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Hypersensitivity to mugwort (Artemisia
vulgaris) in patients with peach allergy is
due to a common lipid transfer protein
allergen and is often without clinical

expression
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Background: The observation of mugwort-specific IgE anti-
bodies in patients with peach allergy suggests that mugwort
sensitization might play a role in sensitization to peach.
Objective: We sought to study the clinical manifestations of
mugwort hypersensitivity in patients with peach allergy, iden-
tify the common allergens, and evaluate their IgE cross-
reactivity.

Methods: Patients with oral allergy syndrome for peach and
specific IgE antibodies to mugwort were investigated for respi-
ratory symptoms during the mugwort season. Peach and mug-
wort allergens were identified by means of SDS-PAGE and IgE
immunoblotting. Immunoblotting inhibition experiments were
done to study cross-reactivity between peach and mugwort and
other pollens.

Results: Seventeen patients were studied, 10 with no seasonal
respiratory symptoms and 7 with clear late summer respirato-
ry symptoms. In IgE immunoblotting the 10 asymptomatic
patients reacted only to a 9-kd allergen of both mugwort and
peach, whereas the 7 patients with pollinosis reacted to other
allergens. Ten patients with mugwort allergy, no history of
allergy to peach, and negative results for peach-specific IgE
antibodies were also studied. The mugwort 9-kd protein was
identified as a lipid transfer protein (LTP) homologous to
peach LTP. Immunoblotting inhibition showed that IgE bind-
ing to the peach 9-kd band was totally inhibited by 4 g of
peach LTP but only by 400 pg of mugwort LTP, whereas 4 ug
of both mugwort and peach LTP totally inhibited the mugwort
immunoblotting. The results were similar with other pollens.
Conclusions: Patients sensitized only to the 9-kd LTP of mug-
wort do not present hay fever symptoms, and this sensitization
is a consequence of the peach sensitization. (J Allergy Clin
Immunol 2002;110:310-7.)
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Abbreviations used
LTP: Lipid transfer protein
SPT: Skin prick test

In southern Europe allergy to peach is not clinically
associated with any kind of pollinosis,!-4 and therefore
this sensitization seems independent of any pollen hyper-
sensitivity. This observation found its molecular basis in
the demonstration that Italian patients recognize as a
major allergen of Prunus persica a 9-kd lipid transfer
protein (LTP) that has not been described in homologous
form in the pollens most commonly involved in hay fever
in Europe, such as grasses and birch.5 In the Mediter-
ranean area the major allergens of Parietaria judaica, Par
j 1 and Par j 2,6 the minor ragweed allergen Amb a 6, and
Ole e 7 in olive pollen are the only allergenic LTPs thus
far described in pollens and have never been reported to
cross-react with food LTPs. However, Diaz-Perales et al8
described an LTP in Artemisia vulgaris pollen having an
amino acid sequence with 53% identity with P persica
LTP, although no clear IgE cross-reactivity was shown
between the 2 species. These results suggest that A vul-
garis exposure might be a factor inducing sensitization to
P persica or, on the contrary, that sensitization to peach
LTP induces cross-reactive IgE antibodies to A vulgaris.

A vulgaris major allergens are 2 proteins of 60 kd (Art
v 1) and 28 kd (Art v 2). These allergens give rise to the
so-called mugwort-spice syndrome®10 but not to allergy
to Prunoideae fruits. The present study was designed to
evaluate the clinical and immunologic aspects of the
association between P persica and A vulgaris hypersen-
sitivity. We investigated the respiratory symptoms to A
vulgaris of patients with peach allergy, the allergens of P
persica and mugwort, and their cross-reactivity.

