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Effect of aging on onset mechanism of bronchial asthma
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Abstract : Skin tests, serum total IgE levels, specific IgE antibodies against each
allergen, bronchial reactions provoked by allergens and histamine release from basophils
are well known as prameters of immediate allergic reactions. The incidence of positive
immediate skin reaction to allergens such as house dust, ragweed, Aspergillus,
Alternaria, Cladosporium and Broncasma decreased with aging. On the other hand, the
incidence of positive skin reaction to Candida albicans was higher in cases between the
age of 41 and 50 and cases over the age of 61 compared to that in the other groups
classified by age. Serum IgE levels was highest in cases aged between 0 and 30. The levels
of serum IgE decreased with aging. The incidence of positive RAST scores (more than
2+) and positive bronchial reaction to house dust were highest in cases between 0 and
30, and decreased with aging. However, the positive ratio of these tests against C.
albicans were highest in cases between 41 and 50. The degree of histamine release from
basophils of asthmatics induced by anti-lgE was consistently high without any
correlation to aging when their serum IgE levels were more than 501 IU,/mf. In the cases
with serum IgE levels of less than 300 1Um¢, basophil reactivity to anti-lgE decreasd
with aging. Basophil reactivity to house dust was generally dependent on the levels of
specific IgE antibodies against the allergen. Although basophil reactivity to C. albicans
was also high in cases with positive RAST scores, some cases with a RAST score of 0+
or 1+ showed high or moderate basophil reactivity. Moderate or high reactivity of
basophils was frequently observed in cases between 41 and 50 and cases over age 61.
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gic reactions*®. It is still unclear how these
parameters are affected by aging. We exam-
ined the effect of aging on these parameters,
such as skin tests, serum total IgE levels,
specific IgE antibodies, bronchial provocation

tests and histamine release from basophils.
Skin reactions

Seven kinds of allergens were tested 1in
order to investigate the influence of aging on
skin reactions. Skin test positivity of each
age group was shown in Table 1. The inci-
dence of positive immediate skin reaction to
allergens such as hose dust, ragweed, As-
pergillus, Alternaria, Cladosporium and Bron-
casma decreased with aging. The skin test
positivity against house dust was highest in
subjects between 0 and 30(82.6%), decreasing
with aging, and was lowest in subjects over
age 61 (43.49%). On the other hand, the ratio
of positive skin reaction to Candida albicans
was high in patients between 41 and 50 and
over age 61, while it is relatively low in
patients between 0 and 30 (Table 1).

Table 1. Skin reactivity to various allergens
in asthmatics with aging
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Serum IgE levels

In comparison with average serum IgE level
of each age group, it was highest in cases
between 0 and 30 (715 IU,/mé), and decreased

with aging. Therefore the serum IgE level of
cases between 0 and 30 was significantly
higher than that of cases between 51 and 60
(322 TU/ m¢)(p<0.01). On the contrary, the
IgE level of group over age 61(451 IU, ' mf)
seemed to be higher than that of group
between 51 and 60 (Fig. 1).
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Fig 1. Serum IgE levels of asthmatics with

aging

Specific IgE antibodies

The patients between 0 and 30 showed the
highest positive ratio of specific IgE antibod-
ies against house dust (77.8%). The aging
caused the decrease of positive RAST score
ratio as follows : cases aged 31—40 (64.3%),
41-50 (31.29%), 51 —60 (20.0%). There were
significant differences between two groups
such as 0—30 and 51—60 groups, 31 —40 and
51—-60 groups (p<0.001, p<{0.01). Whereas
the positive raio of specific IgE antibodies
against C. albicans was highest in cases be-
tween 41 and 50 (38.5%), lowest in cases
between 51 and 60 (12.5%). Although positive
RAST scores against both antigens were more
frequent in cases over age 60 than in those
between 51 and 60, there was statistically no

significant difference between the two groups

(Fig. 2).
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Fig. 2. Specific IgE antibodies against aller-
gens in asthmatics with aging (house
dust ;[], C. albicans;[q)

