucleus of epithelial cells in whole layer of
bronchial epithelium (Fig. 1). Circulating IgA and IgM
autoantibodies against bronchial mucosa could not be
detected in all 44 asthmatic patients and 22 controls.

DISCUSSION

This study showed the presence of citculating IgG
autoantibodies against the bronchial epithelial cell in a
small portion of patients with nonatopic asthma. This
result suggests a possible involvement of autoimmune
response against bronchial epithelial cell in a pottion of
patients with nonatopic asthma. This interpretation is

quite comparable with other chronic inflammatoty dis-
eases involving epithelium such as pemphigus and ulcer-
ative colids, in which autoantibodies against squamous
epithelium of skin and colonic mucosa were demon-
strated (12, 13). Especially in pemphigus, these autoanti-
bodies were suggested to have a primatry pathogenetic
impottance in the development of disease because they
could induce similar pathologic lesion in expetimental
animals (12). We suppose that circulating autoantibodies
might be involved in the inflammatoty damage of bron-
chial epithelial cells in patients with nonatopic asthma.

In this study, the prevalence of autcantibodies to
bronchial epithelial cell in nonatopic asthma was rela-
tively low (9.1%). This tesult can be interpreted as fol-
lows: 1) One possibility is that only a minot pottion of
patients with nonatopic asthma is associated with auto-
immune response to bronchial epithelial cell; 2) The
other possibility is that the prevalence of autoantibodies
against bronchial epithelial cell is undetestimated due to
the insensitive nature of indirect immunofluorenscence
staining method and the problem of nonspecific back-
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ground staining. Further studies using more advanced
immunological detection method might be essential to
clarify the pathogenetic role of autoantibodies against
bronchial epithelial cell in nonatopic asthma.

The possible involvement of autoimmune mechanism
against respiratory mucosa in the pathogenesis of asthma
has been suggested in a previous report (14). It has been
also postulated that repeated injuty to respiratory tissue
may alter the tissue sufficiently to render them auto-
antigenic and elicit autoantibodies, and this mechanism
might be responsible for the progressive reactions to non-
specific irritants in asthma and difficulties in treatment
(15).

Recent research suggested that there may be funda-
mental immunological differences between atopic and
nonatopic asthma in the patterns of T cell activation and
cytokine production (16). Asthma might just be a
syndrome including vatious heterogeneous diseases in
regards with etiology, natural history, and severity (17).
Our study suggests that there is an unique population
of asthmatic patients characterized by the presence of
autoantibodies against bronchial epithelial cell.

The immunostaining pattern of bronchial mucosa
showing ptedominant staining of the basal cells of epi-
thelium by sera from nonatopic asthmatics seems to be
similar to the immunostaining pattern of nasal mucosa
by IgG antibodies from patients with Wegenet’s gran-
ulomatosis (18). To define the nature of bronchial epi-
thelial cell antigen recognized by IgG autcantibodies
from patients with nonatopic asthma, further studies are
needed.

This study showed the presence of citculating IgG
autoantibodies against the bronchial epithelial cell in a
small pottion of patients with nonatopic asthma. Further
study might be essential to evaluate the possible involve-
ment of autoimmune mechanism in the pathogenesis of
nonatopic asthma.
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