METHODS
Patients and study design

Patients referred to the Allergy Center of the 3rd Department of
General Medicine of the University of Milan and to the Bizzozzero
Division of Niguarda Ca’ Granda Hospital of Milan for an oral
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allergy syndrome after eating peach were investigated for the pres-
ence of specific IgE antibodies to mugwort. In patients with positive
results, skin prick tests (SPTs) with fresh peach (prick-plus-prick
method!!) and commercial mugwort extract, peach-specific IgE
antibody tests (CAP-RAST, Pharmacia), and open food challenges
(a procedure we have already published?!12) for peach were done.
Patients with a positive open challenge result or a documented
history of severe reactions to peach and a positive CAP-RAST
result for peach and mugwort were evaluated for mugwort polli-
nosis by completing a diary card for respiratory symptoms during
the mugwort pollen season in 2000. Briefly, in July, August, and
September (the months when mugwort flowers in Italy), the patients
were asked to record their symptoms daily, attributing separate val-
ues to nasal, conjunctival, and bronchial symptoms (score range, 0-
3), and to enter the amount of drugs taken to reduce symptoms. The
pollen count was monitored and correlated with symptoms.
Patients were screened with commercial SPTs and CAP-RASTs
for other seasonal inhalant allergens (Stallergenes Italia, 1:100
wt/vol), such as grass, birch, wall pellitory, olive, and ragweed pol-
lens. Skin reactivity was evaluated according to the Position Paper
of the European Academy of Allergy and Clinical Immunology.!3
As control subjects, we recruited 10 subjects with a documented
history of mugwort allergy but no clinical symptoms and negative
CAP-RAST results for peach or other fruits.
Blood was drawn from all patients, and sera were collected and
stored at —80°C until used for in vitro tests to identify peach and
mugwort allergens and their cross-reactivity.

In vitro methods

Peach and mugwort extracts. Peach extract was prepared accord-
ing to the method described in detail in our previous study.!4 The
protein concentration of peach extract, determined by means of the
colorimetric method of Lowry et al!5 with Folin reagent, was 4.83
mg/mL. Mugwort extract (A vulgaris), olive (Olea europeae), rag-
weed (Ambrosia elatior), wall pellitory (Parietaria officinalis), and
grass (timothy pollen) were supplied by Pharmacia & Upjohn at
protein concentrations of 8§ mg/mL, 3.5 mg/mL, 4.5 mg/mL, 3
mg/mL, and 3 mg/mL, respectively, determined according to the
Bradford method.!16

SDS-PAGE immunoblotting. Peach and pollen extracts were sep-
arated in a discontinuous buffer system in SDS-polyacrylamide
7.5% to 20% separation gradient gel with 6% stacking gel at 6 mA
for 16 hours in a BIO-RAD Protein IIxi vertical electrophoresis slab
cell (BIO-RAD Laboratories), essentially according to the method
of Neville!7 and already described in detail.!4 The extracts, diluted
1:2 in sample buffer, had the following protein concentrations:
peach, 0.29 mg/cm gel; mugwort, 0.64 mg/cm gel; ragweed, 0.36
mg/cm gel; olive, 0.28 mg/cm gel; wall pellitory, 0.24 mg/cm gel;
and grass, 0.24 mg/cm gel.

A part of the gel was then electroblotted onto nitrocellulose
membrane paper (0.45 im, Amersham) and onto a polyvinyldifluo-
ride hydrophobic membrane (ProBlott) by using a Trans-blot cell
from BIO-RAD at 0.45 A and 100 V for 4 hours at 4°C. The nitro-
cellulose paper was cut into strips and incubated overnight with
each patient’s serum and with a negative control serum and then
incubated with iodine 125-labeled anti-human IgE antiserum and
exposed on autoradiographic film (Hyperfilm, Amersham) in expo-
sure cassettes at —70°C for 4 days.

HPLC

Purification of 9-kd mugwort and peach allergens. The peach
LTP was purified by using the chromatographic conditions previ-
ously described.!4 The 9-kd protein from mugwort extract was iso-
lated and purified under the same chromatographic conditions.
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Briefly, 500 puL of the pollen extract was injected into a cationic
exchange column (Resource-S 1 mL, Amersham Pharmacia
Biotech) connected with an HPLC system (AKTA Purifier, Amer-
sham Pharmacia Biotech). The mobile phase was sodium acetate 3-
hydrate buffer A (50 mmol/L CH;COONa x 3 H,O, pH 5) and
buffer B (50 mmol/L CH;COONa x 3 H,O, pH 5, plus 1 mol/L
NaCl). The gradient length was 20 column volumes, with a flow
rate of 1 mL/min. Absorbance was monitored at 280 nm.

