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Presence of IgG4 on the membrane of human basophils.
Histamine release is induced by monoclonal antibodies
directed against the Fab but not the Fc region ofthe
IgG4 molecule
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and J. MOSCOSO DEL PRADO

Alergia e Immulogia A hello SA, Madrid. Spain

Summary

We have studied the possible role of human IgG4 as an anaphylactic antibody. For that
purpose, we have determined the induction of histaminc release (HR) from human
basophils by anti-IgH and anti-IgG4 monoclonal antibodies (MoAbs) recognizing
different epitopes located at Vhe Fc and Fab regions of the lgG4 molecule. The results
show that anti-IgG4 (Fab) MoAb was able to induce HR in 93".. of donors tested, with
no differences between atopies and non-atopics. That HR is calcium dependent and is
accompanied by the synthesis and release of leukotrieneCa. In contrast. noHR could be
induced by anti-IgG4(Fc) MoAbs in any individual, even in the presence of D:O or after
a second challenge with a polyclonal goat anti-mouse IgG antibody. The results
obtained suggest the presence of ]gG4 on the basophil membrane and that the epitope
recognized by the anti-IgG4 (Fc) MoAbs is probably hidden in cell-bound IgG4. This
was demonstrated by immunofluorescence techniques: IgG4 bound to the basophil
membrane could be detected with anti-IgG4(Fab) but not with anti-IgG4(Fc) MoAbs.
In addition, we found that nine donors were unresponsive to an and-IgF stimulus, while
they released histamine efi^ciently after challenge with anti-IgG4(Fab), suggesting the
existence of different receptors for both imnuinoglobulins.
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Introduction

Although the involvement of IgE in type I hypersensi-
tivity is well established, it has been suggested that other
immunoglobulins mighl also be implicated in that type of
reaction. This suggestion stems from the observation that
human IgG could act as short-term sensitizing antibodies
in monkeys [1] and that anti-IgG antibodies could induce
histamine release (HR) from human basophils [2].

Since those initial observations, different authors have
tried lo identify the nature of the IgG sensitizing anti-
bodies. So far, most ofthe evidence poinls towards IgG4
as the subclass responsible for tho.-̂ e non-IgF anaphylac-
tic antibodies. The first indication for it was presented by
Stanworth el al. who showed that a human lgG4 protein

Correspondence: Dr L. Jimcno, Alcrgjii c Ininmnnlogia Abelln S.A., C,
Miguel Fleta 19, 28037 Madrid, Spain.

inhibited IgE-mediated PCA reactions in baboons [?<].
However, other authors [4] were unable to reproduce such
results. Using a different approach, several authors found
that lgG4 was capable of specifically sensitizing human
leukocytes [5,6] and furthermore, it was also described
that anti-lgG4 antibodies could induce HR from baso-
phils [7.8]. Again other investigators failed to reproduce
those results [9,10,11]. Thus, in view of these conllicling
results, the possible role of IgG4 as anaphylactic anti-
bodies remains purely hypothetieal.

A common feature of the experitnents mentioned
above was the use of different polyclonal or monoclonal
anti-lgG4 antibodies, sometimes with ill-defined specifici-
ties. However, the precise specificity of the antibodies
could be of great importance. Thus, the ability of anti-IgE
monoclonal antibodies to induce HR from basophils
depends on the region ofthe IgE molecule they recognize
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[12]. Similarly, a possible explanation for the contradic-
tory results obtained when challenging basophils with
anti-IgG4 antibodies could be the different specificities of
the reagents used.

In an attempt to clarify the existing controversy on
whether or not IgG4 antibodies participate in HR from
basophils, we have taken advantage of two well defined
anti-IgG4 monoclonal antibodies (MoAbs) which recog-
nize two different epitopes located at the Fab and Fc
regions of the molecule [13], hereafter designated anti-
IgG4(Fab) and anti-IgG4(Fc), respectively. By challeng-
ing human leucocytes with these antibodies, we demon-
state that HR is readily induced by anti-IgG4(Fab) but
not by anti-IgG4(Fc). Furthermore, we show by immuno-
fiuorescence that IgG4 is bound to basophils. thus
demonstrating that IgG4 can mediate HR from human
basophils. The fact that the ability of anti-IgG4 anti-
bodies to induce HR depends on their specificity provides
a plausible explanation for the contradictory results
previously reported.

