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Studies on the release of histamine from basophils

4. Difference between house dust- and Candida-induced secretion
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Introduction

Basophils from patients with bronchial asthma
release histamine by stimulation with antigen
(RapErMECKER, M. F., 1980, Tanizaki, Y. et al.,
1983c). Recent reports (Hirata, et al., 1979,
Isnizaka, T., et al., 1980) have clarified the
mechanism of IgE-mediated release of histamine;
allergen stimulates phospholipid methylation of
cell membrane, followed by calcium ions influx
into the cells. Histamine is released following
increase in calcium ions uptake by the cells
(Tanizaki, Y., et al., 1983a, Tawnizaki, Y., et
al., 1983b). It has been thought that histamine
release induced by agents acting through IgE
receptors has several similarities. MaRroNE, et
al. (1981), however, showed some differences
between allergen-and anti-IgE-induced release of
histamine. Our previous report (Tanizaki, Y.,
et al., 1984) also revealed that there are several
differences between allergen-and anti-IgE-induced
histamine release.

In the present study, histamine release induced
by house dust and Candida albicans was compared
in relation to the release induced by anti-IgE.

Subjects and Methods

Subjects
Thirty patients with bronchial asthma (19

females and 11 males, their ages varied from 16
to 66 years) were selected to examine histamine
release. All cases showed a positive RAST score
(2+ <) either to house dust or to C. albicans:
19 cases were positive to house dust and 12 cases
to C. albicans.

Histamine Release

Histamine release was carried out using a
whole blood methods, as previously described
(Tanizaki, Y., et al., 1983c, 1984). Basophils
from asthmatics sensitive to house dust were
challenged with house dust and anti-IgE, and the
cells sensitive to C. albicans were incubated
with C. albicans and anti-IgE. To 4 ml of
heparinized whole blood was added 0.2 ml of
various concentrations of allergens or anti-IgE,
and the mixed solution was then incubated for 15
min at 37°C. After the incubation, the histamine
content of the cells and supernatant fluid was
measured by an automated histamine analysis
system (Technicon) (Siracanian, R.P., 1974).
The results were expressed as a percent release
of the total histamine content,
Release Ratio
Basophil reactivity to house dust or C. albicans
was compared with the reactivity to anti-IgE.
The results were expressed as a release ratio

calculated by the following formula:
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Release _ HR induced by HD or by C. albicans
Ratio HR induced by anti-IgE

HR; histamine release, HD; house dust

Evaluation of Specific Allergen

Serum specific IgE antibodies for house dust or
C. albicans were estimated by the radioallergo-
sorbent test (RAST). When the RAST score to
house dust or C. albicans was 2+ or higher, the
allergen was evaluated as a specific.

Results

Histamine Release by House Dust

Basophils from all subjects sensitive to house
dust released a significant amount of histamine
(more than 15%) by stimulation with house dust.
The mean maximum percent histamine release
was 41.8 + 2.7% (range; 16.5—55.8%). Anti-IgE
also caused histamine release from basophils of
these subjects (mean; 40.8%, range; 16.3—63%).
The mean percent release by house dust was
almost same as that by anti-IgE.

Histamine Release by C. albicans

Nine out of 12 patients (75%) showed a signifi-
cant histamine release following the incubation
with C. albicans. However, a significant amount
of histamine release was not observed in 3 cases
with a RAST score 2+ or higher. The mean
maximum percent histamine release by C. albi-
cans was 27.1 + 5.3% (range; 4.6—66%). Anti-
IgE-induced histamine release was observed in
10 out of these subjects (83.3%).
maximum percent release by anti-IgE was 32.2+
5.3% (range; 9.—63%)

Comaprison between House Dust-and C. Albi-

The mean

cans-Induced Histamine Release

According to a release ratio described above,
histamine release induced by house dust and C.
albicans was compared with the release induced
by anti-IgE. In the histamine release induced
by house dust, the release ratio showed a consi-
derably definite value, and 14 out of 19 subjects
(73.9%) show a release ratio between 0.8 and
1.2. The mean release ratio was 1.05+ 0.06
(range 0.65 — 1.86). The results suggest that
the release of histamine induced by house dust
almost similar to that induced by anti-IgE.

The release ratio in C. albican-sinduced histamine
release varied widely from 0.07 to 2.7 with a
mean of 1.39 + 0.55, suggesting that histamine
release induced by C. albicans does not correlate
with the release induced by anti-IgE (figure).
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Figure. Histamine release from basophils indu-
ced by house dust and C. albicans and its relation
to anti-IgE-induced release.
*Ratio=
Histamine release induced by allergen
Histamine release induced by anti-IgE

Discussion

Histamine is released from basophils and mast
cells by various stimulating agents. Histamine
release induced by non-IgE-mediated stimuli
such as comp. 48/80 and Ca ionophore A23187 is
different from the release elicited by allergen
(LicuTensTEIN, L. M., et al., 1975, SIRAGANIAN,
R.P., et al., 1976, GranT, J.A., et al., 1977).
However, it has been shown that the mechanism
of IgE-mediated histamine release is essentially
identical.

RecentLY, MARONE, G. et al. (1981) reported
several differences between allergen- and anti-
IgE-induced histamine release from basophils:
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antigen induces histamine release over a wide
range of concentrations, while anti-IgE causes
histamine release over a limited concentraion
range; release by antigen occurs with a shorter
lag period and a more rapid rate than the release
by anti-IgE. our previous studies (Tanizak:, Y.,
et al., 1984) have also shown that dose-response
curves of histamine release induced by house
dust is different from those induced by anti-IgE.
However, the maximum percent histamine rele-
ase is almost similar to that induced by anti-
IgE.