Four peaks were detected. Because the first peak analyzed by
means of SDS-PAGE contained the 9-kd protein with other higher-
molecular-weight impurities, further resolution was achieved by
means of gel filtration with a Superdex 75 column equilibrated and
eluted with 15 mmol/L NaCl in 50 mmol/L sodium acetate 3-hydrate
buffer (pH 5) at a flow rate of 0.7 mL/min. A calibration curve was
prepared as previously reported.!4 The chromatogram showed 5
peaks that were concentrated and analyzed by means of SDS-PAGE
immunoblotting to evaluate its purity and IgE-binding capacity. The
protein content was measured by using the Bradford method. !0

Immunoblotting cross-inhibition between peach and mugwort
and peach and other pollens. An immunoblotting inhibition study
was done with pooled sera of patients allergic to peach to roughly
evaluate the cross-reactivity between mugwort and peach, with res-
piratory symptoms for mugwort (pool A). Briefly, 500 uL of pool A
was incubated for 1 hour with 500 uL of peach extract at protein
contents of 4, 0.4, and 0.04 mg. Four milligrams of crude peach
extract totally inhibited IgE binding only to a 9-kd band of mugwort
pollen. These data (not shown) indicated that a 9-kd protein was the
only allergen common to mugwort and peach, and therefore all fur-
ther experiments were done with purified allergen.

We assessed the cross-reactivity in an inhibition study. A pool of
serum from the 10 patients without respiratory symptoms for mug-
wort (pool B) and single sera from 2 patients (nos. 4 and 7) were
used. Briefly, 500 UL of pool B and of the 2 single sera were incu-
bated with 500 UL of a solution containing 4 g of purified 9-kd
peach LTP and another 500 pL. with 500 uL of a solution containing
4 ng of mugwort purified 9-kd allergen. After inhibition, peach and
mugwort immunoblotting was done, as described above. Because the
peach immunoblotting with serum pool B and the single sera was not
inhibited by 4 pg of 9-kd mugwort, the experiment was repeated
with 40 and 400 ug of 9-kd mugwort protein as inhibitors.

Because some patients also had a positive CAP-RAST result for
other pollens, cross-inhibition experiments were done between
peach and LTP-containing pollens, such as olive, ragweed, and wall
pellitory, with either pool A or single positive sera by using 0.4 and
0.04 mg of the inhibiting extracts.

Amino acid sequencing. Protein and peptide sequence analysis
was done on a Perkin Elmer Applied Biosystems 470A gas-phase
sequencer equipped with a 120A phenylthiohydantoin—amino acid
derivative analyzer. All chemicals were from Perkin-Elmer Applied
Biosystems.

RESULTS
Patients

Seventeen patients (14 female and 3 male patients;
mean age, 28.2 years; age range, 17-41 years) were
selected. Their demographic data; peach, mugwort, and
other pollen-specific IgE levels (CAP system); SPT
responses for mugwort; oral allergy syndrome grading
after challenge!8; and pollens causing symptoms are
reported in Table L.

During the mugwort pollen season (pollen counts for
mugwort and ragweed are reported in Fig 1, A), 2 groups
were identified: 10 patients had no symptoms, and the
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FIG 1. A, Mugwort and ragweed pollen counts in the year 2000 pollen season. B, Symptoms for mugwort
and ragweed during the 2000 pollen season in symptomatic and asymptomatic patients.
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other 7 had very clear late summer respiratory symp-  SDS immunoblotting

toms. A mean of the symptoms and drug consumption of

the 2 populations was used to plot Fig 1, B. Fig 2, A, shows the IgE immunoblotting of mugwort
The CAP-RAST values for mugwort for the 10 control extract. Even though all the patients reacted to a 9-kd

patients ranged from 8.5 to 14.5 kU/L (mean, 10.8 kU/L). band of mugwort, the 10 who had no seasonal respiratory
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FIG 2. A, IgE immunoblot of mugwort extract with the sera of 27 mugwort-sensitive patients. Patients 1 to
17 were allergic to peach: 1 to 10 were asymptomatic for mugwort pollinosis, and 11 to 17 had seasonal
respiratory symptoms. Patients 18 to 27 were asymptomatic for peach. B, IgE immunoblot of peach extract
with the sera from all peach-sensitive patients (nos. 1-17).

symptoms (nos. 1-10) reacted only to this protein, where-
as the 7 with seasonal respiratory symptoms also reacted
to higher-molecular-weight proteins (nos. 11-17), partic-
ularly to allergenic components with molecular weights
of 77, 60, 40, 20, 28, 16.5, and 14 kd. No reactivity to the
9-kd allergen was detected with the sera from patients
allergic to mugwort but not to peach (nos. 18-27).

