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introduction

The crossing-linking of membrane-bound
phils and mast cells by allergens or by anti-tgi
trigeers for release of mediators such as histamine
novo synthesized sutfidoleukotricns. This
key step in the immediate

action” has been supposed (o bue o

phase of type | hypersensitivities |12
have shown that the 5|mnlzmcmls or allergen-in-

studies
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Basophi! Histamine Release and

to Anti-lok and Anti-igk
Antibodies

Comparison of Normal Subjects and Patients with Urticaria, Atopic
Dermatitis or Bronchial Asthima

iecepior

P T N L L R R N crewareseanew

The lut receptor-dependent in vitro mediator release in basophils iz character-

ized by a large interindividual variability both in nor
¢ clinical impact of this hinding, however,

nal and atopic subjects, The
s lareely unclear

mechanism and th ¢
dlgbandof

The aim of the present study was to examine the role of surface
response-modifying cytokines such as interleukin 3 (1.-3) as possible factors
determining basophil releasability in atopic patients and norinal controls. Cells
from 30 individuals (6 with urticaria, 7 with asthma, 7 with atopic dermatitis, and
30 hCH]iI!V (.:omm]s‘) were isolated and stimulated for mcdmtm release by 1L-3
oering antibodics directed against ol or fgh Yar data

eplor occupang

-bott

and diftoront (0 recenion

1
suoeest that serom Igl levels and basophil ree yowiail el are not

imvolved in the mechanism of basophil releasability. Furthermore, H-3-induced
similar effects on medintor release in almost all individuals, rather exctuding the

possibility that releasability is regulated by cytokine prinsing ot basophils. fo-

terestinglv, we found that patients with atopic discase have o reduced capacity of
releasing mediators upon activation, the mechanisim ol wiich i nnelear fncon

clusion, our {indings support the hypothesis that basophil refeasabifing b duopend-
enton cell-immanent mechanisms in basophits, which nay be alieredinselectad
atopic patients.

feesorenmrse e s ey

duced mediator release in basophils is altcred i patients

with atopic discase comparcd to controls [ 5 9] Morcover, a
considerable mterindividual variability of lgl-dependent
mediator release (t"rmcd Sreleasability’) wirs obaorved
healthy subjects [3, 10,11}, Some reports sugpested that the

el

antibodies

on haso-

and de
’ extentol'the release xvnumn depends on the number of spe-

cific Igl molecules bound to the cell surface which is pro-
pm'nmml to the amount of specilic lelt circulating m the
However. it is well-known that peripheral blood

anaphylactic re-

Several inovitro
blood [12].
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s do not correlate well with the severity of allergic

an individual varability of mediator re-
case was alse observed after basoy with [gh
antibodies. rather excluding the possibility that releasability
is allergen-dependent [131.

Cell-derived factors other than specific 1gE, such as cy-
tokines or chemokines, may also influence the releasability
of inflammatory effector cells [2, 14]. Indeed, we could

‘m\\ i previous studies that the growth factors interleukin
-3). IL-5. granulocyte-macrophage colony-stimulating
m tor (ﬁ M-CSF) and nerve growth factor strongly modu-
late basophil mediator release in response to IgE-dependent
and lgk-independent triggering agents [15-18]. After a
short preincubation. these cytokines prime basophils for an

nhanced mediator release upon activation by
;1;»11~~Ig,~ antibodies. Oa the other hand, the releasability
could reflect a cell-immanent feature of basophils which
may be different between allergic and nonallergic individu-

. HL Thas. releasability may depend on extracellular
rs modutatng the release by binding to membrane re-

or on infracellular factors, which
could be gcnwimil\/ determined or acquired during intlam-
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W

hil triggering

allergen or

&8

facto
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B f Ny 1o
centars on L)ga:m!*rﬂlh.