Materials and methods

Blood samples

Venous blood was drawn from a group of atopic and non-
atopic volunteers by venipuncture. anticoagulated with
10 units/ml heparin. and used immediately in histamine
release experiments as described below. Total IgG4
content was measured in all samples as described [13].
Samples from atopic donors had a total IgG4 content
ranging from 0 065-1-9 mg/ml. Samples from non-
atopies had a range of 0-040-2-2 mg m l ' ' . Total IgE was
measured using a commercial kit (HAMLET". AlASA.
Spain), resulting in a range of 14-1007 and 24-396 IU/ml
for atopies and non-atopies, respectively.

Anlihodies

Throughout this work we have employed two anli-IgG4
MoAbs obtained in our laboratory: G4.T2 and G4.T9
(both oflgGi isotype) which recognize epitopes located at
the Fab and Fc regions of the IgG4 molecule, respect-
ively, as shown by their pattern of reactivity against
papain fragments of IgG4. They recognize both IgG4
isoallotypes (4a and 4b) and show no crossreactivity with
other IgG subclasses, IgA, IgM, or IgE, nor they do
recognise / or K chains. This was shown by ELISA and
immunoblotting against five IgG4 paraproteins; four
paraproteins of each IgG subclass; three IgE myeloma
proteins and poiyclona! IgA, IgM, as well as and Bence-
Jones light chains. All these results were published
elsewhere [13]. Other anti-lgG4(Fc) MoAbs tested in
some experiments were G4.I; G4.T11; G4.T12 [13]; SK-

44 (ICN Immunologicals, U.S.A.) and RJ4. kmdly
provided by A. Jimenez (Hospital La Paz. Spain). All the
antibodies were purified from ascitic fluid.

Other MoAbs employed were anti-human IgGKFc)
(8C 6-39); IgG2(Fc) (GOM-I); lgG2(Fab) <HP60i4):
IgG3(Fab) (HP6050); IgM(Fc) (CH6) and IgAI (M4FS).
and were purified from ascitic fluid bought from The
Binding Site Ltd (U.K.). As control we employed an anti-
IgE MoAb. 3H5. which has been described in length
elsewhere [12]. Goat anti-mouse IgG antibodies (GAM)
were prepared by affinity chromatography on a mouse
IgG-Sepharose column, from a serum pool from two
goats previously immunized with mouse IgG.

Hisliinilne release assay

Histamine was measured using a commercial radioimmu-
noassay (Immunotech. France), following the manufac-
turer's instructions. Briefiy, blood anticoagulated with
heparin was diluted (1:4) in the releasing buffer provided
with the kit and 100 ^1 challenged for 30 min at 37 C with
50 i-il of various concentrations of the anti-IgGa or anti-
IgE MoAbs. diluted in releasing buffer. In some experi-
ments (see results) the releasing buffer contained either
40"n D:O or 10 mM EDTA. Histamine was measured in
the diluted plasma after centrifugation of the samples.
The kit has a intra-assay CV of less than 10"ci. The inter-
assay CV is below 12%.

In a second series of experiments, cells were first
challenged with the different MoAbs. and after centrifu-
gation and withdrawal oi' the supernatants to measure
their histamine content, the cells were resuspended in
releasing buffer to the original voume and rechatlenged
with GAM (25 /^g/ml), measuring the histamine released
as above.

Leukolrieiic O assay

Mononuclear cells were purified from venous blood by
ccntriiugation over Ficoll-Paquc (Pharmacia, Sweden).
After washing, the cells were resuspended in releasing
buffer at a concentration of 10̂  cells/ml. Based on
toluidine blue staining, the preparations used contained
an average of 2% basophils. One hundred microUtres of
the cell suspension was incubated with 50 ftl of anti-
IgG4(Fab) at 1 mg/ml. After 45 min at 37'C, the samples
were centrifuged. and the supernatants were analysed for
their content in LTC4 using a commercial kit (Amersham,
U.K.).