Immunoblotting analysis of peach extract showed IgE
reactivity against a 9-kd protein (Fig 2, B), recently iden-
tified as an LTP, from all 17 sera. The 10 patients with no
seasonal respiratory symptoms who only reacted to the
9-kd band of the mugwort extract also reacted only to the
9-kd allergen of peach, whereas the 7 patients with sea-
sonal mugwort symptoms reacted to the higher-molecular-
weight allergens of peach, such as the 15-, 17-, and 20-
kd proteins, and only one at 40 to 70 kd.

HPLC: Purification of 9-kd mugwort and
peach allergens
The purity of the peach LTP was analyzed by means of

SDS-PAGE, with results similar to those we have already
reported.!4 After cationic exchange HPLC, we identified

a mugwort LTP in the first peak, but it was not pure.
Therefore we collected 10 mL of this impure fraction
(protein content, 0.03 mg/mL) by repeated runs and con-
centrated it to a final volume of 1 mL (protein content,
0.3 mg/mL). This was injected onto a gel filtration col-
umn, obtaining the 5 peaks. After comparison with the
chromatographic profile of the markers, we collected the
fraction corresponding to the second peak, which had an
appropriate molecular weight. The peak corresponding to
the purified 9-kd protein was collected by repeated runs,
concentrated again to a final volume of 1 mL with a pro-
tein content of 0.18 mg/mL, and analyzed by means of
SDS-PAGE and IgE immunoblotting. We demonstrated
its purity and its IgE-binding activity (data not shown).

Immunoblotting cross-inhibition between
peach and mugwort and peach and other
LTP-containing pollens

IgE binding to the 9-kd component of peach was
totally inhibited by means of preincubation of serum
pool B with 4 ug of peach LTP but not with 4 ng of mug-
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FIG 3. Left, Inhibition of IgE immunoblotting of the raw peach extract by mugwort-purified LTP at different
protein contents. Right, Inhibition of IgE immunoblotting of mugwort extract by peach-purified LTPs. Serum
pool from patients asymptomatic for mugwort was used (pool B).
TABLE I. Characteristics of patients
Peach Mugwort Peach Grass Wall Birch Ragweed Olive Other
CAP CAP OAS CAP pellitory CAP CAP CAP pollens
Patient system system Mugwort grading after system CAP system system system system causing
no. Sex Age (y) (kU/L) (kU/L) SPT challenge (kU/L) (kU/L) (kU/L) (kU/L) (kU/L) symptoms
1 F 32 242 3.5 3+ 11T <0.35 <0.35 <0.35 <0.35 1.27 -
2 F 38 3.75 33 2+ it <0.35 <0.35 <0.35 <0.35 0.80 -
3 M 18 56.4 7.32 2+ 11 1.33 5.49 <0.35 732 <0.35 -
4 F 29 27.8 10.6 1+ Iv* <0.35 1.72 <0.35 <035 <0.35 -
5 F 29 7.49 4.48 1+ Iv* <0.35 <0.35 <0.35 <035 <0.35 -
6 F 17 8.05 1.7 1+ 11 0.51 0.36 <0.35 1.56 1.70 -
7 F 35 21 1.06 3+ Iv* <0.35 <0.35 <0.35 <035 <0.35 -
8 F 30 16.4 2.02 1+ it <0.35 0.90 <0.35 <035 <0.35 -
9 F 37 2.77 1.19 2+ 11 0.49 <0.35 0.53 <035 <0.35 -
10 F 23 14 1.22 1+ 11T <0.35 <0.35 1.24 <035 <0.35 -
11 F 29 2.35 443 3+ it 59.3 12.3 28.2 4.03 2.51  Grass,
birch
12 M 21 11.2 87.7 4+ 11T >100 35.6 >100 5.88 <035 Grass, wall
pellitory
13 M 17 1.39 36 3+ 11 >100 5.67 18.6 10.6 <0.35  Grass,
ragweed
n - 14 F 41 14 100 4+ Iv* >100 82.4 >100 79.8 82.2 Birch,
a E §_ ragweed
'g_ g‘ a 15 F 23 7.74 44.9 2+ 11T 50.1 1.53 24.9 8.25 <035 Grass,
Xhe 3. birch,
g g o ragweed
@ n.‘g 16 F 24 6.85 20.5 2+ 11T 13.9 2.68 6.63 4.30 295 Grass,
birch,
ragweed
17 F 37 2.76 99.8 4+ 11T >100 3.2 8.82 24.6 17.5 Grass