1

] he basoph i4 dcgmmllation testhas been used for in vitro
testing of leicrg,ic individuals {20, 21} In this test, unfrac-
tionated leukoeytes are challenged with different allergens
and histamine release is measured in the supernatants. Not
only the extent ot sensibilization but also the in vivo pri-
mdependent factors such as 11
resuits ol the basophil <Iegr:zmlla{ion test. To clucidate the
s ol basophil releasability, we examined the

fTect of different Jml—ltl‘: and anti-lgl! recep-
tor astbodies. and the modulatory activity of 11.-3 in an in
vitra basophilmediator release assuy previously established
meowr fuboratory. To compare the release reaction in atopic
and nonatopic individuals, we isolated basophils from pa-
ticnts with urticaria, atopic dermatitis, bronchial asthma and
from normal controls. I these patients, skin tests and 1
peasurements are known to be of limited value for diagnos-
e and i particular for determining the

e by fali- -3 can aftect the
machans

stimudatory e

severity of discase,
Theretore: the basophil degranulation test could be of par-
ticular b
and improvement of diagnostic mc(hodﬁ.

iterest for both understanding

diseasce

Materials and Methods

Faireiins

A paricipants o the study were volunteers and gave writfon con-
sent. 20 patients selected from the allergy outpatient clinic of the In-
selspital, University of Bern, and 10 healthy individuals were ineluded
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the mechanism of

hree groups: {1) 0 patients
as an tlness lasunge for
wrricorial lesions, (20 7
cal eczematous lesions on
skin prick tests. 4 had positive
skon prick tests. 2 of the 4 with positive prick tests had a concomitai
rhinoconjunctivitis), (3) 7 paticnts with bronchial asthma (4 of thems
had negative skin prick tests. 3 had pesitive skin prick tests and docu-
mented allergic triggering factors). For each patient, a routine diagnos-
is including history, physical examination, skin prick test, determina-
tion of total and specific 1gE in serum was performed. Inclusion crite-
ria for the contral group were negative skin prick tests, normal serum
Iel (<C100 U/ml), absence of specific IgE, no seasonal symptoms.
normul pcr' pheral blood count and ditferential count. Medical therapy
with anti-allergic or anti-inflammator v drugs was terminated in all pa-
tients at east 3 days before the experiments were performed. Further
patient characteristics are summarized in table 1.

mare than 6 \‘-\fccks ? \\‘m recurren
nents with atopic dermatitis (all h:

cal focalizations, 3 had negativ

Coll Isolaiion
B

rone cach patient, 150 mi venous blood anticoagulated with
10 EDTA (Fluka, Buchs. Switzerland) was taken and mixed with
0.23 vol ol 6% dextran (Pharmacia, Uppsala, Sweden) to ailow erytl

As described }m\wmv

rocvies o sediment at room temperature.

l],} j\
AR
Dy Beni-Hyvpagq vc{I"“ rmacia) density centrifugation. The

crwas harvested. washed 3 thmes in

. leukocevies were pelleted by contrifugation and fractionat.

bsopint-
rrich mononuctear celf Jay Heness
albrinre bulfor [20 mu e cpes (Calbiochein-Behring Ta Jolia, Cahi,
UsA 125 mAS NaClLL s m\[ KL 0.5 w7 elucose, 0.025% bovine se-
riny albumin, fatty acid-free (Bochringer, Mannheim, Gerniny)] and
finally suspended m Hepes/albuinin bulfer supplemented with 1/
CaClyand 1 mM MgCl.. The coll suspension containing |
phidswas distributed over 2 X 18 tubes (duplicates).

e,
3% buso-

Cell Stimudi

Cellzwere rigeered with four difforent antibodies directed agy
fol  fmAD LI 27 (2210 polyclonal sheep antiserum frony §
s receptor (mAb 2906 ;md mAbh OF7 against the v-chuin
of the ngh-alfinity 1gh receptor; Kindiy provided by Hoflnann | o
RocheoNutley, NOLCUSA [23]) Each antbody was used af o subopi
b and an optimal concentiation as determine
normal individuals (13016, 24,
wre stmmanzed m table 2 R; combinant huiaan 1
ceuticals Switzerland) used at a maximally effee.
tve concentration of 10 ng/ml [15, 16].

s

Scrotee, ot

ASIAEyor fg

din previons studies in
The \‘h'u';‘lctm‘islic&' of the antibodies
Asandes Phamaa-

. Basel, vas alwiys

Modiaror Releas

¢ Assay
Cell 3~|mmiul’!un wits performed 1o a shaking water bath at 370
desenibed {15, 10
1O min fater. butier or antibodics were add
tubes intce-cold waler

