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Background: Chronic airway inflammation is a fundamental

feature of bronchial asthma, which is characterized by the

accumulation and activation of inflammatory cells, such as

mast cells and eosinophils, that are tightly regulated by TH2

cytokines and chemokines. Recently, we demonstrated, in

a murine model of asthma with immunosuppressed mice

reconstituted with antigen-specific IgE or IgG1 antibodies, that

IgE, but not IgG1, participates in potentiation of airway

inflammation and induction of airway hyperreactivity (AHR).

The IgG1 antibody, however, did not elicit passive cutaneous

anaphylactic reactions, which was in contrast to IgE.

Objectives: Because 2 types of murine IgG1 have been

demonstrated with regard to anaphylactic activity, the present

experiments were undertaken to determine the role of

anaphylactic and nonanaphylactic IgG1 antibodies in the

development of antigen-induced eosinophilia and AHR in this

model.

Methods: Dinitrophenyl-conjugated, heat-coagulated hen’s egg

white was implanted in immunosuppressed mice reconstituted

with anaphylactic or nonanaphylactic IgG1. Intratracheal

challenge with aggregated dinitrophenyl-ovalbumin was

performed on day 14, and lung inflammatory and mechanical

parameters were evaluated after 48 hours.

Results: Our results demonstrated that reconstitution of

immunosuppressed mice with anaphylactic IgG1 antibodies in

contrast to nonanaphylactic IgG1 antibodies potentiates their

ability to have pulmonary eosinophilic inflammation and AHR.

IL-5 and eotaxin levels in bronchoalveolar lavage fluid from

anaphylactic IgG1-reconstituted mice were also higher than

those in nonanaphylactic IgG1-reconstituted mice.

Conclusions: These results indicate that the anaphylactic

property of murine IgG1 molecules is essential for their
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capacity to enhance lung eosinophilic inflammation and to

induce AHR. (J Allergy Clin Immunol 2004;114:97-104.)

Key words: Anaphylactic IgG1, nonanaphylactic IgG1, eosinophilic

inflammation, airway hyperreactivity

Allergic asthma is characterized by airway hyperreac-
tivity (AHR) to specific and nonspecific stimuli, chronic
pulmonary eosinophilia, and increased serum IgE levels.1-5

Cross-linking of allergen-specific IgE bound to high-
affinity receptors on the surface of mast cells by antigen
leads to activation and secretion of a wide variety of
mediators, causing bronchoconstriction and enhancement
of airway inflammation.6,7 Although it is clear that IgE is
crucial for many allergic reactions, several rodent studies
suggest the existence of alternative or additional pathways
of hypersensitivity reactions.8-13 Thus allergen-specific
IgG1, as well as IgE antibody, can be implicated in the
allergic reaction in bronchial asthma because it binds to
FccRIII on the surface of murine mast cells and activates
these cells.14-17 Recently, we investigated the role of
antibodies on the development of airway eosinophilia and
AHR induced by an implantation of heat-coagulated egg
white coupled with the hapten dinitrophenyl (DNP-EWI).
To do this, we used immunosuppressed mice treated with
anti-l and anti-d mAbs that induce B-cell unresponsive-
ness18 and reconstituted with IgE or IgG1 antibodies. The
results showed that the presence of IgE, but not IgG1,
antibodies enhanced airway inflammation and AHR after
intratracheal antigen challenge. However, passive cutane-
ous anaphylactic tests performed with the anti-DNP IgG1
used for reconstitution were negative.19 In 1999, Faquim-
Mauro et al20 demonstrated 2 types of murine IgG1 with
regard to the anaphylactic activity that are differentially
regulated by IL-4 and IL-12. The levels of anaphylactic-
type and nonanaphylactic-type IgG1 antibodies produced
in response to a particular antigen are modulated by
adjuvants.21 Two IgG1 mAbs with the same antigenic
specificity (anti-DNP) but different in vivo anaphylactic
activities were also reported recently. The difference
between these 2 types of IgG1 seems to be primarily
caused by binding to the mast cell surface and closely
related to a proper N-glycosylation of the molecules.22 The
oligosaccharide chains of anaphylactic and non-
anaphylactic IgG1 molecules are not similar, as demon-
strated by the binding capacity to different lectins
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determined by means of chemoluminescence.23 However,
they do not seem to differ with regard to their protein
sequence because it is known that there is only one Cc1
gene, and using an RT-PCR strategy, we did not find
alternatively spliced c mRNAs that could encode different
c1 heavy chains (data not published).
The purpose of the present study was to define the role

ofmurine IgG1 antibodies in the development of AHR and
pulmonary eosinophilia. To this end, mice immunized
with DNP-EWI and submitted to a B-cell immunosup-
pressive protocol were reconstituted with anaphylactic or
nonanaphylactic IgG1 antibody before challenge. Our
results demonstrate that only anaphylactic IgG1-re-
constituted mice recovered their former ability to have
severe lung inflammation and AHR.