Patients 11 to 17 were symptomatic for mugwort.
OAS, Oral allergy syndrome.
*According to severity on the basis of history and not to the challenge test.
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FIG 4. A, Inhibition of IgE immunoblotting of mugwort extract by 4 ug of peach and mugwort-purified LTPs
with sera from patient 7. B, Inhibition of IgE immunoblotting of the raw peach extract by 4 ug of mugwort
and peach LTPs with sera from patients 7 and 4.

Peach inhibition wort LTP (Fig 3, left). Only 400 pg of mugwort LTP
kD ] totally inhibited the IgE binding to the 9-kd component
of peach. Fig 3, right, shows that 4 ng of peach LTP
totally inhibited the IgE binding of pool B to the 9-kd
allergen of mugwort pollen, exactly like 4 ug of mug-

94— wort LTP. In each experiment a negative serum, tested as
a control, did not inhibit IgE binding to the different
67 — extracts. Fig 4, A shows the results of cross-inhibition
with a single patient’s sera, confirming that 4 g of both
4~ peach and mugwort LTP completely inhibited IgE bind-
ing to the mugwort 9-kd protein. However, 4 pg of mug-
wort LTP did not inhibit the IgE binding to peach LTP,
= whereas 4 ug of peach LTP did (Fig 4, B). Only 400 ug
of mugwort LTP inhibited the IgE binding to peach LTP

ot = (data not shown).
No inhibition of IgE binding to peach LTP was
14.4 — observed after preincubation of pool A with the extracts

of grass, olive, ragweed, and wall pellitory pollens (Fig
5). However, grass and ragweed inhibited binding to the
higher-molecular-weight allergens.

Using single sera for the cross-inhibition experiments
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Pool | Grass | Fagwesd | Wal Olive with olive pollen (Fig 6), we found that IgE binding to the
poon 9-kd allergen of the olive extract was completely inhibit-

ed by the lowest concentration of peach extract, whereas

FIG 5. Inhibition of IgE immunoblotting of the raw peach extract
by 0.4 and 0.04 mg of grass, ragweed, wall pellitory, and olive
extract using serum pool A.

the highest olive extract concentration only weakly inhib-
ited IgE binding to the 9-kd allergen of peach.



g 3
QA
T =
5 0
<a
Q

X.
“w o

Bnip pup pooy

316 Pastorello et al

pté
Olive 04mg

pti
Olive 04mg
Olive 0.04 mg

Olive 0.04 mg |

INHIBITORS — =

J ALLERGY CLIN IMMUNOL
AUGUST 2002

B OLIVE EXTRACT

94
67
43
30
201
14.4

pt6
Peach 0.04 mg

pt1
Peach 0.04 mg

pt 17
Peach 0.04 mg

Olive 0.04 mg

FIG 6. A, Inhibition of IgE immunoblotting of the raw peach extract with 0.4 and 0.04 mg of olive extract
using sera from patients 6, 1, and 4. B, Inhibition of IgE immunoblotting of olive extract by 0.4 and 0.04 mg
of raw peach extract with sera from patients 6, 1, and 17.

There was no IgE cross-reactivity between peach and
ragweed and peach and wall pellitory, either with serum
pool A or with single sera (data not shown).

Amino acid sequencing

The N-terminal sequence of the 9-kd purified mugwort
protein (14 amino acids) was Leu-Thr-Cys-Ser-Asp-Val-
Ser-Asn-Lys-Ile-Thr-Pro-Cys-Leu. A database search
indicated that this protein belongs to the LTP family with
64% homology and 43% identity with peach LTP (acces-
sion number, SWISS PROT P81402). Diaz-Perales et al8
reported a similar sequence with only 2 different amino
acids: Ala extra in position 1 and Ser in position 12, cor-
responding to Thr in position 11 in our sequence.

DISCUSSION

In this study we set out to elucidate the relationship
between sensitization to mugwort pollen and allergic
reactions to peach. We recruited 17 subjects with clear
allergic symptoms after eating peach and mugwort-
specific IgE antibodies to assess their symptoms during
the mugwort season and to study the pattern of IgE reac-
tivity to mugwort and peach and their cross-reactivity.

