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Introduction

Basophils release histamine by the bridging of

IgE receptors at the cell membrane with the sti

mulation of antigen and anti-IgE. Although the

release mechanism of histamine from basophils

elicited by antigen and anti-IgE is clearly diffe

rent from that by the other stimulating agents

(COCHRANE, D.E., et aI., 1974, LICHTENSTEIN, L.

M., 1975, GRANT, LA., et aI., 1977), it has been

thought that the mechanism of histamine release

from basophils by antigen is similar to that by

anti-IgE. Recently, MARONE, G., et aI., (1981)

have suggested that there are some differences in

the kinetics of histamine release between antigen

and anti-IgE.

In this study, we examined the release of his

tamine from basophils of healthy and asthmatic

subjects with the stimulation of antigen and anti

IgE.

Subjects and Methods

Six representative cases (two healthy and four

asthmatic subjects) were selected for the study

on the release mechanism of histamine from baso

phils. The challenge of basophils with house

dust extract (42 mcg/ml) and anti-IgE (35X104IU/

ml, Behringwerke) was performed in a dose-res-

ponse fashion. Histamine from whole blood was

assayed by an automated fluorometric technique

developed by SIRAGANIAN, R. P. (1974, 1975), as

described in part 1. The release was expressed

as a percentage of the total histamine content in

each sample. Total serum IgE was estimated by

the radioimmunosorbent test (RIST). Allergen

specific IgE was assayed by the radioallergosorb

ent test (RAST) from Pharmacia. The results

were expressed as a score.

Results

IgE-mediated release of histamine from human

basophils was observed in healthy and asthmatic

subjects with the in vitro stimulation of house

dust extract and anti-IgE. In this article, dose

response curve of histamine release from basoph

ils of the representative cases out of healthy and

asthmatic subjects was discussed. Table 1 sum

marized the characteristics of the representative

cases. The significantly increased release of

histamine from basophils of healthy subjects was

observed by anti-IgE stimulation. The dose

response curve of histamine release by anti-IgE

was relatively symmetric about the concentration

showing the maximal percent release. As the

concentration of anti-IgE was increased above the

level for optimal release the amount of histamine
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Table 1. Characteristics of subjects studied

Serum IgE Skin test RAST score
Age Sex (IU/ml) (HD) (HD)

Case 1. Healthy 35 Male 145 NT NT
II 2. II 28 Male 92 NT NT
II 3. Asthma 44 Male 1338 + 3+

~

1/ 4. 1/ 24 Male 1910 + 1+
II 5. 1/ 41 Female 1100 +
II 6. II 33 Male 222 +

NT; not done, HD: house dust.

released was promptly decreased (case 1). No

significant increase in histamine release was eli

cited by house dust extract (Fig. 1 and 2). Case

3, an asthmatic patient with high serum IgE level

and a strong positive RAST score (3+) to house

dust extract, showed marked increase in the rel

ease of histamine from basophils by both anti-IgE

and house dnst extract (Fig. 3) . In case 4, who

shows 1+ of RAST score to house dust extract

and the other multiple specific allergens (ragwe

ed, candida, alternaria and aspergillus) demons

trated by a RAST procedure, marked histamine

release was caused by the addition of anti-IgE

and slight increase in the release by house dust

extract (Fig. 4). These findings might suggest

that there is a correlation between the value of

specific IgE antibody shown by RAST score and

the amount of histamine released by specific IgE

o

10

30

OJ..
~..

~ ..
~OJ ... 20~ 20 ~

OJ ~

C
~... cm .~

~ t:.c ...
" .c
Ii "u Ii~
~ U

Po ~
~

10 Po 10

30

o

Dilution of house dust extract and anti-IgE Dilution of house dust extract and anti-lgE

Fig. 1. Dose-response curve of histamine release
from basophils; case 1,35 years, male, healthy
subject. Significantly increased release of
histamine was seen by anti-IgE. No significant
release to house dust extract. Anti-IgE: (.--e),
House dust: (0--0).