Afier aowarnming-up period of 10,

t“\;w"}j, an
bulfes o -3 was added,
ed The reaction was stopped by placing the
2o adter addinen of the triguering antibodics, a time sulliciont for
acomplete release reaction as determined in previous studies. Hista
e release was measured fuorimeteically (23] sulfidoleukotrienes
were detennined by radioimmunoussay | 18], Histamine data are gen-
srally expressed as percent of total cellular histwnine content beloie
m.m! ion minus the spontancous release ¢ “specific histamine re-
T weeptin fie. la), and feukotriene rofease fsshown as picograms

of fevkoue

nes per manograms of total cellular bistamine i order (o
correct for different basophil numbers
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Tabkle 1. Chinical data

Urticaria Dermatitis  Asthma Normals
Patients 6 7 7 10
Male/female 3/3 3/4 4/3 6/4
Age®linyears 312043y 27(19-39)  37(16-61)  28(2343)
Other chronic diseases 0 0 4h 0
Smokers 0 3 1 3
Tonsillectomy 2 3 3 2
Family: atopy®, % of patients 67 &6 57 20
Symptoms
Rhinitis/conjunctivitis 2 2 S |
Lower airways symptoms 1 2 7 0
Atopic dermatitis/eczema 0 7 5 1
Food intolerance 4 3 1 0
Drug allergy 1 0 0 0
Perennial symptoms 5 4 4 0
Duration
<1 vear 2 | 0 0
1-35 vears 4 2 3 2
> 5 years 0 4 3 0
Allergens®
No sensibility 3 3 4 10
Pollens 2 3 3 0
House dust 0 | 1 0
Moister 0 | 0 0
Food 3 2 1 0
Animals O | 1 0
Others 1 0 0 0
RAST-n 5 5 2 10
Therapy
No therapy 0 2 ! 0
[-Mimetics ¢ | 6 0
Antihistamines 1 3 | 0
Cromoglycate [ 0 2 0
Steroids. Tocal 2 3 2 0
Steroids. oral 2 I 0 0
Immunotherapy 0 () { 0

Values represent mean with the range in parentheses,

b

the patients.

Y History and skin test
Fly.

Stavistical Analysis

Fach experimient was performed in duplicates. Data are shown as
means (4 standacd crror) i not indicated otherwise, Mean values of
groups were compared by one-way analysis of variance (ANOVA),
Paired data were analyzed using the two-tailed paired t test. Correla-
tion analyses were performed by caleulating the Spearman correlation
coefficient rand the vank correlation probability p.

Basophil Mediator Release in Response o
lgk Receptor-Dependent Activation

1 % elevated blood pressure, 3= chronic obstructive lung discase,
*Atopy" = presence of asthma or atopic eczema inat least one of the first grade relatives of

or specilic lgl-positive

Resulis

Histamine Content of the Blaod

For cach experiment, the number of isolated mononucle-
ar cells was counted, and cellular histamine content was de-
termined after cell ysis [15, 16]. No significant differences
between the patient groups and controls were found con-
cerning the number of isolated mononuclear cells permilli-
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arserum

Specificy nolyvelonal maonoclonal menaclonal monoclonai

)-HL‘C;“ Mouse HIOSS MouUse

Subclass : IUGI jpdid
Attty (3 nf\/ - 3.2 3.2
Binding sixo el ek receptor gl receptor
{F. portion) (I],RI -chain) (I..R1, a-chain.

Characicristics - 1‘cqui"c‘;wcbérlﬂi;m ” requires LLH l'vim,ls:v m'”‘]' 7 ;:717"0éx—cérr;;rvc(cs
bound Igl: bound Igk: with It -
Suboptimal umcm-!‘rarlionA VUIIIUZM I:1 )r 3() - 10 7 ¢} V
Optinl L’ai!\t‘;‘l]i{ll:’:l()‘;]“r - mhnmn l‘:]\ . ?()() o 580 100
Reforences T Serowey T 23,04 0324 -

