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Introduction

Blood basophils are particularly important in IgE-
mediated allergic diseases, since they carry allergen-spe-
cific IgE immunoglobulins bound to high affinity IgE
receptors. For that reason, detection of basophil interac-
tion with allergen in vitro, such as microscopic or flow-
cytometric [1] follow-up of basophil degranulation, has
already been used in earlier times for diagnoses of aller-
gies.

The CD63 is a protein molecule of 53 kD expressed at
rest on the cytoplasmic granules of various cells. It has
been shown that human basophils activated in vitro by
allergen or anti-IgE antibody through their high affinity
receptor for IgE newly also express the CD63 marker on
their membrane [2]. In this study, we used a newly optim-
ized flow-cytometric procedure to assess CD63 expres-
sion and specific IgE on basophils isolated from patients
sensitized to house dust mites (Der p) and timothy pollen
(Lol p). We analyzed the reliability of this basophil activa-
tion test, establishing the cutoff level that offers the great-
est sensitivity and specificity.

Finally, we compared the results of flow cytometry
with those of other in vitro diagnostic tests such as specific
IgE determination (RAST), histamine release test and
Ag-specific sulfidoleukotriene production (Cellular Assay
Stimulation Test, CAST).

Material and Methods

54 patients suffering from asthma and/or allergic rhinitis follow-
ing sensitization to Dermatophagoides pteronyssinus and 51 patients
sensitized to Lolium perenne were investigated. 40 atopic patients
and 30 healthy subjects were also selected as controls. Diagnosis was
obtained by means of prick and/or intradermal tests, specific IgE
determination (CAP-FEIA, Pharmacia, Uppsala), histamine release
test by the Siraganian technique modified by us [3] and allergen-
specific sulfidoleukotriene production (CAST, Bühlmann, Switzer-
land). The basophil activation test originally developed by Sabbah
and Sainte-Laudy [4] determines the percentage of basophils which
expresses CD63 as an activation marker, by means of flow cytome-
try, after in vitro stimulation with allergen and using double labeling
with monoclonal antibody anti-CD63-PE and anti-IgE FITC.

We used aqueous ultrafiltered extracts devoid of any preserva-
tives of D. pteronyssinus and L. perenne (Bial Aristegi, Bilbao, Spain)
at final concentrations of Lol p 0.175 and 0.043 mg/ml and of Der p
1.4 and 0.35 mg/ml protein for histamine release test, Ag-specific sul-
fidoleukotriene production by CAST and Ag-induced basophil acti-
vation test. The basophils from the pellet were double-labeled by
adding 20 Ìl of anti-CD63 PE-labeled antibody (Caltag Laboratories,
Burlingame, Calif., USA), in tubes cytometer Falcon diluted 1:80
and anti-IgE FITC-labeled antibody (Caltag Laboratories) diluted
1:60. After incubation for 30 min at 4°C (protected from light expo-
sure), the cell suspensions were washed and centrifuged again at
1,000 g for 10 min. Then, we added 4 ml of erythrolytic reagent (Or-
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Fig. 1. Flow-Cytometric Allergen Stimulation Test (FAST) in pa-
tients allergic to inhalants and controls. Bas. Act. = Basophil activa-
tion.

tho-Mune lytic reagent, Ortho Diagnostic System, San Fernando de
Henares, Madrid) into each tube and left them at room temperature
for 5 min. The reaction was stopped with 1 ml of buffer Hepes, pH
7.3 without calcium or magnesium and containing EDTA (0.1%).
After centrifuging for another 5 min at 1,000 g the supernatant was
decanted and 500 Ìl of the Hepes buffer was added into each tube,
which was gently shaken before flow-cytometric analysis. Flow-
cytometric analysis of surface markers was performed at 488 nm on a
FACScan flow cytometer equipped with a 15-nW argon ion laser
(Becton Dickinson) and analyzed by CellQuest software.

On the histogram defined by forward scatter and side scatter, the
initial cell gate was defined by a bit map around lymphocytes. The
second gate was defined around cells showing high density anti-IgE
label, identifying them as basophils. In each assay, we assessed at
least 500 basophils. The other parameter analyzed on the identified
basophils was CD63.

Results and Discussion

No differences in basal values (nonactivated control)
were found between sensitized patients, atopic controls
and healthy controls. On the other hand, sensitized pa-
tients showed a significantly higher percentage of acti-
vated basophils after stimulation by allergen in vitro than
both control groups (p ! 0.001) (fig. 1). We found a signif-
icant correlation between the skin test and basophil acti-
vation test (r = 0.6, p ! 0.001). We also found a positive
and significant correlation between the basophil activa-
tion test and histamine release test (r = 0.76, p ! 0.001),
allergen-specific sulfidoleukotriene production (r = 0.72,
p ! 0.001) and serum allergen-specific IgE (r = 0.6, p !
0.001). Flow cytometry is an analytic technique suitable
to quantify the expression of cellular membrane markers,
such as CD63 on basophils. This technique was previous-
ly described and developed by Sainte-Laudy et al. [6–8]
for allergy diagnosis in 1994–1996. Some technical as-
pects have been modified by us, such as the use of aller-
gens in the fluid phase (with dilutions prepared right
before use), and the adjustment of the first stimulation
phase to the technique described for the CAST assay
(Bühlmann Labs), making it possible to run simultaneous-
ly both the determination of CD63 expression and evalua-
tion of sulfidoleukotriene production.

The basophil activation test is a highly reliable tech-
nique in the diagnosis of allergy to inhalant allergens. The
sensitivity of the basophil activation test was 93.5%, and
the specificity 98.4%, with a cutoff of 15% for positive
results. The good correlation observed between this tech-
nique and the test of the in vivo and in vitro diagnostic
techniques makes us consider the basophil activation test
a highly reliable procedure for the detection of IgE-
mediated allergy to inhalant allergens.
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