Fluorescciuaiion oj GAM

Ten milligrams of G A M m NaHCOi bufTer ( 0 1 M,
pH 8-5) was incubated with a ten-fold molar excess
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of 5(6)-carboxyfluorescein-.V-hydroxysuccinimide ester
(FLUOS, Boehringer Mannheim. Germany) (or 60 min
at room temperature. The fluoresceinated antibody was
separated from unbound FLUOS by gel filtration using a
PDIO column {Pharmacia. Sweden) equilibrated with
PBS. The conjugated GAM was aliquoted and stored
frozen at —20 C in the presence of \"'n BSA.

Immunofluorescent analysis of leucocytes

Venous blood from four different donors was collected in
the presence of heparin (10 u/ml), diluted 1:1 in PBS.
layered over Ficoll-Paque (Pharmacia. Sweden), and
centrifuged at 800^ for 15 min. The interphase cells were
collected and washed with PBS. After the final wash, the
cells, resuspended in 250/^1 of PBS. were stained and fixed
simultaneously with a mixture of 500 ^1 toluidine blue
(0-2% in PBS) and 500/^1 paraformaldehyde (2% in PBS)
[14]. After 10 min. the mixture was washed twice with
PBS, and finally resuspended in 200 /d of PBS.

Aliquots of fixed and stained cells were incubated with
anti-IgG4(Fab)oranti-IgG4(Fc)MoAbsat lOO/ig/ml m
PBS for 60 min at room temperature. After washing, this
was followed by an incubation with fluoresceinated GAM
diluted 1:20 in PBS for an additional 60 min. After
washing, cells were resuspended in a glycerol:carbonate
buffer (9:1), pH 8-5 solution containing 2 5"/. 1,4-
diazobyciclo(2,2.2)octane (Fluka, Switzerland) as anti-
fading agent. Aliquots of that suspension were trans-
ferred to wells of immunofluorescence slides and exam-
ined with transmitted light to visualize basophils and
epifiuorescence using an Olympus BH2 fluorescence
microscope (Olympus. Japan). A minimum of 20 baso-
phils were examined from each donor.

Results

Blood was drawn from 27 volunteers (12 alopic and 15
non-atopic) and challenged in parallel with anti-IgG-
4(Fab). anti-IgG4(Fc) and anti-lgE MoAbs. Anti-lgG4
MoAbs were used at 1, 01 and 0 01 mg/ml; anti-IgF
MoAb was used al 10 ^g/ml, a concentralion shown in
preliminary experiments to induce HR optimally, in
terms of the percentage of releascrs. After 30 mm
challenge at 37'C, the released histamine was measured as
described in Materials and Methods. The results are
shown in Table 1. Spontaneous HR was measured in all
blood samples, and ranged from 01 to 2 5"ii of the total
histamine content. If over 5'K. HR (twice the maximum
spontaneous release obtained) is considered significant.
anti-IgG4(Fab) was able to induce HR in 59".., 93",, and
85'Xi of thesamplesat 0 01.01 and 1 mg/mK respectively.,
the maximum percentage of H R varying among releasers

Table 1. Histamine release induced b> ihe differenl MoAbs.
Histamine release is calculated as the percentage of the total
hislamine content in each sample. Spontaneous hislamine
release varied among individuals from 01 to l-5"o. The
concentrations of the ijntihodies used are expressed in mg,,ml