T Nuadues of antibodies represent ng/ml,

liter blood. the celtular histnine content, and the calculat-

edamount of celtular stanine in blood (table 3. 1 should a 15
ol Tt commarod to e b o wig ) p=0.23
be noted that, compared to the in vivo sttuation, the calculat- 2
ed amount of cellular histan:ine per milliliter blood shown S 10 °
-y ~ & L)
in table 3 is most likely lower, because ¢ approximately 40% @ ® °
= @« -
basophxlx arc lost during the cell preparation procedure {17 = @
I » ] = R N . N— Og
Q ~J 1 . " B v N w oot
[8]. Provided that the histamine ¢ content per basophil is sim- - F e @
; y ©
tar in different individuals (g mmwn ely 1pgicell), the ¢ e .
number of b 15op hls did not differ between the groups (49 0 »
72 basophila/m! blond). ’ T
b 5.
s vpe Jr o, o~ £ P 003
.)/)n')///t//h’()’/\' /l/'\'ﬂ”«’/'i/"'{' noredse N o
Previous publications reported that the spontancous re- g) 10 °
lease of histamine was mereased in patients with allergic 2
discase [20, 217, n our study, we found no significant difter- }’ 5 e o?
T . T )
ences between the sportancous release in patients with al- 2 o o e
lergic discases and | healthy controls (fig. 1a). This discre- D - oo
. ) . o 6}
pancy may be due to the different kinds of discase examined o 0 Tes
0 the studics and, as shown by Weyer etal, [26], the results Urticaria Dermalis Astima Controls

may depend on the scason in which the studies were ¢ per-

formed [27]. i , , . ‘ ‘ .
Fig. 1. Spontancous (a) and 1 -3 induced (&) histimine release in

peripheral blood mononuciear cells. After o warming g-up period of

Histamine Release by 11-3 0 min. cells from patients with urticana (n - 6). atopic dermatitis

In previous studics, we showed that 11 -3 by itscllinduc- (o 7). asthiva (0 - 7y and nennal controls (n- l()) vere incubated at

es no oronly a marginal histunine release in buasophils, but 377 i buffer o were s challenged with T3t 10 g/l for 30 min.
\‘[[‘()“u]\/ cihances the [u}-ﬂ(}pm-mlwu release I 15 (,] How- Phstamine was then measured in supernatants and expressed as Y of

ever, some other studies showed that 123 Jl(ML‘ 1$ capable

totat cellufar histimine (a) or w0 specific release (- % release minus
) Yo spontaneous release, (8)). Fach pomt represents the mean of dopli-
ol triggering for histaniine release al li\ stin some seleeted cate determinations in one individual. the bars indicate mean values

mdividuals 28], Theretore, we measured basophil hista-  ror the groups. The means were compared by analysis of variance,
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s £
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Fig. 2. Histamine and sutfidoleukotriene g Ot -
release in response to mAb 2006, After a i
. . N . ~ o~ 40
warming-up period of 20 min cells were stun- ey k! p=0003
. . C = = P
ulated with an suboptimal (10 ng/mly and op- 2 @ 30/ o
. . . . = QU
timal (100 ng/ml) concentration of the anti- 5 E Healthy
. . oo v -
body for 20 min. The resulfs were compared = %’ 2 Controls
by the two-tailed paired t lest. Pationt groups £ 26 2,
as in figure 1: the data from the same patient & e E
§ : P . @ -
are connected by hnes. Analogous results 0 A ———— 0 st D,
were obtained in response (o other trizeering suboptimal optimal suboptimal optimal

antibodies [mAb 6F7. mADb LE27 polyvelonal
antiserum; data not shown|,

mine release after challenge with 10 ng/ml of 1L-3 without
addition of further agonists (fig. 1b). In most individuals,
11.-3 caused a weak histamine release shightly higher than
the bufter control. However, leukotriene synthesis i re-
sponse to 1L-3 alone could not be detected. The lowest 11.-3-

1§
induced histamine release was found m patients with bron-
L

chial asthma. In 2 of the paticnts with urticaria, but none of

the other patient groups, the H.-3-mduced histamine release

was 2> 10% of total cellular histamine. Interestingly, both of
them had acute urticarial lesions and were the only ones of

the urticaria group who had an additional history of season-
al rhinoconjunctivitis and other extrinsic allergies.

Concentration Dependency of Mediator Release
All cell preparations were challenged with at feast two
different concentrations of antibodies, a suboptimal and a

