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Abstract

Candida albicans-induced histamine release from basophils was studied in 54 patients with
bronchial asthma in comparison with the release caused by house dust and anti-IgE. The release of
histamine induced by C. albicans and that induced by house dust were closely related to the serum
levels of specific IgE antibodies as expressed by RAST scores. A correlation of C. albicans-
induced histamine release with the release caused by anti-IgE was not generally observed. On
the other hand, a close correlation was found between house dust- and anti-IgE-induced histamine
release. It was suggested from these results that the differences between C. albicans- and house
dust-induced histamine release might be due to the different antigenicity of the two allergens.
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Abstract.  Candida albicansinduced histamine release from basophils was studied
in 54 patients with bronchial asthma in comparison with the release caused by house
dust and anti-IgE. The release of histamine induced by C. albicans and that induced
by house dust were closely related to the serum levels of specific IgE antibodies as
expressed by RAST scores. A correlation of C. albicans-induced histamine release
with the release caused by anti-IgE was not generally observed. On the other hand,
a close correlation was found between house dust- and anti-IgE-induced histamine
release. It was suggested from these results that the differences between C. albicans-
and house dust-induced histamine release might be due to the different antigenicity
of the two allergens.

Key words : histamine release, C. albicans, house dust, anti-IgE, antigeniciy.

It is thought that Candida albians is one of the main allergens causing bronchial
asthma (1). C. albicans-induced allergic reactions in bronchial asthma are some-
what more complicated than those induced by house dust. Increased production
of precipitating antibodies which participate in Arthus type (type II) allergic reactions
is observed when patients with bronchial asthma are sensitized with C. albicans (2).
At the same time, the allergen stimulates production in asthmatic patients of
specific IgE antibodies, which participate in immediate (type I) allergic reactions
(3, 4). Bronchial challenge tests with C. albicans cause immediate and late asthmatic
responses with a high incidence. These findings suggest that the antigenicity of
C. albicans is different from that of house dust. There being no available informa-
tion about the release of histamine from basophils induced by C. albicans, C. albicans-
induced histamine :elease was compared with the release caused by house dust
and anti-IgE.

SUBJECTS AND METHODS

Subjects.  Fifty-four patients with bronchial asthma (36 females and 18 males) were selected
for this study. Histamine release from basophils induced by C. albicans and anti-IgE was
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examined in 32 patients, ranging in age from 21 to 72years (mean, 49.3 years), whose skin
reaction to C. albicans was positive. The release of histamine induced by house dust and anti-
IgE was examined in 32 patients, ranging in age from 16 to 70years (mean, 41.9 years), with a
positive skin reaction to house dust.

Histamine release. Histamine release from basophils was induced by a whole blood method,
as previously described (5-8). To 4ml of whole blood was added 0.2 ml of various concentra-
tions of C. albicans, house dust and anti-IgE, and the mixture was incubated at 37 C for 15 min.
After the incubation, histamine content of the cells and supernatant fluid was measured by an
automated fluorometric histamine analysis system (Technicon) (9). The results were expressed
as a percentage of the total histamine content.

Dose-response curves of histamine release. 'The dose-response of histamine release was examined
by addition of three different dilution, X 10¢ X 10* and 102, of house dust, C.albicans (Torii Co.)
or anti-IgE.  The results were compared in relation to the RAST scores to each allergen.

Serum IgE and specific IgE. Total serum IgE levels were measured by a radioimmuno-
sorbent test (RIST). Specific IgE antibodies for C. albicans and house dust were estimated by
the radioallergosorbent test (RAST).

RESUITS

Dose-response curves of house dust- and C. albicans-induced histamine release. House
dust caused a significant amount of histamine release from basophils of asthmatic
patients with a RAST score of 2 + or higher in a dose-dependent fashion. On
the other hand, the percent histamine release in cases with a RAST score of 1 +
or 0+ was very low at any concentration of house dust extract. A statistically
significant difference was found in the histamine release induced by the highest
concentration (H,) of house dust between cases with a RAST score of 2 + and
those with a RAST score of 1 4+ (p<0.01).

C. albicans also induced histamine release from basophils of asthmatic subjects
sensitive to the allergen (RAST score: 2 + or higher). The amount of histamine
release induced by C. albicans was very low in cases with a RAST score of 1 + or
0+. A significant difference was present in histamine release elicited by the
three concentrations of C. albicans between cases with a RAST score of 2 + and
those with a score of 1 + (10%: P<0.001, 103, 10*: p<0.01) (Fig. 1).

