
Ada AllergoJogica, ig6^, XX, i-g

Institute ftir Public Health of Middleczech County,
Prague 2., Studni£kova 7, Czechoslovakia.

Institute for Microbiology and Department iif Medicine of University
of Pilsen, Czechoslovakia,

AUTOIMMUNE MECHANISM IN DISEASES

OF THE RESPIRATORY TRACT

By

V.WAGNER, A.TOMSfKOVA, J. SACil, J. JANKOVA &

D. NOVACKOVA

Autoininuine diseases are nuicli more frequent than authors
previously believed ( i ) . It seems that autoitnnuini/.ation is a
common biological principle as widespread as allergy (2, 20}.
It appears, however, that the autoantibodies may have not
only an immunotoxic function, damaging the organism, but
also a physiological one, removing denaturated tissue.

Bcrgqu'ist (3) suggests that the autoimmune mechanism may
be a secondary factor in addition to allergy in bronchial asth-
ma. Alendf.'i {4) succeded in causing bronchial asthma in
guinea pigs by applying an antigen from human lung tissue.

We were interested in the question of whether yeast-like
organisms could also change some tissues into an antigen.
Yeast-like organisms showed a stimulating influence on the
production of skin autoantibodies (5, 6), as well as an in-
crease of chronic bronchitis (7, S) and bronchial asthma in
our country (g) as well as in North Vietnam (10, 11) and in
experimental bronchitis (12, 13).

M E T H O D S

Groups of 166 individuals with iihioiiit bronchitis, 25 individuals with bron-
chial asthma, 39 individuals suffering from silicosis and loo healthy persons
were examined.
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In all persons the sputum and laryngeal swabs were investigated by cultiva-
tion on blood agar plates, Sabourad and Littmann agar plates and liver broth.
According to the cultivation of the yeast-like fungi and staphylococci, each group
ni patients was divided into cases with a positive or negaive finding of yeast-
like organisms and staphylococci.

A collotlion-agglutination using the method of Ctii-flli (14) modified by Wag-
itiT (15, 16) was carried out on sera to estahlish autoantibodies against lung,
whole bronchi, bronchial mucous membrane, liver, heart and kidney. These an-
tigens were prepared from the organs of deceased persons without pathfilogical
changes. The King tissue v̂as cleared of blood by repeated washing, the mucous
membrane was removed frrun the wall of the bronchi. The tissue of all organs
was minced and homogenized into pulp, mixed with lin solution {9,6 g NaCI, 0,4
g CaCI;, 0,1 g NaHC'O3, looo ml ag. bidest.} with 0,02 per cent Merthiolate at a
ratio of I : 5, frozen at —20° C for 24 hours, then centrifiiged at 1500 r/inin. per
10 minutes and stored at —20° C. The supernatant was coated on a basic sus-
pensio[i of collodion particles at a ratio of i: 20 for i hour. The final density of
the mixture corresponded to No. 3-3 on lhe Afar Farland scale {17) and the
final dilution of the tissue extract was i : 100.

Sera were diluted geometrically in a solution of \i:, 0,25 ml of each dilution
was put in a test tube 0,8 in diameter. The same amount of antigen-coated par-
ticles was mixed with (he scrum, Particles witliout serum and particles with
negative serum served as controls. After 1 hour at room temperature all tubes
were centrifuged 5 min. at 1500 r/inin. and the results read by the naked eye
during gentle stirring at the bottom of the test tube. Clear-cut positive results
\vere taken into account in the presence of clear negative results in the controls.

RESULTS

Fig. I shows the linding of autoantibodies against the in-
vestigated antigens in all examined groups. The autoantibodies
against the control organs (heart, liver, kidney) in all groups
were formed only in a small percentage of cases and in low
titres. Likewise the autoantibodies against lung tissue were
found only in some of the examined patients, especially in cases
of chronic bronchitis, complicated by an affection of lung tis-
sue. On the other hand the autoantibodies against bronchial
mucous memhrane and bronchi were found in great quantity
in groups of bronchial asthma and chronic bronchitis. The
presence of these antibodies investigated by means of the
Pearson x̂  test was statistically highly significant (o,oi per
cent) in comparison with the group of silicosis patients and
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nf Aiitdaritibodies in all Examined

healthy persons. The smallest percentage of autoantibodies
against any organ was found in patients suffering from sili-
cosis. This figure also shows, that the antigen prepared from
the bronchial mucous membrane alone binds more antibodies
than the antigen prepared from whole bronchi. Statistical
comparison showed a significant presence of autoantibodies
determining the antigen of the bronchial mucous membrane.