Basophil Mediator Release in Response to
luls Receptor-Dependent Activation

concentration of triggering Ab

concentration of triggering Ab

maximally effective concentration as determined m previ-
ous studies. In all patients and in healthy controls. the re-
lease reaction induced by antibodics occurred ina concen-
trution-dependent fashion (fig. 2). The absolute amount of
released mediators was highly variable within the experi-
ments performed with cell preparations from different indi-
viduals, whereas the refative and absolute differences be-
tween the cffect by (the two antibody concentrations were
similar in almost all individuals. Tna fow patients with weak
responses even to the high antibody concentrations, the con-
centrations were enhanced by one order of magnitude. In-
terestingly, this enhancement failed o cause o further in-
crease of mediator release suggesting that the concentra-
tions assumed to be optimal for medintor release were also
the maximally effective ones inatopic “low responders’ [da-
ta not shownl.
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Table 3.1

listamine content of the blood

Dermatitis Nornais

‘ol blood 1.31£0.50 1.30£0.36
10° MNC . } ng . 15.7+6.4 17.0£6.3
stomrie mi blood, ng 23.8+10.8 19.546.91 { 2135867
Fortal tgl mserum, ng/ml 19641066 8781149 1594252 S2£81
Values represent mean + SD. MNC = Mononuclear cells.
~ 20,
@ p=0.14 #
£ \
2 / A
2 SN
— \ .
@ 1C] icari
g — / \\ Urticaria
B
o
5
3

Dermatitis

Leukotrienes (pg/ng 4

Fig. 3. Mudiator release in response to
four different triggering antibodics. Antibody
characteristics are swmmarized in table 2,
Cells were stimulated for 20 min with maxi-
mally etfective concentrations of the antibod-
ws, and histamine and leukotriencs were
measured as described. The data from the
samne patient are connected by lines. Similar
results were obtained with cell preparations
pretreated with 11-3 [data not shown). The ¢f-
foctof the different antibodies was compared
by analysis of variance.

Comparison of Different Trigeering Antihodicos

The mAb 29C6 directed against the [gl receptor. which
triggers basophils independently of whether surface-bound
lgk is present or not, was the most efficient trigecring anti-
body i almostall individuals. In comparison, the m A 617
which binds only to receptors, induced o weak
release reaction both in normal and atopic individuals, The

lpli-free lgls

2606 lm \nh \1» gy Irmnmml IU% 1[() 26000

Asthina

‘ 10. //\

Leukotrienes (pg/ng hist )

Hegli ,),
Co.ntmls

Leukotrienes {pging hist)

cfficacy of the auti-lgk antibodics (mAb LE27, pPAD) was
higher than that of mAb 6F7. but clearly lower than that of
mAD 29C06. The pattern of response towards the four differ-
cnt triggering antibodics was similar in atopic patients and
walthy controls. The differenees
tes was more pronounced with regard to leukoiriene pro-
duction than to histamine release (fig. 3).

mcineacy of the antibod-

leho“l/\whion Slud\m AGHner/de Week/
Stadler/Dahinden
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29 0.01
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@ 2 e
é g 304 / Asth
a Q e sthima
< § 20
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g £ 10 ’
w @
-
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Fig. 4. Effect of IL-3 on basophil media- 200 - 0.004
tor release. After & warming-up of 10 min, 9 2 Py y
cells were preincubated in buffer (w/o 11.-3) ‘é g /
or \\}ilh 10 ng/ml -0(‘ I1.3- (Mrh 1.-3) for g = 100 Vs Healthy
10 min, and then stimulated with mAb 29C6 § S ///'/' Controls
at 100 ng/ml. The data from the same patient g 8 )
. S . 5% ¥ 3
are connected by lines. Statistical analysis by @ g
0

the two-tatled paired t test. The enhancing ef-
fect of 1L-3 were observed independently of
which antibody was used as trigger.

wio [L-3

Lplectof 11L-3 on Igly Receptor-Dependent Mediator

Release

As shown in previous studies performed in nonatopic in-
dividuals, a short preincubation of the cells with [1L-3
strongly enhanced the release reaction induced by subopti-
mal [data not shown]| and maximally eftective concentra-
tions of triggering antibodies (fig. 4). In some individuals,
t.-3 rendered basophils responsive to triggering antibodics
which were otherwise almost ineflective. An enhancement
of mediator release by 1L-3 was obscrved both in normal
and atopic individuals. The extent of the 11L.-3-induced en-
hancement was dependent on releasability to the triggering
agents rather than on diseasc.