Donors
Anti-IgG4(Fab) Anti-IgG4(Fc) Anti-IgE

I 01 001 I 01 001 0-01

Non-alopics
JM
ML
FP
TM
PV
RG
LJ
IC
CC
LD
AC
RS
MV
MM
CV

A topics
CA
JR
PC
RA
CB
DB
JL
JM
CG
MG
AJ
CC

60
50
68
48
15
40
53
30

3
40
45
40

5
70
bO

5
10
4

70
37
40
28
29
38
80
10
60

60
38
52
48
12
18
33
22

3
50
40
40
10
70
53

5
10
i :
65
45
41
30
28
40
60
25
64

35
19
7
6
1

3
5
3
2
8

s
20

3
10
25

6
2

40
10
7
4
5
8

20
7
4

5
1
3
2
2
3
2

2
3
5
3
I
3
4

5
3
2
3
2
1

3
3
3
2
1

3
1
1
1
1
1
I
1
i
2
3
1
1
2
2

2
1
2
3
1
2
1
2
1
2
1
i

1
1
1
1
1
1
1
1
2
3
1
1
-\

1

2
1
1
2
1
1
1
2
1
2
1
1

2"̂
21
2
6
1
2
2
3

4
6

II
2

13
15

7
S

6
26

7
1 1

1 1
Q

15
3

28

from 10 to KO",i. The percentage of HR did not correlate
wiih ihc lolal IgG4 or IgE content <y\' the samples. Blood
samples were taken from several donors in different days,
and all of them remained constant in respect to their
ability to release histamine or not, although in some cases
it was observed a significant variation in the percentage of
HR.The ability of anti-IgG4(Fab) to induce HR seemed
independent of the clinical status of the donors, as similar
percentage of releasers was found both in atopies and
non-atopies (92'y<. versus 93'V.u respectively). In contrast,
no HR could be induced by anti-IgG4(Fc) in any
individual, irrespective of the concentration tested. It is
noteworthy that the anti-lgG4(Fc) MoAb has a high
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Table 2. Histamine release from human basophils induced by
secondary cross-linkage of anti-IgG4 and anti-IgE MoAbs with
anti-murine IgG

First Ab

Anti-IgG4(Fab)*

Anti-IgG4(Fab)t

Anti-lgG4(Fc)*

Anti-IgG4(Fe)t

Anti-IgE*

Anti-IgEt

Challenge

mg/ml

1
0-1

1
01

1
01

1

0 0 1

0-01

Second Ab

None
None

GAM
GAM

None
None

GAM
GAM

None

GAM

I

12
4

19
10

2

!

•)

1

n.d.

n.d.

.HR

samples
2 3

5
5

5
5

5

4
4

n d .

n.d.

45
30

50
40

2

1

lo
 

to

n.d.

n.d-

4

50
50

50
50

4
3

4
3

27

25

5

50
30

50
50

3
3

3

8

27

Table 3. Effect of D^O on ihe histamine release induced by anti-
IgE and anti-IgG4MoAbs. D:0 was included in the releasing
buffer at a final concentration of 40%. Spontaneous histamine
release in the presence of D2O was increased in some of the
samples (range 5-10"/'o), and has been subtracted in the values
shown

* The concentrations of the antibodies used are expressed in
ml.

* Hislamine release valuer alter challcngmg with Ihc MoAbs at ihe
concentrations shown (in mg/ml).
t Additional histamine released (percentage of the total histamine
present before challenge) by the same cells after a second challenge
with a goat anti-mouse IgG antibody at 25 ^g/ml.
n.d. means not determined,

affinity constant for IgG4 (4 9 3 X 1 0 V M ) . which is an
order of magnitude higher than that of the anti-IgG-
4(Fab) [13]. Thus, the different results obtained with the
two MoAbs cannot be explained in terms of their
different affinity for IgG4, but rather, they seem related
with their respective specificities, since five other anti-
IgG4(Fc) MoAbs tested also failed to induce HR. Also.
antibodies against IgGl(Fc), IgG2(Fab), IgG2(Fc).
IgG3(Fab), igM(Fc) and IgAI were tested with negative
results (data not shown).

On the other hand, the results obtained with anti-IgE
MoAb seem independent of those obtained with anti-
IgG4 antibodies. Tt has been described that not all
subjects release histamine upon challenge with anti-IgE
antibodies, and that a higher percentage of releasers is
found among atopies [15,16]. Accordingly, we found only
63"o of releasers among our study population, with an
important, although non statistically significant, differ-
ence between atopies and non-atopies (83"u and 47"o of
releasers, respectively). Again the ability to release hista-
mine remained unchanged when the samples were
retested on different occasions, but with significant
variations in the percentage of HR in some of the samples.