METHODS

Animals

Male BALB/c mice at 6 to 8 weeks of age were obtained from

a colony at the Butantan Institute, Sa~o Paulo, Brazil, andmaintained in

our own animal facilities. All experimental protocolswere approved by

the Butantan Institute Ethical Committee for Animal Research.

Preparation of DNP-conjugated egg white
implant and aggregated DNP-ovalbumin

Two hundred microliters of 1 mol/L 2,4 dinitrobenzenesulfonic

acid sodium salt (Eastman Kodack Co, Rochester, NY) diluted in

carbonate buffer, pH 9.2, were introduced into a chicken egg that was

incubated overnight at room temperature with constant agitation. The

hen’s egg was then placed in a water bath at 1008C for 20 minutes.

Solidified egg white coupled with DNP was washed several times in

distilled water, dehydrated in ethanol for 24 hours, and cut into small

blocks weighing 40 ± 5 mg. The egg white implants (DNP-EWI)

were rehydrated by means of immersion in PBS at room temperature

before use. Aggregated ovalbumin (OVA) was prepared according to

the method of Titus and Chiller.24 Type II OVA diluted in PBS, pH

7.2, was incubated for 1 hour at 808C. After centrifugation at 3000g
for 10 minutes, the pellet was resuspended with 1 mol/L 2,4

dinitrobenzenesulfonic acid sodium salt in carbonate buffer, pH 9.2,

and incubated at room temperature overnight with constant agitation.

The heat-aggregated DNP-OVAwas then washed 3 times with sterile

PBS and used for challenge.

Treatment of mice with anti-membrane Ig
antibodies followed by reconstitution with
anaphylactic or nonanaphylactic IgG1

Groups of mice were treated with 150 lg of rat anti-l (LO-MM-9)

and anti-d (LO-MD-6) mAbs administered intraperitoneally every

Abbreviations used

AHR: Airway hyperreactivity

BAL: Bronchoalveolar lavage

Crs: Dynamic compliance

DNP: Dinitrophenyl

DNP-EWI: Dinitrophenyl-coupled, egg white implant

EPO: Eosinophil peroxidase

Grs: Conductance of the respiratory system

OPD: o-Phenylenediamine

OVA: Ovalbumin
other day beginning 1 day before immunization and ending the day

before challenge (immunosuppressed mice) to suppress the antibody

production. The other group of mice received 300 lg of IR-418

(nonsuppressed mice), which is a rat immunoglobulin of IgG2a-k

isotype (same isotype as LO-MM-9 and LO-MD-6). On days 7 and

14, some immunosuppressed animals were reconstituted intrave-

nously with 30 lg of mouse anti-DNPmAb: anaphylactic IgG1, U7.6

(anaphylactic IgG1-reconstituted mice), or nonanaphylactic IgG1,

B8401-H5 (nonanaphylactic IgG1-reconstituted mice). The rat mAb

against mouse IgM and IgD and the rat mIg IR 418 were kindly

provided by the Experimental Immunology Unit (UCL, Brussels,

Belgium), and the mouse mAb B8401-H5 was a gift from Dr Van

Snick (UCL). The mouse mAb U7.6 was a gift from Dr Robert

Coffman (Dynavax Technologies, Berkeley, Calif).

Sensitization

Fragments of heat-coagulated hen’s egg white coupled with DNP

(DNP-EWI) were implanted in the subcutaneous tissue of the dorsal

region of nonsuppressed, immunosuppressed, or reconstituted mice.

After 14 days, the animals were challenged with 600 lg of heat-

aggregated DNP-OVA instilled into the trachea. Two days later, we

analyzed lung tissue and bronchoalveolar lavage (BAL) fluid (AHR,

differential cell count, and cytokine levels) and the antibody

response. Nonsensitized animals that only received intratracheal

challenge with DNP-OVA comprised the control group.