Serum IgE levels and histamine release induced by house dust and anti-IgE. House
dust- and anti-IgE-induced histamine release was compared in subjects classified
by serum IgE levels. The number of cases showing a positive RAST score to
house dust tended to increase as serum IgE levels were higher, so that the release
of histamine by house dust was higher with higher serum IgE levels. The house
dust-induced release of histamine in cases with positive RAST scores was high
regardless of the serum IgE level. Anti-IgE-induced histamine release was higher
with higher serum IgE levels. A significant difference was found in histamine
release between cases with low (0-200 IU/ml) and those with high (more than 1001
IU/ml) serum IgE levels (p<<0.01) (Table 1).

Serum IgE levels and histamine release induced by C. albicans and Anti-IgE.  C. albicans-
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Fig. 1.

the corresponding allergen.
C,), of house dust or C. albicans were used.

Dose-response curves of house dust- and C. albicans-induced histamine release in cases
with a RAST score of 2+ or higher (house dust: N = 15, Candida: N = 12) (@——@), 1+ (house
dust: N = 3, Candida: N = 3) (0——0), and 0+ (house dust: N =5, Candida: N = 17) (&—aA) to

Three different dilutions, X 10* (H,, C,), X 10° (H,, C,) and X 102 (H,,
*P<0.01, **p<0.001L

TasLe 1. SERUM IgE LEVELS AND HISTAMINE RELEASE INDUGED BY HOUSE DUST AND ANTI-IgE
% Histamine release induced by
HD Anti-IgE
Serum IgE Positive Total Cases with Total Cases with
(IU/ml) RAST to HD cases positive RAST cases positive RAST

0-200 2/5% (40 %) 25.7° 46.9 19.5* 31.9
+9.3 t8.1 £6.5 +11.1

201-300 2/4 (50 %) 31.2 39.2 30.3 34.2
+9.9 +7.7 t4.1 + 23

301-500 4/5 (80 %) 32.9 40.3 31.1 32.7
183 +49 154 t 6.6

501-1000 7/9(77.8 %) 32.6 39.1 34.0 42.3
+6.3 +5.9 +6.3 + 41

1000< 9/9( 100 %) 38.7 38.7 47.2* 47.2
136 136 £5.0 + 5.0

@ No of cases with a positive RAST score (more than 2 +) /total number
® mean + SEM, *p<0.01.

HD, house dust.

and anti-IgE-induced histamine release was compared in subjects whose skin re-

action to C. albicans was positive.

The incidence of cases with a positive RAST

score to C. albicans did not increase as serum IgE levels were higher, and the
release of histamine induced by C. albicans did not correlate with serum IgE levels.
The release induced by anti-IgE correlated to a certain extent with serum IgE

levels.
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TasLE 2. SERUM IGE LEVELS AND HISTAMINE RELEASE INDUCED BY C.ALBICANS AND ANTLIGE

% Histamine release induced by

C.albicans Anti-IgE
Serum IgE Positive Total Cases with Total Cases with
(TU/ml) RAST to C.a. cases positive RAST cases positive RAST
0-200 4/9%(44.4 %) 13.5° 15.8¢ 15.5% 13.8
+4.8 +7.6 +3.8 +5.8
201-300 1/5 (20%) 9.3 8.4 20.8 11.1
2.7 +7.1
301-500 2/5 (40%) 13.7 24.4 29.6 27.1
45 3.3 +6.0 +23
501-1000 4/10(40% ) 20.2 41.2¢ 31.1 25.7
+6.6 +8.6 +6.3 +7.3
1000< 1/3 (33.3%) 14.4 37.8 49.0* 67.4
+11.7 +9.2

@ No of cases with a positive RAST score (more than 2+ )/total number.
® mean + SEM, ¢ not significant, * p<0.0l. C.a. Candida.
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Fig. 2. Correlation between house dust- and anti-IgE-induced histamine release, and between
C.albicans- and anti-IgE-induced release in cases with RAST scores of 2+ or higher. Vertical bars
represent the mean + SEM.

between cases with low (0-200 IU /ml) and those with high (more than 1001 IU/ml)
serum IgE levels (p<0.01) (Table 2).