Fig. 2. Histamine release from basophils; case
2,28 years, male, healthy subject. A slightly
increased release of histamine was elicited by
anti-IgE. No significant release to house dust
extract. Anti-IgE: (e--e», House. dust
extract: (0--0).
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Dilution of house dust extract and anti-IgE

Fig. 3. Histamine release from basophiIs;
case 3, 44 years, male, bronchial asthma.
Marked increase in the release of histamine
was elicited by both anti-IgE and house dust
extract. House dust extract: (0--0),
Anti-IgE: (e-e).

Fig. 5. Histamine release from basophiIs;
case 5, 41 years, female, bronchial asthma.
Significant increase in histamine release was
induced by anti-IgE. No significant release
to house dust extract. Anti-IgE: (e-----e),
House dust extract: (0--0).
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Dilution of bouse dWit extract and anti-IgE

Fig. 4. Histamine release from basophils;
case 4, 24 years, male, bronchial asthma.
MarkedlY increased histamine release by
anti-IgE, and slight increase to house dust.
extract were observed. Anti-IgE: (e-~e),

House dust extract: (0--0).

10

Dilution of house dust extract and anti-I6E

Fig. 6. Histamine release from basophiIs;
case 6, 33 years, male, bronchial asthma.
No significant release was elicited by both
anti-IgE and house dust extract. Anti-IgE:
(e--e), House dust extract: (o-~o).
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antibody. Case 5, who shows negative RAST to

house dust and positive RAST to ragweed allergen

with high serum IgE level, revealed significan

tly increased release of histamine from basop

hils by anti-IgE, while no increase in the release

by house dust extract (Fig. 5). In case 6, with

negative RAST to house dust and with normal

serum IgE level, no significant increase in the

release of histamine was induced by both anti

IgE and house dust extract (Fig. 6).

Discussion

In this study, it was demonstrated that house

dust extract causes the release of histamine only

from basophils of asthmatic subjects who are sen

sitive to house dust, while anti-IgE stimulation

elicited histamine release from basophils of both

healthy and asthmatic subjects. It has been thou

ght that there is no positive correlation between

the release of histamine with anti-IgE and serum

IgE levels. A correlation was present between

allergen-specific IgE and allergen-induced hista

mine release (case 3 and 4).

Recently, MARONE, G. et a1. (1981) reported

that antigen-induced histamine release from baso

phils differs from the release by anti-IgE in seve

ral points;

1) Antigen causes the release of histamine over

a broader concentration range than does anti-IgE.

2) The release pattern of antigen is not so suscep

tible to excess inhibition as anti-IgE. 3) The

release process caused by antigen has a shorter

lag phase and a more rapid rate than that by anti

IgE. 4) All agents activating adenylate cyclase

are significantly more effective against antigen

induced release than against that caused by anti

IgE. 5) Indomethacin potentiates antigen-induc

ed release, but not anti-IgE-induced release. Our

data also showed that a limited concentration of

anti-IgE could induce significantly increased rele

ase of histamine (case 1 and 2).

It is of interest that there is a patient with

bronchial asthma whose basophils do not release

histamine significantly in response to anti-IgE

and antigen. This result here differs from that

reported by ASSEM, E.S.K. et a1. (1981), who has

described that allergic patient basophils show a

consistently high response to anti-IgE. The inc

reased basophil reactivity in asthmatic subjects

has also been reported by CONROY, M. C. et aI.,

(1977). who termed it 'releasability'. This diffe

rence in basophil reactivity of asthmatics to anti

IgE might be explained by two differences in the

methods. Firstly, they utilized washed cells in

the experiments for histamine release, while we

used whole blood. Secondly, they observed the

release of histamine from basophils after 60 mi

nutes' incubation with anti-IgE, while we incu

bated whole blood with anti-IgE for 15 min. Ac

cording to the data demonstrated by MARONE et

al., the release process caused by anti-IgE has a

longer lag phase than that by antigen. It might

be possible to speculate that low reactive baso

phils from some asthmatics release no significant

amount of histamine by 15 minutes' incubation.

Sixty minutes' incubation seems to be enough for

any basophils to release histamine by both anti

IgE and antigen. From our small data we could

not neglect the other possibility to explain the

different results for basophil reactivity to anti

IgE. Further study should be performed for low

reactivity of basophils from asthmatics to anti

IgE.