BAL and cell counts

Forty-eight hours after antigen challenge, mice were killed with an

overdose of chloral hydrate, and the lungswerewashedwith 10mL of

saline with 10 mmol/L EDTA through the pulmonary artery. The

tracheas were cannulated, and the airway lumina were washed with

6 3 0.5 mL of HBSS. The resulting BAL fluids were immediately

centrifuged at 800 rpm and 48C for 10minutes. The supernatants were

stored for cytokine and chemokine determination. The cell pellets

were resuspended in 1 mL of HBSS for cell counts. Total cell counts

were performed in a hemocytometer, and differential cell counts were

performed in cytocentrifuge preparations stained with Wright-

Giemsa. The lungs were then removed, weighed, and homogenized

to give a 5% (wt/vol) suspension in HBSS and centrifuged (3000 rpm

for 10 minutes). After lysis of red blood cells, the pellet was

homogenized in HBSS plus hexadecyltrimethylammonium bromide

for eosinophil peroxidase (EPO) assay.

Assay for EPO activity

EPO activity was measured in lung tissue according to the method

of Strath et al.25 The suspension of lung tissue was freeze-thawed 3

times with liquid nitrogen. After centrifugation at 48C for 10 minutes,

the lung extracts were serially diluted and placed in 96-well plates (75

lL/well), followed by the addition of 150 lL of substrate (1.5 mmol/

L o-phenylenediamine [OPD] and 6.6 mmol/L H2O2 in 0.05 mol/L

Tris-HCl, pH 8.0). After 30 minutes at room temperature, the reaction

was stopped with the addition of 75 lL of 0.2 mol/L citric acid, and

absorbance of the samples was determined at 492 nm.

Quantification of IL-5 and eotaxin

IL-5 and eotaxin levels were measured in BAL fluid by using

a specific 2-site sandwich ELISA with the following mAbs: for IL-5,

TRFK5 and biotinylated TRFK4; for eotaxin, AF420NA and

biotinylated BAF420. Binding of biotinylated mAbs was detected

with streptoavidin-biotinylated horseradish peroxidase complex

(Amersham Int, Amersham, United Kingdom) and 2-29-azino-

bis(3-ethylbenz-thiazoline-6-sulfonic acid) or OPD (Sigma

Chemical Co, St Louis, Mo) in 0.1 mol/L citrate buffer containing

hydrogen peroxide. Samples were quantified by comparison with

standard curves of recombinant mouse IL-5 or eotaxin. The results
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FIG 1. Effect of anaphylactic and nonanaphylactic IgG1 on airway eosinophilic inflammation. Mice were

immunized and treated as depicted. Two days after challenge, BAL fluid was collected, and total cell and

eosinophil numbers were estimated. Data represent means ± SEMs for 4 to 5 animals per group. +P< .05

compared with the IR-418etreated group; *P< .05 compared with untreated group.
R
h
i o
were expressed as the arithmetic mean ± SEM for 5 samples per

group. The detection limit of the assays was 15.62 pg/mL.

Measurement of serum antibodies

Determination of serum antibody levels was performed by means

of ELISA with 96-well plates coated with OVA or DNP-BSA.

Peroxidase-conjugated rat mAb against mouse j chain (LO-MK-1)

was used as a second antibody. The reactions were developed with

OPD (Sigma Chemical Co) and H2O2 (Sicalab, Sa~o Paulo, Brazil).

The plates were read at 492 nm on an automated ELISA reader

(Titerteck-Multiskan, Flow Labs). LO-MK-1 was developed in the

Experimental Immunology Unit (UCL) and is commercially avail-

able (Serotec, Kidlington, United Kingdom).

Measurement of airway responsiveness

Conductance of the respiratory system (Grs) and dynamic

compliance (Crs) were monitored in anesthetized, tracheostomized,

and ventilated mice in a Harvard 386 apparatus. Different doses of

methacholine (from 0.09 to 300 lg in 30 lL) were administered

through a silastic catheter tied into the jugular vein, and data were

stored at 30 seconds and 1, 2, 3, and 4 minutes after agonist injection.

Plethysmograph pressure (from which changes in lung volume were

derived) and tracheal pressure were transduced with differential

pressure transducers. The outputs were amplified and transferred to

a computer in which 6 to 10 consecutive breaths were stored and

averaged. The Grs and Crs peak response to each agonist dose was

expressed as a percentage of the baseline value obtained before the

next dose of agonist. The estimated dose of methacholine required to

reduce Grs to 50% and Crs to 40% of their control values was

estimated from the log dose-peak response curve.

