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IgE responses to Dermatophagoides
pteronyssinus native major allergens
Der p 1 and Der p 2 during long-term
specific immunotherapy
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We investigated by ELISA the IgE response to whole extract of the house-
dust mite Dermatophagoides pteronyssinus (Dp) and to the native l-najor
allergens, Der p 1 and Der p 2, in sera from 18 adult patients (group A)
with Dp-allergic asthma before (f,,) and 1, 2, 3, and 4 (tf-t.^) years after
subcutaneous specific immunotherapy (SIT). A qualitative reduction
(^=0,05) of the IgE responses to Dp and Der p 2 was observed from f, to
t^, but a highly statistical significant decrease appeared at /j {P<O,Q1). With
regard to Der p 1 IgE values, the immunotherapy induced a significant
decrease (F<0,01) at %, but not before. In group A, the IgE responses to
Der p 1 and Der p 2 were not correlated at ,̂, (r, =0,31; P=0,21) but were
correlated at t^ {r^=0J8; P=0,001), We also examined sera from 14 adult
patients (group B, same SIT schedule as group A) who were without
respiratory symptoms at the end of the third year (r,) of Dp SIT, At this
time (Cj), there were no significant differences in Der p 1 and Der p 2 IgE
levels between group A and group B,
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At! etnergitig body of evidence suggests that the
itTitiiunologic recognition of the major allergens of
the house-dust mite Dermatophagoides pteronyssinus
(Dp), Der p 1 and Der p 2, may differ in allergic
and normal subjects. In fact, in a recent study on
the physiologic basis of the T-cell respotise to Der
p 1 atid Der p 2 under standardized conditions (1),
we confirmed an earlier report (2) that in normal
subjects Der p 1 is tiot immunogenic atid that
Der p 2 exerts a powerful, not class II tnajor
histocotnpatibility complex (MHC)-restricted poly-
clonal mitogenic activity. This finding supports the
view that Der p 2 could act as a coligand or tiiitnic
the ricin toxin costitiiulatory action (1), Moreover,
in a study on the natural hutnoral respotise to
the tnite Lepidoglyphus destructor, Johansson et al,
(3) reported the absence of a specific serologic

response in the allergen-exposed healthy group,
and concluded that the "healthy" itiimune system
seetns to "igtiore" inhaled allergetis,

Tlierefore, we hazarded the hypothesis that in
normal subjects no MHC-restricted response is
elicitable by mite tnolecules, and, if any response
develops, it tnust pass through IgE with a pritning
induced by particular tnolecules that could be more
than simple allergetis. In other words, we suggested
that IgE could sotiietitnes represent a physiologic
step of the immutioresponse to certaiti antigen/
allergen systems,

Tlius, this study aitiied to examitie, according
to this assutnption, the different IgE response to
Der p 1 and Der p 2 in the sera of two series
of patients affected by respiratory allergy, before
and during subcutaneous specific immunotherapy
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(sc SIT), and to determine whether a causal rela-
tionship exists between the two responses.

Material and methods
Sera

Serum samples were obtained from two patient
groups. Group A sera catne from 18 adult subjects
affected by Dp respiratory allergy (asthtna), previ-
ously recruited for another study. For each patient,
samples harvested at the time of the diagnosis (f,,)
and at the end of the first (?j), second {tj), third
(fj), and fourth (̂ 4) years of sc SIT were available.
Dp SIT had been performed with commercial
extracts standardized in biologic units (4), accord-
ing to the administration schedule suggested by the
manufacturer (ALK-Abello, Madrid, Spain).

Because we did not have complete clinical data
for all group A subjects during the long-term SIT,
we selected another, distinct series of patients.
Group B sera came from 14 adult patients at the
end of the third (fj) year of Dp SIT (with the same
administration schedule as group A), with SIT
prescribed after a diagnosis of HDM-Dp-allergic
asthma. The inclusion criterion was that all the
patients must be in complete remission of the
respiratory symptoms (clinical recovery).

Mite extract

D. pteronyssinus extract was prepared frotn
whole-mite cultures (ALK-Abello). Proteins were
extracted with gentle shakitig at room temperature
for 1 h in 0.05 M ammoniutn bicarbonate buffer
1/10 (w/v) at pH 8. The homogenate was then
centrifuged at 22 000 g for 30 min at 4°C, and the
obtained supernatant was passed through a 0.2-|im
filter (Millipore, Bedford, MA, USA) after exten-
sive dialysis against distilled water. The protein
content was determined by the Lowry method (5).

Purification of Der p I and Der p 2

Der p 1 and Der p 2 major allergens were purified
from aqueous extract of D. pteronyssinus culture
by monoclonal antibody (mAb) affinity chroma-
tography, as described elsewhere (1). Briefly, Der
p 1 was eluted frotn tnAb Pt 1.5.13 immunosorbent
by using 100 mM glycine, pH 2.5. Der p 2 was
eluted with the same buffer frotn mAb CLB@ DpX
immunosorbent. Separate immunoaffinity columns
were used for each allergen. Eluted fractions were
pooled on the basis of protein content as detected
by absorbance at 280 nm, dialyzed against distilled
water, lyophilized, and frozen at -40°C until use.
Allergen purity was assayed by SDS-PAGE.