In the present study, maximum percent hista-
mine release induced by house dust and C. albi-
cans was compared with that caused by anti-IgE.
It was found from the results that basophil
reactivity to C. albicans is considerably different
from the reactivity to anti-IgE, although basophil
reactivity to house dust and anti-IgE is similar,
as previously described (Tanizaki, Y., et al.,
in press). The release of histamine caused by C.
albicans and house dust is one of the IgE-mediated
reactions. Basophils from subjects sensitive to
house dust and the cells from subjects sensitive
to C. albicans similarly reacted to anti-IgE.
These findings suggest that difference between
house dust- and C. albicans-induced histamine
release might be due to antigenicity of the two

allergens.
Summary

Histamine releasse from basophils induced by
house dust and C. albicans was examined in 30
patients with bronchial asthma. House dust and
C. albicans caused a significant amount of his-
tamine release in subjects with a RAST score to
corresponding allergen. A close correlation was
found between house dust- and anti-IgE-induced
histamine release. However, histamine release
induced by C. albicans was considerably different
from the release induced by anti-IgE.

References

1. Grant, J.A., Duprress, E. and THueson,
D.0. (1977). Complement-mediated release
of histamine from human basophils. III.

Possible regulatory role of microtubulus and
microfilaments. J. Allergy clin. Immunol.
60, 306-311.

Hirata, F., Axerrop, J. and Crews, F.T.
(1979): Concanavalin A stimulates phospho-
lipid methylation and phsphatidylserine dec-
arboxylation in rat mast cells. Proc. Natl.
Acad. Sci. USA 74, 4813-4816.

Isuizaka, T., HiraTa, F., Isaizaka, K, and
AxeLrop, J. (1980): Stimulation of phospho-
lipid methylation, Ca2+influx and histamine
release by bridging of IgE receptors on rat
mast cells. Proc. Natl. Acad. Sci. USA 77,
1903-1906.

LicuTensTEIN, L. M. (1975). The mechanism
of basophil histamine release induced by
antigen and by the calcium ionophore A23187.
J. Immunol. 114, 1692-1699.

MaroneE, G., Karcev-SoBotka, A. and
Licutenstein, L.M. (1981): IgE-mediated
histamine release from human basophils:
differences between antigen E-and anti-IgE-
induced secretion. Int. Archs Allergy appl.
Immun. 65, 339-348.

Tanizaki, Y. and TownLEy, R.G. (1983a):
Effect of BSA on Ca2; influx in mast cells
stimulated by ovalbumin. Int. Archs Allergy
appl. Immun. 70, 143-145.

Tanizaki, Y., Akaci, K., Leg, K.N. and
TownLEY, R.G. (1983b): Inhibitory effect of
nifedipine and cromolyn sodium on skin
reactions and 45Ca uptake and histamine
release in rat mast cells induced by various
stimulating agents. Int. Archs Allergy appl.
Immun. 72, 102-109.

Tanizaki, Y., Komacoe, H., Supo, M.,
Morinaca, H., Krrani, H., Gopa, Y.,
Tapa, S., Taxauasui, K. and KiMura, 1.
(1983c): IgE-mediated histamine release from
whole blood in atopic asthmatics. Jpn. J.
Allergol. 32, 1079-1083.

Tanizakir, Y., Komacore, H., MoriNaGa,
H., Kirani, H., Gopa, Y., and Kimura, I.
(1984): Allergen- and anti-IgE-induced hist-
amine release from whole blood. Int. Archs
Allergy appl. Immun. 73, 141-145.



10.

11.

12.

13.

10 Tanizaki, Komacoe, Subo. MoriNaca. Nakacawa, Kitani, KiMura.

Tanizaki, Y., Komacoe, H., M.,
MorinaGca, H., Kitan:, H., Nakacawa, S.

Takauasur, K. and Kimura, I,

Supo,

Reactivity
of sensitized human basophils as expressed
by histamine release. Jpn. J. Allergol. in
press.

Rabermecker, M.F. (1980): Allergen-induced
histamine release from whole blood. Int.
Archs Allergy appl. Immun. 63, 415-423.
R.P. (1974) :
continuous-flow system for the extraction and
fluorometric analysis of histamine. Analyt.
Biochem. 57, 383-394.

SiraGANIAN, R. P. and Hook, W. A. (1976).
Complement-induced histamine release from

SIRAGANIAN, An automated

human basophils. II. Mechanisms of the
histamine release reaction. J. Immunol. 116,

639-646.

FIEEENOOE XY I ERICEET 3R
4. NIZFRAMEIVHVOHFIZKBERY S0

o
DSBS, EBohaEst, JAER, FOKRE, =,
BA ¥, AFmar

FNLARZEZ @ BENRL, ¥ LRSS 2 IR

NYRL AP BHLNEH VI IHERERRETH IRE
TR EI0F A HRIC, NN OHERIKE OIFEER
PHEDERL I viEEE, e IBEIR KD HEEE S B
BRRET L7,

1. ~NURFR L BRRUR TS 2 EF DI EERRD S
DR I VL, FUERRME 41.8%, fic b IgE
I 40.8% ThH - 12

2. HVILHNERIFTH 2 EFAOIHERERP O
2 & 3 v, BUR M 2719, fik b IgE B
M 32.2% ThH -1z

3. ruzrFLR L GE X BIFEE RIS O

ERF VR, BERBROEERLI. —HA VY
LrHivr b IgE kb r s I viEHOMICIIEED
HERRIEA SN .