Correlation among house dust-, C.albicans- and anti-IgE-induced histamine release. The
mean maximum percent histamine release induced by house dust was 40.3 + 2.4 %
in cases with a RAST score of 2+ or higher. The release induced by anti-IgE
(39.1 2.6 %) was similar to that induced by house dust. As shown in Fig. 2,
basophils from the same subject released histamine to almost the same degree
whether incubated with house dust or anti-IgE (coefficient of correlation; r=0.52,
p<0.02). In cases showing a positive RAST score to C.albicans, the mean percent
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histamine release caused by C.albicans or anti-IgE was 27.4 + 5.4 % and 32.3 +
5.3 %, respectively. The average histamine release induced by the two stimulating
agents appeared to be similar. However, the reactivity of basophils to C.albicans
and anti-IgE was markedly different in individual patients, as shown in Fig. 2.
Basophils from one case released a large amount of histamine (66.0 % ) by stimula-
tion with C.albicans, and little histamine (9.3 %) by anti-IgE stimulation. In another
case, the percent release was 4.6 % by C.albicans and 63.0 % by anti-IgE. Fig. 2

also shows that C.albicans induces no significant amount of histamine release in
some cases with positive RAST scores (Fig. 2).

DISCUSSION

C.albicans and house dust are among the main allergens causing bronchial
asthma. Both allergens induce production of specific IgE antibodies in patients
with bronchial asthma, but house dust induces production of specific IgE antibodies
with a much higher incidence than C.albicans (3). In the present study, 24 cases
(75.0 %) out of 32cases with a positive skin reaction to house dust showed a RAST
score of 2+ or higher. On the other hand, 12 (37.5 %) out of 32 cases sensitive to
C.albicans had a RAST score of 2+ or higher. C.albicans, however, induces produc-
tion of precipitating antibodies much more frequently than house dust allergen (2),
and bronchial challenge with C.albicans frequently causes both immediate and late
asthmatic responses. The production of precipitating antibodies and late asthmatic
response suggest the presence of an Arthus (type ) type allergic reaction in
C.albicans-induced asthma.

As mentioned above, it is thought that precipitating antibodies- (type III) and
an IgE-mediated (type I) allergic reaction participate in C.albiansinduced bronchial
asthma. Although the presence of an IgE-mediated reaction in C.albicans-induced
asthma has been suggested by several authors (2-4), histamine release from baso-
phils of asthmatic subjects induced by C.albicans has not been examined. In this
study, C.albicans-induced release of histamine from basophils was examined
in patients with bronchial asthma whose skin reaction to the allergen was
positive. The results demonstrated that C.albicans as well as house dust in-
duces histamine release in a dose-dependent manner, and that the release by
the two allergens is mediated by specific IgE antibodies. In this study, the
difference in IgE-mediated histamine release among house dust, C. albicans
and anti-IgE also was examined. The amount of histamine release induced
by house dust paralleled the amount of release elicited by anti-IgE. The
result shows that basophil reactivity to house dust and anti-IgE is similar
when the reaction is caused by an allergen-IgE interaction. On the other
hand, the release of histamine induced by C.albicans was very different from
that induced by anti-IgE. The difference between C.albicans- and house dust-
induced histamine release might be due to the different antigenicity of the
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two allergens, as indicated by the following observation. House dust tends
to sensitize young patients under 20 years of age, while C.albicans sensitization
is most frequently observed in patients over 40 (10). Basophil reactivity
as expressed by histamine release decreases in patients over 40 in spite of
high serum IgE levels (data not shown). Cases with a high serum IgE level
are easily sensitized by house dust, while the incidence of cases sensitive to
C.albicans does not correlate with serum IgE levels. C.albicans-induced hista-
mine release is generally less than house dust-induced release, as shown in
Tables 1 and 2. Furthermore, C.albicans-induced release of histamine correlates
to a certain extent with the RAST scores, but not always, as does house
dust-induced release. Sometimes histamine release is not elicited even in
cases with positive RAST scores, and sometimes a significant amount of
histamine release is caused in cases with negative RAST scores (11). These
phenomena might explain the difference between house dust- and C.albicans-
induced histamine release. Whether or not other mechanisms may result
in the difference between house dust- and C.albicans-induced release remains
to be investigated.
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