ELISA

D. pteronyssinus (Dp)-, Der p 1-, and Der p 2-
specific serum IgE were measured by ELISA.
Polystyrene microtiter wells (Costar, Cambridge,
MA, USA) were incubated at 37°C for 1 h with
50 |il/well of Dp extract (40 |ag/nil) or purified
allergens in coatitig solutioti (0.1 M bicarbonate
buffer, pH 9.6) at 10 |ig/tnl of concentration. After
washing three times with PBS 0.1% Tweeti 20
(PBS-T), wells were saturated with 150 ]il of a PBS-
BSA 1% solution for 15 tnin and washed agaiti with
PBS-T. Serum samples (50 [i\) were added to the
allergen-coated wells and the wells were incubated
for 2 h at rootn temperature. After washing four
times with PBS-T, 50 |il of a 1/1500 anti-human IgE
mAb peroxidase-conjugated (6) PBS solution
(BSA 1%, Tween-20 0.05%) was added to each
well, and the wells were incubated at room tetn-
perature for 1 h. After washing as above, 50 |Ltl of
the OPD substrate (o-phenylenediamine dihydro-
chloride 1 tiig/tnl in 50 niM citrate-phosphate
buffer, 0.03% H2O2, pH 6) was added to the wells
and incubated for 30 min, at rootn temperature, iti
the dark. After the reaction was stopped with
50 |j,] of HCl 2 M, the color developed was read at
492 nm in an automated ELISA reader. The results,
compared with a reference curve obtained by
measuring in parallel standard sera of ktiown con-
centratiotis, were expressed in RAST units/tnl (RU/
ml). Quantitative results were reproducible within
a factor of 2.

Statistics

The two-way atialysis of variance for randomized
blocks was used to cotnpare the tnean values of
Dp-, Der p 1-, and Der p 2-specific IgE, in group
A, from ?Q to t^. In the same group, tnultiple
comparison of mean values of the Dp-, Der p 1-
and Der p 2-specific IgE assessed at f|, tj, t^ and t^
with the ?() values, was performed with the Bonfer-
roni f-test and the Duncati test. The cotiiparison
between group A and group B Der p 1- and Der
p 2-specific IgE concentrations at fj was performed
with modified Student's f-test for unequal variance.
The correlations between Der p 1 and Der p 2 IgE
responses in group A at fg and t^ were evaluated
with Spearman's nonparametric test.

Results
The analysis of variance applied to group A

showed a significant differetice (P<0.001) between
tnean val-ues of the Dp-, Der p 1-, atid Der p 2-
specific IgE, from t^•, onward. The same analysis
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Fig. I. Levels of specific IgE to D. pteronyssinus whole extract
(triangles) in sera of patients (group A) with allergie asthma
before starting specific immunotherapy (/•„) and at following
years {ti-t^) of treatment. Values are expressed in conventional
RU/ml. Bars = means. *P=0.05: **P<0.01.
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Fig. 2. Levels of specific IgE to native purified major allergens
Der p 1 (closed circles) and Der p 2 (open circles) in sera of
patients (group A) with allergic asthma before starting specific
immunotherapy (t^^ and at following years (/i-t4) of treatment.
Values are expressed in conventional RU/ml. Bars = tiieans.
*/'=0.05: **7'<0.01.

showed a sigtiifieant difference (/'<0.001) betweeti
subjeet bloeks.

In group A, the multiple comparison between
mean values of the Dp- (Fig. 1), Der p 1-, and Der
p 2-speeific IgE (Fig. 2) at f̂  vs t^^-t^^ showed a
qualitative decrease (f=0.05) for Dp and Der p 2
since f,, but a highly statistically significatit
decrease (/'<0.01) appeared at (,. With regard to
Der p 1-specific IgE values, a significant decrease
(P<0.01) was evident at t^, but not before (Fig.
2).

IgE respotises to Der p 1 and Der p 2 in the
second series of patients (group B), at the third
year of SIT (̂ 3), were not statistically different from
those of group A at the satne SIT time {t^), since
the Der p 1 IgE mean value was 1.22 (SD 2.95)
(/',5=0.49, P=NS), and the Der p 2 IgE mean value
was 3.01 (SD 5.21) (f=0.39, /'=NS) (Fig. 3).

The IgE responses to Der p 1 and Der p 2 in
group A were not eorrelated at fg (/'j=0.31,
^=0.21), but did correlate at 3̂ (/•,=0.78, P=0.001).