The seasonal study showed that 7 patients had polli-
nosis, and 10 had no seasonal rhinitis or asthma, which
was confirmed by comparing the seasonal diary records
and the pollen count. IgE immunoblotting showed that
these 10 patients only reacted to a 9-kd band in peach and

mugwort extracts, whereas the 7 symptomatic patients
responded to several proteins in both extracts. The 9-kd
peach allergen is already recognized as an LTP and is its
major allergen.!4 It has also been recognized in homolo-
gous form in mugwort because N-terminal sequence
analysis of the mugwort 9-kd protein confirmed its high
degree of sequence identity with the peach LTP (43%
identity and 64% homology), and it was cross-reactive
with the 9-kd peach allergen (Fig 4).

Because all the patients reacting only to this mugwort
protein were completely free of seasonal symptoms, sen-
sitization to this allergen presumably has no clinical sig-
nificance. The low positivity of mugwort-specific IgE
antibodies in patients with allergic reactions to
Prunoideae fruits should therefore be considered a form
of cross-reactivity because of the sensitization to peach
LTP and not vice versa. This emerged clearly from the
lack of IgE sensitization to the mugwort 9-kd LTP in
patients allergic to mugwort but not to peach (Fig 2,
patients 18-27). The fact that no one in this group react-
ed to this allergen strengthens our conclusions.

This cross-sensitization can be ascribed to the pres-
ence of common allergenic determinants on mugwort
and peach LTPs that are partially homologous, even
though the strongest allergen is probably peach LTP, as
can be inferred from the immunoblotting cross-inhibition
experiments (Figs 3 and 4) with the serum pool and with
single sera. The LTP in peach immunoblotting was total-
ly inhibited only by 400 pg of mugwort LTP, hardly at all
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by 40 pg, and not at all by 4 pg and was complete with 4
pg of peach LTP. This indicates that only a few allergenic
epitopes of peach LTP are present on the mugwort LTP.

Thus considering the lack of seasonal symptoms to
mugwort pollen in patients IgE sensitized exclusively to
mugwort LTP and the considerable amount of mugwort
LTP necessary to inhibit the LTP in the peach
immunoblotting, we can conclude that sensitization to
mugwort LTP is only an epiphenomenon of the sensitiza-
tion to peach LTP and not a factor favoring peach allergic
reactivity. The same observations hold for the sensitiza-
tion toward olive LTP that seems to depend exclusively on
sensitization to peach LTP. Cross-inhibition experiments
showed that peach at a very low concentration totally
inhibited IgE binding to the olive LTP but not vice versa.
Even though few patients had positive IgE antibodies
toward olive pollen (this tree is not frequent in the Milan
area), they allow us to extend our considerations to olive,
positivity to which could be clinically totally silent when
exclusively caused by LTP sensitization.

The absence of cross-reactivity with wall pellitory and
ragweed LTPs once again demonstrates that the sensiti-
zation to peach is not dependent on sensitization to any
LTP-containing pollens but is a real food allergy. We can
thus conclude that, unlike the model of birch pollen and
apple sensitization, allergy to peach is not pollen depen-
dent or at least does not depend on the pollens we usual-
ly consider in the Mediterranean area. In the future, we
will try to clarify why so many people in Italy and Spain
are sensitized to LTPs in all possible forms.

We cannot, however, explain why patients with posi-
tive results only to mugwort LTP have no respiratory
symptoms to mugwort pollen, especially because this
protein seems amply present in mugwort extract, as
shown in SDS-PAGE analysis. We believe it is only the
low level of mugwort-specific IgE (Table I), explained by
the sensitization to only some epitopes of the mugwort
LTP, that elicits a mugwort-positive RAST result with no
clinical counterpart. These findings agree with those of
our previous report that an RAST positivity of less than
10 kU/L specific IgE antibodies for pollens such as grass
and birch is often not associated with seasonal respirato-
ry symptoms, whereas higher values are so associated.!?

In conclusion, this study showed that sensitization to
mugwort LTP is a consequence of sensitization to peach
LTP and that CAP-RAST positivity to mugwort at a low
titer in subjects allergic to peach without any other polli-
nosis has no clinical expression and can be considered an
epiphenomenon of peach LTP sensitization.
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