Comparison of Mediator Release in Different Patient

Groups

Figures 2--4 show that the mean histamine and leuko-
triene release i response to difterent stimulation protocols

Basophil Mediator Release in Response to
el Receptor-Dependent Activation

with IL-3

varied between the patient groups and normal controls. Fora
more detailed comparison of the mediator release in healthy
and atopic subjects, we put together the mean reactions in
response to all triggering agents tested in our experiments
(fig. 5). The release reactions were generally less pro-
nounced in atopic patients that in controls. The lowest bista-
mine release was observed in patients with atopic dermatitis
and bronchial asthma, respectively, whereas Teukotrienc
production was the towest in patients with urticaria or bron-

chial asthma. The number of patients within the difterent
wroups was oo small to draw a final conclusion, but despite
the limited numbers of patients and the marked interindivi-
dual variability of the results, the differences in mediato
release reached statistical significance for some stimulation
protocols,

A h Aergy Tunol 19961102261 271



)

amine (%

t

Specific his

LE27()
p=0.01

80,

5o Mean (0 SE) histwmine release

sullidofeakotriene production in re-
spanse to suboptimal (= low, 1) and optimal
~highe by coneentrations of four different
g amibodies. Allcells were preineu-

3

T30 but o similar pattern of re-

- observed withour 1123 pretreat-

Leukotrienes (pg/ng hist.)

The

not shown], FCEPONSSS 10~

[T eyl
Wlbers L

were

antibody separatety

i

compared between the four uroups of indiv id-

wils by one-wav analvsis of variance. No Sig-
niieinec (s wis assumed i powas > 0,10,

Correlations

Fabledbshows that the release reaction in patients was not

dependent onthe total serum Tl levels. However, highly
sivniicant correlations were found between the histamine

leukotriene release, datanot shown] induced by
difterent antibedies. Furthermore, the release reactions in
ritned basophils were highly correlat-

wnprinied cod 1L-3-p
D). Finadly, o significant correlation was

ed (all p-w0.061).
) histamine and Jeukotiene release induced
y the sanie tiggering antibodics independent of whether

- o Fest)

found between
&

the eollswere primed with 1L-3 or not. The correlation wis
significantin the whole group of atopic and nonatopic indi-
vidualsoin the subgroups of patients with bronchial asthina
and healihe controls, but not in the groups of patients with
urticaria and atopic dermatitis [data sot shown.

Discussion

The o vino diagnosis of allergic discases is mainly
based onskin tests and measurement of total lgboand specit-
ic Tl i serume However, it is well-known that these diag-
nostic means do not well correlate with the oecurrence and

It Avcii Allergy Tmmunol 1996110 2601 27}

EENSY urticaria
B2 dermatitis
EZZ22 asthima
B controls

0%

XS
T
ot

V2
B3

&
K

T

bt

%

bt

5
N

553
5%

29CB(h)
p=0.06

BE7(1)

n.s, ns.

severity of allereie disease. Particularly in patients with ur-
tearia, osthina and atopic dermatitis, the correlation be-
hween discase and dingnostic means based on Igh-depend-
it mechunisni s known to be weak, and therefore the
ends on typical elinical findings. The mecha-
these forms ol atopice disease are largely unclear,

and there s some evidence that they are not or not only

dingnosis

SIS Of

based on rvpe | hypersensitivity reactions. |heretore, we
exaniined selected mdividuals sulfering from such chronic
atlergic discase,

Recentstudies provided some new insight into the mech-
anisms onderlying allergic discases. There is increasing
evidence that, apart from Teli and mast cells, which are the
classical compouents of immediate allergic reactions, other
cell types and molecules such as basophils, eosinophils.
anaphylatosing, chemokines and cytokines are involved |1,
21 This s particularly trae for the Jate phase of allergic
reactions, which may be more important for the clinical out-
come of discase than immediate reactions [ 1, 2], In addition,
sttt unidentificd cell-immanent factors determining the ‘re-
leasability " fidlmmatory effector cells may be aliered in
allergic patients {2, 3], The conceptand study of *releasabil-
ity was originated by Lichtenstein and colleagues in the
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1970s. During that time. 2 number of publications appeared
showing that histamine refease is neither correlated to the
number of IgE antibodies bound to the basophil surface nor
to serum gk levels [3-11]. However, it has been suggested
that basophil reieasabiiity 1s age-dependent and controlied
by genetic factors [10, 11]. Based on these studies it is tempt-
ing to speculate that the releasability of effector cells such
as basophils, eosinophils or mast cells, which predominate
at sites of allergic inflammation, may contribute to the ab-
normalities found in allergic patients.