Summary

IgE-mediated release of histamine from whole

blood was examined in two healthy and four asth

matic subjects by dose-dependent fashion. The

significantly increased amount of histamine was

released from basophils of both healthy and asth·

matic subjects by a limited concentration of anti

IgE. Antigen (house dust) caused histamine re

lease only from basophils of asthmatics who are

sensitive to house dust. Basophils from one pati

ents with asthma released no significant amount

of histamine by anti-IgE.

Acknowledgement

We wish to thank Miss Hiroi Endo for her tech

nical assistance.



Studiesonthere王easeofhistaminefrombasophils

Reference良

AssE叫E.S.K.andATTALLAII,N.A.:Increased

releaseofhistaminebyanti-1gEfrom leucocytes

ofasthmaticpatientsandpossibleheterogeneity

oflgE.ClinicalAllergy,ll,367-374,1981.

CocHRANE,D.E.andDoUGLAS,W.W.:Calcium-

inducedextrusionofsecretorygranules(Exocy-

tosis)inmastcellsexposedt048/800rtheiono-

p110reA23187andX-5377.Proc.NatLAcad.S°i.

USA,71,408-412,1974.

CoNROY,M.C.,ADXINSON,N.F.andLICHTENS･

TEIN,LM.:MeasurementoflgEonhumanbaso-

phils:relationtoserumlgEandantiJgEinduced

histaminerelease,∫.Immuno1.,118,1317-1325,

1977.

GRANT,J.A.,DUpREE,E.andTEUESON,D.0.:

Complement-mediatedreleaseofhistaminefrom

humanbasophils.ⅠⅠⅠ.Possibleregulatoryroleof

microtubulesandmicro丘laments.∫.Allergyclin.

Immuno1.,60,3061311,1977.

LICHTENSTEIN,L.M.:Themechanism ofbasoI

philhistaminereleaseinducedbyantigenandby

thecalciumionopboreA23187.∫.Immuno1.,114,

1692-1699,1975.

MARONE,G.,KAGEY-SoBOTXA,A.,LICHTENS-

TEIN,L.M∴IgE一mediatedllistaminereleasefrom

humanbasophils:DifferencesbetweenantigenE-

andanti･IgE-inducedsecretion.Int.Archs.Alle-

rgyappl.Immun.,65,3391348,1981.

SIRAGANIAN,R.P..'AnautomatedcontiTluOuS-

33

且ow system fortheextractionand且uorometric

analysisofhistamine･Anal.Biochem.,57,383-

394,1974.

SIRAGANIAN,R.P.:Refinementsintheautoma-

tedfhorometrichistamineanalysissystem.∫.

Immunol･Method,7,283-290,1975.

好塩基球からのヒスタミン遊離に関する研究.

2･ ハウスダスト抗原および抗ヒトIgEによるヒスタ

ミン遊報

谷崎勝朗,駒越春樹,周藤真康,徹般政明,森永 寛,

貴谷 光串,合田青砥*,多田慎也*,木村郁郎*

岡山大学医学部附属病院三朝分院内科,

*岡山大学医学部附属病院第2内科

好塩基球からの.IgE･mediatedllistaminerelease

の機序を,健康人 (2名)および気管支噛息 (4例)それ

ぞれの代表例で比較検討した.抗ヒトIgEの添加濃度別

検討では,健康人および外因性嘱息例いずれも有意のヒ

スタミン遊離の増加をしめしたが,Max.%histamine

releaseをひきおこす抗ヒトIgEの濃度は比較的限ら

れた範囲内にある傾向がみられた.一方内因性瑞息例で

は,いずれの抗ヒHgE濃度でも有意のヒスタミン遊離

はみられなかった.-ウスダスト抗原の添加濃度別検討

では,-ウスダストが抗原である気管支嘱息症例におい

て dose-dependentなヒスタミン遊離が観察されたが,

使用された抗原濃度の範囲ではMax.%releaseをひき

おこす至適濃度は明らかでなかった.