Bronchial provocation test

The incidence of positive bronchial reaction
to house dust was highset in subjects between
0 and 30 (53.3%), and decreased with aging
as follows : cases aged 31 —40 (43.3%), 41—
50 (22.2%), 51—60 (12.5%), 60+ (0%). On
the other hand, the positive rate of bronchial
provocation test by C. albicans was highest
in subjects between 41 and 50 (42.8%), and it
was higher in cases over age 61 (33.3%) than
in those between 51 and 60 (20.2%) with no
significant difference (Fig. 3).
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Fig. 3. Bronchial provocation test by aller-
gens in asthmatics with aging (house
dust ; [], C. albicans ;)

Histamine release from basophils induced

by anti-IgE

The degree of histamine release from bas-
ophils of asthmatics induced by anti-IgE was
consistently high without any correlation to
aging when their serum IgE levels were more
than 501 IU,/mf. When their serum IgE levels
were less than 300 IU,/mf, basophil reactivity
to anti-IgE decreased with aging (Table 2). It
was extremely high in patients with high
serum IgE levels whose age at onset were less
than 40, and generally low in patients over
the age of 31 at onset when thir serum IgE
levels were less than 300 IU, m/ (Table 3).
Comparing with age at onset over and under
age 40, mean 9% histamine release in asth-
matics under age 40 at onset was 30.5%,
which was remarkably higher than that in
asthmatics over age 41 at onset (18.6%)
(Fig. 4).

Table 2. Histamine release from basophils of
asthmatics induced by anti-IgE in
relation to serum IgE levels and
aging
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Table 3. Histamine release from basophils of
asthmatics induced by anti-IgE in
relation to serum IgE levels and
age at onset
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Fig. 4. Histamine release from basophils

induced by anti-IgE in asthmatics old-
er than 40 years in relation to age at

onset

Histamine release from basophils induced by
house dust and C. albicans

Basophil reactivity against house dust was
generally dependent on the levels of specific
IgE antibody against the allergen. The major-
ity of cases with positive RAST scores (more
then 2+) showed moderate or high basophil
reactivity. However, some cases over age 61
with positive RAST scores showed low reac-
tivity, suggesting that basophil reactivity to
house dust decreased with aging.(Table 4).
Although histamine release of basophils
against C. albicans was also high in asthmat-

ics with positive RAST scores, some cases

with a RAST score of 0+ or 1+ reprensented
high or moderate basophil reactivity. It was
distinctive that moderate or high reactivity
of basophils was frequently observed in pa-

tients between 41 and 50 and ones over age 61
(Table 5).

Table 4. Histamine release from basophils of
asthmatics by house dust extract
in relation to specific IgE antibod
ies and aging

Age
RAST yesars)l  0—30 | 31~40 | 41—50 | 51—60 | 61—
3+~ 1 |20008( 0002 |00 Y o0
20000
2+ sese |ee002| 00 . 7o)
i+ ° ° ° o
@00 |00 00000[0000 {00000

% Histamine release. O:0—19%, @:20—29%, @;30%—

Table 5. Histamine release from basophils
of asthmatics by Candida albicans

in relation to specific antibodies

and aging
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Discussion

Both IgE-mediated allergic reaction and
basophil reactivity are closely related to the
onset mechanism of bronchial asthma. How-
ever, it is still unclear how those are affected

by aging. In our present studies, we inve-
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stigated the effect of aging to IgE-mediated
allergic reaction and basophil reactivity in
asthmatics®™®. Serum IgE levels were highest
in cases between 0 and 30, and decreased with
aging. The positive rate of skin test, IgE
RAST and provocation test against house
dust decreased with aging, while that against
C. albicans was highest in cases between 41
and 50. The reactivity of basophils from
asthmatics against anti-IgE was affected by
both age and serum IgE levels. Basophil
reactivity to house dust was generally de-
pendent on the levels of specific IgE antibod-
ies. On the other hand, histamine release
from basophils induced by C. albicans was
high or moderate in asthmatics between 41
and 50 and over age 61. Therefore, it is sug-
gested that IgE-mediated allergic reaction and
basophil reactivity against C. albicans are
different from those against other allergens.
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