In previous studies on releasability basophils were often

chosen as target cells, since they are easily available from
penphw al blood and can be used for studying mediator re-

ease without further puritication. Basophils have been
stinm]atca 1 by allergens n msswcly sensitized cells or by
anti-lgE antibodies [2-9]. The cross-linking of surface-
bound I¢k leads to the ruleasc of inflammatory mediators
such as preformed histamine or de novo synthesized leu-
kotrienes. Mediator release in response to anti-lgk antibod-
tes or allergen is dependent on surface-bound Igh. It is
known that many aliergic patients have elevated serum IgE
levels, increased numbers of 1oF receptors on the surface of
basophils, and thus a higher rate ot cell-bound IgE [12]. It
has been shown that anz; lgli-induced histamine release
ol receptor density, but duce to the
variability of the l‘csulls derived from these studies, it is
tempting to speculate that Tgki-dependent mediator release
is also regulated by other yet unknown factors [7]. There-
fore, we examined a triggering agent, which activates ba-
sophils through the T¢¥: receptor but which is at the same
time indcpm‘\fif-‘m‘ of surface-bound IgE. The use of anti-lgl2
and anti-igls wibodies allows the discrimination
between g
basophils th rough the lgh receptor.

The present data confirm previous findings showing that
basophil mediator release is subjected to a large interindivi-
dual variability [3- 9], As reported by Conroy etal. [12], the
release reaction was not ¢ orrelated with total serum Tgh lev-

cls. We found a consistent relation between the response to-
wards anti-lels and anti-lgls receptor in all individoals in-
dicating that basophil releasbility is independent ol the level
ot serum Tghiand the ratio of 1gl-free and occupied 1ok re-
ceptors. This hypothesis is additionally supported by the ob-
scrvation that both the mADb LE27, which requries surface-
bound lgl: for stimulation, and the mAb 6F7, which can on-
ly bind to TgE-free lgh receptors, were capable of inducing
mediator release in almost all individuals. Finally, the in-
terindividual differences in basophil releasability occurred
mdependently of which antibodics were used as triggering
agent. Our data also show that basophil releasability is not

correlates with cellular

receptor an

Basophil Mediator Release in Response to
Tl Recepror-Dependent Activation

rl-dependent and lgk-independent activation of

Tabie 4. Correl

faiions

HR by HR by HR by HR by
pAb mAb mAD mAb
sheep LE27 29C6 6F7
gk, U/ml 012 0.26 )O" 0.07
HR b\ mAb L 7 0.92
HR by mAb 29C0o 0.87 0.86
HR by mAb (1F7 O 75 0.81 0.82
HR by IL-3 -FpAb ().9(}
HR by [L-3+LE27 0.74
HR by IL-3 +29C0 0.66
HR by IL-3 -+ 6F7
sLT b\ pL\‘w thq 0.-H
s[ TbymAb LE27 0.51
sLT by mAD "Q( 0 0.54
SLT by m/\b(v 0.57
SLT h_\j {L-B + (.05
SLT by 11L-3 + LE27 0.60
sLT by I1-3 + 2‘)( O 0.63
sET by [L-3 + 617 0.81

The Spearman ranh correlation coelticient is shown: significant

corrclations are undetlined (p<20.001). HR = Histomine release:

sLT = sulfidoleukotricnes.

we dose response curves of the agonists,
of the antibody concentrations
cffective fatled to augment

due to a shift of
because a further merense
determined to he maxinally
mediator release m patients with weak relee
These observations st that the releasability is most
likely due to cell-immanent changes induced by in vivo
priming of basophils or by i genetically altered capacity of
the cells to release mediators upon activation. Human ba-
sophils are primed for enhanced mediator release by a par-
ticular set of hematopoietic growth factors including 11.-3,

L-5and GM-CSE {15 17]. Therefore, we examined the el

fect of 1.-3 on Tglt receptor-dependent mediator release.
Premcubation of the colts with 1L nent
and nonatopic individuals. The

I8¢ reactions.