Fig. 2 shows incidence of the positive titers of autoanti-
bodies against muc<ius membrane and bronchial wall. It is ap-
parent that the autoantibodies reached a lower titer in the
group of healthy persons in comparison with bronchial asthma
and chronic bronchitis, where we found higher titers (i : 128
or more).

Fig. 3 shows the finding of the autoantibodies against the
mucous membrane and bronchi in cases with positive or nega-
tive culture of the yeast-like organisms and staphylococci in
the respiratory tract. By means of the Pearson x' test it was
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proved that the presence of the autoantibodies is not related
to the finding of the yeast-like fungi or staphylococci in the
respiratory tract. An exception was found in the chronic bron-
chitis group, where the autoantibodies against bronchi are sig-



nificantly related to the fintling of the yeast-like fungi in the
respiratory tract (at the 5 per cent level of significance).

n I s c i: s s I o N

Our results place chronic inflammation of the respiratory
tract among the diseases with an autoimmune antibody me-
chanism. This process occurs least of all in silicosis, more in
chronic bronchitis (especially when the lung tissue has been
affected) and in the greatest amount in bronchial asthma. Ob-
viously in these diseases there act some factors: infection of
external of internal origin, physical or chemical influences on
the bronchial tissue which changes its antigenic structure so
that it is recognized by immunological competent cells as "for-
eign". The same conclusion was reached by Hcrgqmst (3}. He
used an extract of the medium containing tonsilar or nasal
mucous membrane tissue, on which staphylococcus aureus had
been cultivated, for the skin vaccination of the patients with
bronchial asthma and of healthy persons. Bcrgquist (3) be-
lieves this microbe to be an important factor in the pathogene-
sis of bronchial asthma.

We could not, however, prove any relationship between the
occurrence of staphylococcal and autoantibodies. Neither did
the yeast-like fungi showed any relation to the autoimmuni/.a-
tion except in chronic bronchitis, where there are a few more
autoantibodies in the presence of the yeast-like fungi. Even
though it is possible to object on the grounds that autoimmun-
ization is a problem of immunological reactivity of individual
( iS, 19), our lindings do not favour the hypothesis of partic-
ipation of staphylococci and yeast-like organisms in the pro-
cess of autoinuTiunization against the tissue antigens of the
respiratory tract.

It is interesting that the positive findings of the autoanti-
hodies reacting with the antigens of the respiratory tract in
chronic bronchitis and bronchial asthma, are not followed by
the occurrence of autoantibodies against the internal organs.
This means that the autoimmunization in these cases remains



"superficial" because the lung tissue gives less often positive
reaction for autoantibodies with the serum of these patients.
The highest finding of autoantibodies was noticed against
bronchial mucous membrane alone. In contradiction to Mendes
(4) the lung tissue binded autoantibodies in our experiment
only in a small number of cases.

Our findings do not necessarily prove that autoimmuniza-
tion plays a part as pathogenical factor in a immunotoxic
sense, or whether it is only a secondary phenomenon, accom-
panying a chronic disease as a tissue allergy of tuberculin type
appears after chronic infections. A third possibility should be
consitlered that the autoantibodies have a protective effect on
the cells according to the observations of Palerson (21).

s r M M A R V

A search was made for autoantibodies in individuals with
chronic bronchitis, bronchial asthma, silicosis and in healthy
persons by means of the collodion agglutination technique
with tissue extract.

The finding of autoantibodies against bronchial mucous
membrane was statistically highly significant in bronchial asth-
ma and chronic bronchitis in comparison with the group of
silicosis patients and healthy persons.

The incidence of autoantibodies against internal organs
(heart, kidney, liver) was low in the groups of patients suffer-
ing from respiratory disonlers. The smallest percentage of
autoantibodies against any tissue was found in patients suffer-
ing from silicosis. The antigen prepared from the bronchial
mucous membrane alone binds more antibodies than the an-
tigen prepared from whole bronchi.

No correlation between the finding of autoantibodies and
tile presence of staphylococci or yeast-like fungi in the respir-
atory tract could be established.
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