Samples

1

2

3

4

-D:0
-KD:O

+ D:O

+ D:0

- D . O
+ D:O

Anti-IgG4(Fab)

100

28
67

18
32

9

17

2

2

10 1

6 1
49 1 1

3 2
18 4

5 1
5 2

2 1
1 1

Anti-lgG4(Fc)

100 10 1

2 1 I
2 2 2

2 2 1
3 2 2

2 1 1
3 1 1

2 2 1
2 2 2

Anti-IgE

10

8
37

3

24

1

1

5

7
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Table 4. Sensitivity of the cells to different concentrations of anti-lgG4(Fabt
and anli-lgE MoAbs. Blood from three different donors was challenged with
dilTerent concentrations of anti-IgG4(Fab) and anti-IgE MoAbs. The
numbers indicate the percentage of histamine released in each case

Samples

1
2
3

Anti-lgG4(Fab)

100

52
20
11

10 1 01 0

18 2 1
2 1 1
3 1 2

01

1
1
1

I ml)

0-001

1
1
2

10

20
18
3

Anli-lgE (

1 01

20 14
22 10

1 1

0-01

14
2
2

0001

6
T

->

0 0001

12
7
2

Table 5. Release of preformed and non-
preformed mediators after challenging
with anli-lgG4(Fab) MoAb. Ceils were
challenged with anti-IgG4(Fab) at I mg/ml

Samples

I
2
3

Mediator release

Histamine

60
40

5

Leukotriene C4t

105
56
28

* Histamine released expressed as percent-
age of ihc total histamme content of the
samples.
t Values indicate picograms o{ LTC4
released per 10'' cells. See Materials -and
Methods for details.

Nothing is known aboul the mechanisms through
which anti-IgG4 antibodies induce HR. However, if a
similar mechanism to thai of anli-IgE antibodies is
assumed (that is. crosslinkmg of receptor-bound mol-
ecules), then it could be possible that anti-IgG4(Fc)
antibodies bound to IgG4 on the surface of basophils but
were unable to crosslink them. \n order to rule out this
possibility, we measured HR after a first challenge with
the dilTerent MoAbs and then, after a second challenge
with a polyclonal goat anti-mouse IgG (GAM). If the
MoAbs bound to membrane IgG4, then the second
antibody should crosslink the receptor molecules and
induce HR. The results are shown in Table 2. The
addition of GAM resulted in a second pulse of HR in cells
treated with anti-IgG4(Fab) or anti-IgE. but failed to
produce significant HR in cells treated with anti-

IgG4(Fc). These results show that anti-IgG4(Fc) MoAbs
are unable to bind surface-bound IgG4, and also, strongly
indicate that the mechanism of HR induced by anti-lgG4
antibodies relies on the crosslinking of membrane-bound
IgG4 molecules.

It has been described that basophils show an enhanced
response to challenge with anti-TgH antibodies if deuter-
ium oxide is present in the releasing buffer [17]. To
investigate whether anti-IgG4(Fc) could induce HR in the
presence of D:O. we studied its effect in four donors
previously shown to have different levels of response with
anti-IgG4(Fab) and anti-IgE. The results are presented in
Table 3. Ceils challenged with either anti-IgG4(Fab) or
anti-IgE showed an increased response with D^O. In
contrast, cells challenged with anti-IgG4(Fc) remained
unresponsive even in the presence of DiO.

Other authors who have described HR induced by anti-
IgG antibodies found that they were between 10 to 1000
times less etficient in inducing HR than antt-tgF anti-
bodies [2,6]. We have compared the efficiency of an anti-
IgE MoAb (Ka-2-Sx 10>i) with that of the anti-
IgG4(Fab) MoAb [Ka-2-1 x lO^M) in inducing HR.
Ceils from throe individuals with different sensitivity to
both anti-IgF. and anti-IgG4 challenge were studied, and
the results arc shown in Table 4. In all cases, a much
higher concentration o'( anti-lgG4 than anti-IgE MoAb
was needed to induce significant HR, even correcting for
the different affinities of both MoAbs. Although the
magnitude of that difference varied among individuals, il
seemed to be between one v>r two orders of magnitude.