Statistical analysis

All values are expressed as means ± SEMs. Parametric data were

evaluated by using 1-way ANOVA, followed by the Tukey test for
multiple comparisons. Nonparametric data were assessed by using

Kruskal-Wallis 1-way ANOVA on ranks, followed by the Dunn test

for multiple comparisons.26 Differences were considered statistically

significant at a P value of less than .05. The statistical software

SigmaStat 2.0 forWindows (Jandel Scientific, Chicago, Ill) was used.

RESULTS

Only anaphylactic IgG1 had the ability to
enhance eosinophil accumulation in BAL fluid
and lung tissue

The role of IgG1 antibodies in the accumulation of
inflammatory cells in response to intratracheal antigen
challenge was analyzed in immunosuppressed mice
reconstituted with either type of IgG1 and immunized
with DNP-EWI (Fig 1). Nonsuppressed and immuno-
suppressed mice were immunized in a similar way as
positive and negative controls for the humoral response.
Airway challenge of nonsuppressed mice with DNP-OVA
induced a significant increase in cell influx into BAL fluid
compared with that seen in mice that were only challenged
(control group), and 54% of the cells were eosinophils. In
anaphylactic IgG1-reconstituted mice the total cell counts
were also increased after DNP-OVA challenge compared
with those seen in nonsuppressed mice or the control
group, and eosinophils were the predominant cell type in
BAL (;66%). Although immunosuppressed mice or
nonanaphylactic IgG1-reconstituted mice had more
eosinophils in BAL fluid compared with the control
group, the number of eosinophils was less than that
observed in nonsuppressed or anaphylactic IgG1-re-
constituted mice. In the lung tissue the accumulation of
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eosinophils was evaluated on the basis of the levels of
EPO (Fig 2). High EPO activity was only found in the
homogenates of lung tissue from nonsuppressed and
anaphylactic IgG1-reconstituted mice, indicating an in-
tense lung eosinophilia in these groups but not in the
others.

IL-5 and eotaxin in BAL fluid from
IgG1-reconstituted mice

IL-5 and eotaxin, which are selective eosinophil
chemoattractants,27 were then measured in BAL fluid
from IgG1-reconstituted mice. As shown in Fig 3, A, the
levels of IL-5 were comparable with those of the
nonsuppressed group only in the anaphylactic IgG1-
reconstituted group. Immunosuppressed mice and non-
anaphylactic IgG1-reconstituted mice displayed low
levels of IL-5, but these levels were still significantly
greater than those of the control group. Similar results
were obtained with regard to the levels of eotaxin in BAL
fluid from the same groups of mice (Fig 3, B).

Role of IgG1 antibodies in the development of
airway hyperresponsiveness

The response of the groups of mice reported above to
methacholine was determined in vivo 48 hours after
antigen challenge to determine the contribution of IgG1
antibodies to the development of functional changes in the
lung. The results in Fig 4 are expressed as the log of the
methacholine dose that reduced Grs values to 50% andCrs
values to 40% of baseline. Nonsuppressed mice showed
AHR in comparison with the control group because lower
doses of the agonist were required to reduce Grs (Fig 4, A)

FIG 2. Comparison between EPO activity in the lung tissue from

anaphylactic and nonanaphylactic IgG1-reconstituted mice. Lungs

from mice described in Fig 1 were homogenized 48 hours after

challenge. Data represent means ± SEMs for 4 to 5 animals per

group. *P< .05 for the control, immunosuppressed, and non-

anaphylactic IgG1-reconstituted groups compared with the non-

suppressed and anaphylactic IgG1-reconstituted groups. �,

Control group; d, nonsuppressed group; }, immunosuppressed

group; D, anaphylactic IgG1-reconstituted group; m nonanaphy-

lactic IgG1-reconstituted group.
and Crs (Fig 4, B) in the former group. Immunosuppressed
or nonanaphylactic IgG1-reconstituted mice were unable
to show AHR after antigen challenge, and their Grs and
Crs values did not differ significantly from those of
the control group. In contrast, the reconstitution with
anaphylactic IgG1 antibodies restored AHR to the agonist.