SULE

-3 caused an enhancer
of mediator release inatepic
enhancement by 113 was similar in all patient aroups and
normal controls, which rather excludes the fact that ¢yto-
Kine priming is the mechanism of basophil releasability.
This hypothesis is confinmed by our finding that the release
reaction in IL-3-primed and unprimed basophils triggered
with any antibodies was highly corrclated. Moreover, the re-
sponses towards the different triggering antibodies were
correlated, which is a further indication for a cell-immanent
mechanism of basophil releasability,
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Since the interindividual varabil
mediator release was obser
normal controls, the comparison of the release reactic
tween the different groups of individuals is rather dif
and requires large populations. Nevertheless. our data in-
dicate that the mean mediator release difters between pa-
tient groups and controls. Despite the limited number of ex-
periments and the rather high standard errors of the means,
the differences could be consistently observed and reached
statistical significance under some experimental condi-
tions. A particularly low histamine release was observed in
patients with atopic dermatitis and bronchial asthma. re-
spectively, whereas i patients with urticaria the release was
only slightly lower compared to controls. The results were
somewhat different regarding production,
which was reduced in all patient groups. particularly in pa-
tients with urticaria and atopic dermatitis.

These findings confirm previous studics showing that
basophils isolated from patients with chronic urticaria re-
lease less histamine than H'msc from rmnalicrgic controls
when stimulated with anti-1gE antibody [3]. TFor
tients, the results are ra 1hu um{?umw. some reported an
enhanced anti-1 1 bronchoal-
veolar cells [6-9], whereas others found no differences in
peripheral blood basophil releasability [9] except in baso-
phils from steroid-dependent asthmatics. which released a
smaller amount of mediators upon stimulation than control
subjects [29]. In patients with atopic dermatitis. however,
the sensitivity towards anti-lell antihodies was found to be
mereased [S],anobservationwhich cannothe confirmed by
our study. Such discrepancies are unciear, but mav be due to
different cell isolation procedures. different mediator re-
Jease assays or differences in the age of the patients. a factor
which has been reported to be related to basophil releasabil-
ity 107,

Sulfidoleukotricnes have
ies on basophil releasability. However,
play a particular important role in the pathogenesis of al-
lergic milammation,
phase reactions [2].
approximately 100 times more potent on @ molar basis coim-

ty of m vitro basovhii
cd within all patient groups and
] }’\L-

ficult

leukotrienc

sthma pa-

mduced histamine release in

rarely been measured in stud-
. leukotrienes may
since they are released during late
Previous studies showed that they are

pared to histamine in m(imm“ wealand {lare reactions 307
It has been described that variabi lny ol leuko-
tricne release is even more pr(monmrcd than that of hista-

he donor

mine release
kotrienes in response to most agonists, but the refease reac-

(31 Basophils refease only Tow levels of leu-

tion can be strongly enhanced by pretreatment of the cells
with growth | 3R] Desprie the faet
that many basophil triggers including Tgls receptor-depend-

Factors such as 11

ent activation induce both the release of histamine and leu-

270 lm At h \” ey lxmmmnt 1996, 110, “hl A

kotrienes. the requirements for deora

syithesis of lipid mediators may be t. Some studies
ndicated that different intracellular signal transducing
pathways are involved [32]. For exammple, the kinetics are
different for histamine and leukotrienc release [16]. Fur-

thermore, particular basophil agonists such as C5a or mono-

cyte-chemotacti: protein-1 induce histamine release but no
leukotriene syntiwesis [14, 15]. Finally, or previous studies
showed that the IL-3-dependent enhancement of leuko-
triene production is more pronounced that the enhancement
of histamine release [14-18]. Our observations raise the
question of whether deregulation of histamine release and
leukotriene production, respectively, are distinct features of
atopic and related diseases. Similar {indings could be made
in patients with intolerance to salicylates. In these patients,
the in vitro release of leukotrienes by basophils stimulated
with CSa 1s enhanced, but the reicase of histamine is un-
changed compared to controls [33]. Further studies are re-
quired to determine whether such selective alterations of
mediator release can also be defined for atopic diseases.

In conclusion, the present study contirms the concept of
‘basophil releasability” as an important fuctor in the patho-
genesis ol allergic disease. However. the mechanisms of ba-
sophil releasability are still unciear. Rased on our and previ-
ous findings, two hypotheses which are not mutually exclu-
sive may be envisaged to cxplam the mechanism of a
modified basophil releasability in atopic patients: (1) an al-
teration of the Ighi-receptor-signal-transducing pathway in
atopic patients, and (2) the induction of a yet unidentified
agent which is capuble of modulating the 1gls receptor-de-
pendent release in ampw\* Hematoportetic growth factors
[2], nerve growth factor [I8], chiemokines [14] and anti-lgh:
autoantibodies |34 would be candidates for such an agent-

modulating basophi! function.
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