It is known that HR induced by anti-IgE is a calcium
dependent process. Similarly, we found that the presence
oi EDTA (10 mM) when challenging the cells with anti-
lgG4(Fab) completely abolished the induction of HR
(data not shown). The increase in intracellular calcium
also leads to the induction of synthesis and release of
other non-preformed mediators such as leukotriene C4.
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Fig. 1. Fixed and toluidine blue stained
cells were incubated with anti-
IgG4fFab) and fluoresceinated GAM as
described in Material and Methods, (a)
Microphotograph of cells stained with
toluidine blue. The arrow shows a
metachromaiically stained basophil. (b)
The same field photographed under the
appropriate u.v. light. The arrow shows
the specific fluorescence o( the basophil.

That mediator was also induced after challenging the cells
with anti-IgG4(Fab), as shown in Table 5.

The results presented so far demonstrate that an anti-
IgG4(Fab) antibody can induce mediator release from
basophils whereas anti-IgG4(Fc) antibodies (at least
those with specificities like the ones we have employed)
are unable to do so, suggesting that the epitope(s)
recognized by the latter is(are) hidden on basophil
membrane-bound IgG4. To obtain additional evidence of
the presence o't IgG4 on the membrane o^ basophils, we
performed indirect immunofluorescence studies of cells
treated with either of both MoAbs and a second goat anti-
mouse antibody labelled with fluorescein. Whereas anti-
IgG4(Fab)-treated basophils readily showed fluores-
cence, no specific fluorescence could be observed in
basophils treated with anti-IgG4(Fc) MoAb. irrespective
of the concentrations tested (Fig. 1). This result clearly
demonstrates the presence of IgG4 molecules bound to
the membrane of basophils and also gives additional
evidence that the epitope recognized by anti-igG4(Fc)
MoAb remains inaccessible in those membrane-bound
IgG4 molecules.

Discussion

The view that IgG4 antibodies might be implicated in the
allergic response is mainly based on two different pieces of
evidence; the observation that IgG4 could inhibit IgE-
mediated PCA reactions in baboons, and on reports thai
IgG4 could mediate HR from basophils [3,5-8]. How-
ever, both observations have been questioned by several
authors who failed to reproduce them [4,9-11], leading to
a controversy that has not been resolved yet.

Taking advantage of two well-characterized MoAbs
that recognize different epitopes on the human IgG4
molecule, located in the Fab and the Fc regions of thai

immunoglobulin, respectively, we have addressed the
question of whether IgG4 can mediate HR from baso-
phils. It is known that in the case of antibodies against
IgE, their ability to trigger HR is dependent on the region
of the IgE molecule they recognize [12]. A similar
explanation could account for the discrepant results
obtained when studying the ability of anti-IgG4 anti-
bodies to induce HR, since ditTerent authors employed
different antibodies, often with not well-defined specifi-
cities. Another element that has contributed lo the
controversy is that most of the experiments reporting
anti-IgG4 induced HR were conducted under non-
physiological conditions, such as in the presence of D2O
and usually the results were not compared with controls
in its absence. Thus, we have performed our study in the
absence of such HR enhancers.

Our study population consisted of 27 donors (12 atopic
and 15 non-atopic), and the results have been unequivo-
cal; cells from up to 93'̂ 'i of the population released
histamine when challenged with an antibody directed
against the Fab region. Furthermore, we show that, as
expected, HR depends on the calcium influx into the cell.
since it is inhibited by EDTA. and is accompanied by the
release of olhcr non-preformed mediators such as LTCj.
In contrast, antibodies against the Fc region were unable
to induce significant HR in any of the samples tested, even
in the presence of a potent enhancer of HR such as D2O.
A possible explanation for that behaviour could be that
anti-IgG4(Fc) antibodies bind basophil-bound IgG4, but
are unable to crosslink it. This explanation is highly
improbable since even after a second challenge witl"
polyclonal anti-mouse IgG, no HR could be detected if
the first antibody was directed against the IgG4 Fc.
Moreover, with the use of immunofluorescence tech-
niques we have demonstrated the existence of lgG4
bound to the basophil membrane, but that JgG4 can be
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detected with antibodies against the Fab, but not Fc. It
should be pointed out, however, that all the anti-
IgG4(Fc) MoAbs tested by us seem to recognize the same
or very closely related epitopes, as judged from cross-
inhibition experiments, and from the pattern of recogni-
tion of protease-fragmented IgG4 [13]. It is possible, in
principle, that other antibodies with dilTerent specificities
within the Fc region could induce HR.