Anaphylactic or nonanaphylactic IgG1
reconstitution restored the serum anti-DNP
antibody levels in immunosuppressed mice

The discrepancies thus far observed between anaphy-
lactic and nonanaphylactic reconstituted mice could be
due to different levels of serum antibody and not due to
their biologic activity. Therefore all groups of mice were
bled 48 hours after antigen challenge, and their serum
levels of OVA- and DNP-specific antibodies were
determined by means of ELISA (Fig 5). As expected,
the anti-l and anti-dmAb treatment induced an abrogation
of the antibody response, and both OVA- and DNP-
specific antibody levels in the immunosuppressed group
were similar to those of the control group and quite less
than those of the nonsuppressed group. The administration
of anaphylactic or nonanaphylactic IgG1 equally restored
the anti-DNP antibody levels in the immunosuppressed
mice, whereas the OVA-specific levels remained low. In
addition, the levels of DNP-specific anaphylactic or
nonanaphylactic IgG1 in reconstituted mice were similar
to those found in nonsuppressed mice that received DNP-
EWI and produced DNP-specific IgM, IgG1, and IgE
antibodies.19

DISCUSSION

In bronchial asthma cross-linking of allergen-specific
IgE on the surface of mast cells activates these cells,
leading to the release of inflammatory mediators that
evoke bronchoconstriction, bronchial mucosal edema, and
AHR.28 In addition, increasing evidence indicates that
IgG1 is capable of sensitizing murine mast cells in-
dependently of IgE, mediating not only immediate
hypersensitivity but also AHR.11,29 The early phase of
bronchoconstriction after allergen exposure in the mouse
also requires allergen-specific IgG.13 In this study we
demonstrated that only anaphylactic, but not non-
anaphylactic, IgG1 had the ability to restore lung
eosinophilic inflammation and AHR in mice submitted
to a B-cell immunosuppressive protocol. This difference
was neither due to their serum levels in reconstituted mice,
as demonstrated here, nor to their antigen-binding
capacities, as previously shown by the identical titration
curves obtained in ELISA by using DNP-BSAecoated
plates and biotinylated goat anti-mouse IgG1.22 The dose
of antibody used for reconstitution was also 15-fold
greater than the minimal dose of IgG1 used by Oshiba et
al11 to passively transfer AHR, and therefore the results
obtained in nonanaphylactic IgG1-reconstituted mice
cannot be ascribed to an insufficient amount of this
antibody. The 2 types of IgG1 differ in their mast
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FIG 3. Comparison between IL-5 and eotaxin levels in BAL fluid from anaphylactic and nonanaphylactic IgG1-

reconstituted mice. Two days after challenge, BAL fluid from all groups of mice were obtained for individual

measurement of IL-5 (A) and eotaxin (B) bymeans of ELISA (horizontal bars, mean values). +P< .05 compared

with the IR-418etreated group; *P< .05 compared with the untreated group.
cellebinding and mast celleactivating properties and
were identified in immunization protocols by using
different antigens, as well as among IgG1-producing
hybridoma cell lines.20,22 Reconstitution of immuno-
suppressed mice with anaphylactic IgG1 dramatically
potentiated (more than 4-fold) airway eosinophilic in-
flammation, as did reconstitution with IgE,19 despite the
significant number of eosinophils already present in BAL
fluid from immunosuppressed or nonanaphylactic IgG1-
reconstituted mice compared with nonimmunized mice.
These latter results confirm that sensitization is sufficient
for induction of late-phase inflammation, but the presence
of antibodies, such as anaphylactic IgG1 and IgE, might
determine the magnitude of this response. Likewise, Mayr
et al,5 using FceRIa chainedeficient mice in 2 models of
murine asthma, demonstrated that IgE-dependent mast
cell activation potentiates allergic airway inflammation
and AHR. However, there is no doubt that late-phase
reactions can be obtained in antibody-free models.4,30
Eosinophil accumulation in tissues is orchestrated by
IL-5 and eotaxin,31,32 and both IL-5 and eotaxin levels
were found to be proportional to total cell and eosinophil
numbers in BAL fluid from our experimental groups.
Infiltration of TH2 cells into the submucosal tissue of
airways and release of TH2-derived cytokines, mainly IL-4
and IL-5, control eosinophil recruitment and function in
the asthma process.33 In addition, beside their ability to
secrete mediators that directly mediate inflammatory
reactions, mast cells activated by cross-linking of their
surface IgE or FceRI can produce a variety of cytokines
that partly overlap with the cytokine pattern of TH2 cells.