Discnssion
IgE levels in group A patients eonfimied Der p

2 as the most immunologieally active tuoleeule
with respect to Der p 1; in fact, the quantitative
IgE response to the fortiier allergen was always
higher than to the latter. Furthertnore, in the
same group, the SlT-induced reduction of the Dp
and Der p 2 IgE values throughout the study
showed the Der p 2 respotise to be the relevant
one aiiiotig the others addressed to the whole
extract.

Nevertheless, even if Der p 1 IgE levels were
very low from the begitinitig of the study, the
signifieant reduction indueed by SIT only at ty^
suggests caution iv\ discounting the Der p 1 role in
allergie asthma. Indeed, as a eonstituent of mite
feces, it is readily airbortie (7) with respect to the
"body" allergen (8).

In the second series of patietits (group B), which
was comparable with group A for diagnosis and
SIT, the Der p 2 IgE values at f, were not signifi-
cantly differetit from the Der p 2 IgE assessed in
group A sera at the satne SIT time. Because the
inclusion criterion in group B was "the eotnplete
retnissioti of respiratory sytnptoms", it is probable
that in group B the elinieal improvement itiduced
by SIT was related to the reduction of Der p 2 IgE.
This assumptioti eoitieides with the results obtained
in 12 patietits (Fig. 3) beeause Der p 2 IgE levels
in their sera were low. However, the high levels of
Der p 2 IgE found in the sera of two patients who
were asymptotnatie raise the question: why were
these antibodies apparently not pathogenic in these
subjeets?

To exclude the possibility that the values ob-
tained in these patients could be due to a measure-
tnetit error or to an atypic tnember of the studied
population, we repeated the test and verified the
reeruititig criteria for group B. Tlie results con-
firmed the previous finditigs.

Tlie question of the exact contribution of the
carbohydrate moiety to the overall reaetion of an
allergen (9) was first raised when allergens started
to be characterized in the 1960s (10). In 1981,
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Aalberse et al. (11) described a periodate-sensitive,
heat-stable antigen recognized by IgE from human
sera and present not only in many unrelated foods
but also in pollen and often in vespid venom
(cross-reacting carbohydrate determinant [CCD]).
However, it was otily recently that van Ree et al.
(12), in a study of the purification of the novel
major allergen Lol p XI from Lolium perenne,
recognized the existence of sera with a predomi-
nantly anticarbohydrate IgE response, raising the
question of the role of these anticarbohydrate
antibodies in allergy.

Since the sugar epitope described in Lol p XI
is highly reactive with the mAb Dp6, obtained
after the immunization of Balb/c mice with D.
pteronyssinus extract and specific for a carbo-
hydrate determinant (12), it is possible that the
immunotherapy could have already acted on such
a component of the response, leaving the anti-
peptide IgE as memory atvtibodies.

In this debate, the study of the correlation
between Der p 1 atid Der p 2 responses is intri-
guing. In fact, in patients suffering from asthma
(group A, f,,), the IgE responses to the major
allergens investigated were not related (F=0.21),
but there was a significant correlation in the same
patients at % (P=0.001).

This finding suggests that SIT may induce a
synchronization betwecti the two serologic res-
ponses. In other words, such a coordinated IgE
response could be regarded more as a physiologic
than pathologic mechanism.

The fine mechanisms of antigen-allergen T and
B restriction in nortnal and allergic subjects have
yet to be clarified. In fact, it is being debated
whether the linear-immunodominance model (con-
tinuous epitopes) applies to the restriction of Der
p 1 and Der p 2 by the T-cell receptor and MHC
in normal subjects (1). Similarly, it is being debated
whether the currently accepted model of restriction
applies to the B-cell receptor (Ig) recognition of
mite antigens in normal subjects.

The absence of an IgE and IgG response in
normal subjects described by Johatissoti et al. (3)
strongly suggests a lack of serologic immuno-
genicity of the L. destructor antigens in the physi-
ologic system. Moreover, Freudenberger et al. (14)
reported that none of the normal subjects investi-
gated were positive for specific serum IgG anti-
bodies to the dust mite D. farinae.

The report by Oshika et al. (15) that 20% of
controls were positive for Der p 2-specific IgG
raises the question of whether the investigated
controls were aetually healthy "nonallergic" or
healthy "postallergic" subjects.

In conclusion, in our study, conventional
immunotherapy induced a highly significant reduc-
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Fig. 3. Levels of specific IgE to native, purified major allergens
Der p 1 (closed circles) and Der p 2 (open circles) in another
series of patients (group B) with complete remission of respi-
ratory symptoms at third year of specific immunotherapy.

rs = means.

tion of the Der p 1 and the Der p 2 IgE response
only after the third year of treatment. This suggests
that one must be cautious iti generalizing the
results of controlled clinical trials lasting less than
3 years (16, 17). Furthermore, in addition to the
changes usually obtained with SIT (18), long-term
treatment resulted in a significant correlation be-
tween the IgE respotises to the two major allergetis
investigated.
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