Previous studies showed that a fraction of the popu-
lation IS unresponsive to anti-IgE challenge [15,16]. We
have confirmed that result: 35% of the donors are non-
releasers to anti-IgE stimulus, with a marked, although
non-statistically significant difference between atopies
and non-atopics (17'!4, and 53"'n non-releasers, respect-
ively). In contrast, only 7% of the donors fell under the
category of non-releasers when challenged with anii-
IgG4(Fab), with no differences found between atopies
and non-atopies. Recent data suggest that non-releasers
(with anti-IgE) have a defect in some early step linking the
IgE receptor and the machinery involved in signal
transduction [16]. If that proves to be true, then the fact
that nine out of 10 non-reieasers with anti-IgF release
histamine upon challenge with anti-lgG4 suggests the
existence of independent receptors for both immuno-
globulins in the basophil membrane, or, more unlikely,
that there is a unique receptor with different transduction
pathways for each ligand. The identity of that putative
IgG4 receptor is not clear, however. It has been described
that basophils express only one of the known IgG
receptors, FcyRII [18,19], which only weakly binds IgG4.
Alternatively, the existence of a different receptor specific
for IgG4, not yet identified, cannot be ruled out and has

sen suggested by others [6].

Several authors have described the presence of anti-IgE
autoantibodies in some sera [20,21]. Thus, it could be
argued that anti-lgG4-mediated HR is caused by the
presence of IgG4 autoantibodies bound to membrane-
linked IgE. This explanation is, however, highly unlikely.
First, such autoantibodies have been described in only a
fraction of patients suffering atopic diseases [20,21], while
we find that over 90'!^ of both normal and alopic
individuals release histamine after challenge with anti-
IgG4(Fab) MoAb. Second, that explanation would not
account for the failure of anti'IgG4(Fc) and the other
anti-Igs MoAbs to induce HR.

IgG4-dependent HR seems to be more efficient than its
IgE counterpart at least in terms of the percentage of

.leasers and, apparently, in ihe magnitude <:^^ HR
(although others have reported higher percentages of HR
using different anti-IgE antibodies [16]). However, on a
molar basis, anti-IgG4 antibodies are much less ellicient
in inducing HR Vhan anti-!gE, even after correcting for
their diflcrent aOinities. The reason for that difference is

not known, but we can think, among others, of three most
likely explanations. First IgG4, when linked to its
receptor, can undergo conformational modifications that
may impair the aflinity of antibodies against free IgG4.
Second, the number of receptors of IgG4 might be lower
than that of IgE. Although we have not performed a
systematic and quantitative study, our immunoHuores-
cence experiments do not support that vieu; the intensity
of fluorescence of basophils labelled with either anti-IgE
or anti-IgG4 does not seem to correlate wiih their
susceptibility to HR in response to either stimulus. In our
view a more plausible explanation would be that the IgG4
receptor has a lower afiinity than the IgF receptor for
their respective ligands. U can be speculated that the
much higher concentration of IgG4 than IgE present in
scrum could compensate //; vivo for that difference in
affinity.

To summarize, we show thai lgG4 can mediate the
release of mediators from basophils. The cotiflicting
results previously reported could be explained by our
observation that this phenomenon can be detected only
with the use of antibodies against particular regions of the
IgG4 molecule, such as the Fab. We do not know about
the physiological role of that basophil-bound IgG4. It is,
however tempting to speculate about a possible anaphy-
lactic role for that immunoglobulin. Although other data
such as the co-regulation of IgE and IgG4 by interleukin-
4 and -/-interferon may support that hypothesis [22,23],
clearly, that point is far from bemg established.
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