34

IL-4 and TNF-a release by bone marrowederived mast
cells is also evoked by FccRIII aggregation.35 Because
these cytokines increase the expression of vascular
adhesion molecules, leading to a selective cell-type
recruitment, activation of mast cells by cross-linking of
anaphylactic IgG1 through antigen might be responsible
for TH2, and, consequently, eosinophil influx into the



J ALLERGY CLIN IMMUNOL

JULY 2004

102 Macedo-Soares et al

R
h
in
itis,

sin
u
sitis,

a
n
d

o
cu

la
r
d
ise

a
se

s

FIG 4. Effect of IgG1 reconstitution on conductance (A) and dynamic compliance (B) of the respiratory system.

Two days after challenge, mice were intravenously injected with different doses of methacholine, and results

were expressed as the dose (log) required to reduce Grs (ED50%) and Crs (ED40%; horizontal bars, mean

values). +P< .05 compared with the IR-418etreated group; *P< .05 compared with the untreated group.
airways of immunosuppressed mice reconstituted with
this type of antibody. Using IgE transgenic mice,
Maezawa et al36 showed that IgE-dependent mast cell
activation recruits primarily CD4+ T cells and not
eosinophils and further enhances antigen-specific TH2-
mediated eosinophil recruitment into the site of allergic
inflammation. Therefore the presence of TH2 cells among
the cells infiltrating the lung tissue and airways from mice
reconstituted with anaphylactic IgG1 and their further
activation by antigen would favor a higher local
concentration of IL-5 in this group compared with that
seen in the nonanaphylactic IgG1-reconstituted group,
potentiating the eosinophilic influx. As cellular sources of
eotaxin production, strong eotaxin staining was found on
sputum macrophages and epithelial cells from asthmatic
patients, with weak staining seen on eosinophils.37 In
a mouse model of OVA-induced pulmonary eosinophilia,
the principal cells producing eotaxin were also resident
lung cells, mainly epithelial cells and alveolar mac-
rophages, and CD4+ T cells did not regulate the expression
of this chemokine.38 On the basis of these findings and
taking into account the presence of high levels of eotaxin
in our anaphylactic IgG1-reconstituted mice, mast cells
seem to be good candidates capable of positively
regulating eotaxin production by lung resident cells in
our model.

Nevertheless, mast cells are not the only cells with
FccRIII in the lung. Strait et al12 reported that systemic
anaphylaxis in response to antigen challenge was obtained
in mice injected with goat anti-mouse IgD through an
alternative pathway involving IgG, FccRIII, and mac-
rophages. Although this mechanism has not been de-
scribed to our knowledge in any model of murine asthma,
we cannot exclude that alveolar macrophages might play
a role in anaphylactic IgG1-reconstituted mice. Further
experiments carried out in mast celledeficient mice might
elucidate this subject.

The correlative association between eosinophils and
AHR has been documented in several mammalian species,
including human subjects.39-41 However, in mouse
models the participation of eosinophils in the development
of AHR is not clear. AntieIL-5 antibody treatment
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FIG 5. OVA- and DNP-specific antibody levels in immunosuppressed or IgG1-reconstituted mice. Two days

after challenge, mice were bled, and antibody levels were determined by means of ELISA. Data represent the

means ± SEMs for 4 to 5 animals per group. *P< .05 compared with the respective untreated group.
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inhibits airway eosinophilia, but not AHR.42-44 In
contrast, IL-5edeficient mice, in which eosinophilia does
not develop, also do not have AHR, supporting a causal
relationship between eosinophilic airway inflammation
and AHR.45 Hogan et al46 proposed that other eosinophil-
independent pathways might sometimes mask the contri-
bution of these cells to the development of AHR. In our
model the respiratory mechanical parameters obtained in
anaphylactic IgG1-reconstituted mice showed increased
lung responsiveness to methacholine similar to that
obtained in nonsuppressed mice. It is interesting that
although some eosinophilic inflammation was still present
in immunosuppressed and nonanaphylactic IgG1-re-
constituted mice, no AHR was observed in these groups.
These findings seem to be related to the severity of local
inflammation and indicate that the presence of anaphy-
lactic antibody-sensitized mast cells is essential for the
development of AHR in our model. As previously
reported, the extent to which mast cells contribute to
AHR in mice is highly dependent on the experimental
model used to generate the airway response.44,47 Mayr et
al5 showed recently in FceRI-deficient mice that there
might be a synergy between mast cells and eosinophils in
the induction of AHR.

In conclusion, we demonstrated here for the first time
that the anaphylactic property of murine IgG1 proved
crucial to its capacity to potentiate lung eosinophilic
inflammation and to induce AHR.
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