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Since peaehes.are a re^latively commo.n cause offood allergy, we set out to identdy the allergens involved. with the use
oJ 4 panet oJ 4d sera Jrom patienls allery-ic îo pea(h, we demonstru.te that most of the allergenicity ofthat lruit is
conlìned to the skin, rather than to theflesh of peaches, and conesponds to o prótrt, ààuúà iiih ín estiínarca
molecular weight of 8-10 kD.

INTRODUCTION
Although different immunologic
mechanisms have been implied in
food allergy, IgE-mediated hyper-
sensitivity has been clearly estab-
lished.r In particular, a variety of
fruits have been described as causa-
tive agents of alleryic reactions,2-5
although very little is known about
the nature of the offending aller-
gens.ó Diagnosis of fruit alÉrgy is
usually based on the patient's his-
tory, exclusion diet or food chal-
lenge, and occasionally, on skin
prick testing or in vitro methods.T

In the Mediterranean aÍea, peach
is a relatively common cause of al-
lergic reactions,s sometimes leading
to severe symptoms. As is the case
with the majority of fruits, the aller-
gens involved in these reactions
have not been yet identified. A pa-
tient with alleryic reactions after the
ingestion of diflerent fruits has been
reported recently. This patient had
serum IgE specific to a 30-kD com-
ponent present in various fruit ex-
tracts including peach.e

In order to develop a practical
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approach for diagnosis and to iden-
tify the allergens involved in peach
allergy, we studied 48 patients with
a history of peach allergy. We show
that the most important allergen is
an 8- l0-kD protein doublet present
only in the peach's skin. There are
also other minor allergens, common
to skin and flesh, with higher molec-
ular weights.

MATERIALS AND METHODS

Serum Samples
Sera from 48 patients with peach
allergy (35 women and 13 men)
were collected. Their mean age was
21 years (range L6-27 years). The
initial diagnosis of peach allergy was
made based on clinical historv and
positive scratch tests using fresh
fruit. Clinical manifestations varied
from local cutaneous to generalized
reactions after ingestion, contact, or
even inhalation of peach dust.
Extracts
Fresh local peaches were hand-
peeled, and two different extracts
were prepared: either skin or flesh
was crushed at 4'C with a commer-
cial blender in the presence of 50
mM Tris-HCl, 0.7% NaCl, pH 7
(TBS) with the addition of I mM
PMSF as a protease inhibitor, in a
1:1.5 (weight:volume) ratio. The re-
sulting puree was frltered through a
muslin cloth, centrifuged at 10,000
g (4 "C,20 minutes) and the super-
natant was extensivelv dialvzed

against TBS, I mM PMSF, and fi-
nally against TBS with no additives,
using a dyalisis tubing with a nom-
inal cutoff of 6-8 kD (Spectrapor,
Los Angeles, CA). The extracts were
then centrifuged, sterile filtered, and
frozen until use. An identical pro-
cedure was employed to prepare
plum and apricot extracts.
Spectfic IgE Determination
Immunolon II (Dynatech, Cam-
bridge MA) wells were coated with
100 pL of either flesh or skin ex-
tracts. Optimal coating conditions
for each extract were determined
with fresh extracts by checkerboard
titration. Thereafter frozen extracts
were employed with similar results.
After blocking the plates with l7o
bovine serum albumin in PBS, the
plates were washed with PBS ,0.05%
Tween-2O, air-dried, sealed, and
kept at 4 "C until use. Specific IgE
was determined by ELISA using the
Hamlet(Rr lAteryia e InmunoÍogía
Abelló, S. A., Madrid) procedure
and reagents.
Immunoblotting
Proteins from either flesh or skin
extracts were separated on an SDS-
PAGE gel (polyacrylamide gradient
8% t-o l8%), according to Laem-
mli.ro After running, part of the gel
was cut for Coomassie blue staining,
and the rest was electrotransfered to
nitrocellulose.r' The nitrocellulose
was cut into strips, blocked with
PBS, 0.05% Tween-2O. 0.5% de-
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fated dry milk, and incubated with
either a pool of positive sera or a
pool of sera from healthy subjects,
diluted l:5 in the same buffer. Spe-
cific IgE was detected by autoradi-
ography after a second incubation
with'2sl-labeled monoclonal anti-
human IgE antibody (Hamlet(R), Al-
ergia e Inmunología Abelló, S. A.,
Madrid).

RESULTS AND DISCUSSION
The levels of specific IgE in the pa-
tients' sera were determined by
ELISA both to skin and flesh ex-
tracts, and the results are shown in
Table l. The specificity of the test
was checked with a panel of 20 sera
from subjects with no history of
fruit allergy, all of which proved
negative against both extracts. The
majority of the patients (81%) had
specific IgE to peach.

There is, however, a considerable
difference between the reactivity to
flesh and skin extracts. Whereas
79% of the patients had specific IgE
to skin, only 52% of them were
positive to flesh extract. If only
those sera with IgE levels of class 2
or above are considered positive,
then that difference is even more
impressive;65% are positive to skin
compared with only 17% positive to
llesh. Even in those cases in which
the patients were positive to both
extracts, the levels of specific IgE to
flesh was always much lower than
to skin.

Only one patient (2%) was nega-
tive to skin but positive to flesh, and
in this case with a very low titer
(class I ). A comparison of the results
for each individual serum is shown
in Figure 1. These results indicate
that, although both the skin and the
flesh of the peach may induce hy-

Table 1. Specific lgE to Peach Extracts'

persensitivity, the allergenic activity M W
of peaches is largely concentrated in ( Kd )the skin.

It is noteworthy to mention that
when we tried to prepare the ex-
tracts at room temperature rather
than at 4 "C and/or in the absence
of protease inhibitor, we obtained
very low levels of activity. This sug-
gests the presence of proteases in the
extracts whose activity has to be
maintained at minimal levels during
the preparation of the extracts to
prevent protein degradation and the
consequent loss of activity.

The allergenic difference detected
by ELISA between flesh and skin
could be due to the presence of the
same allergens in different concen-
trations in both extracts, or to the
existence of one or more allergens
exclusive to the skin. In order to
discriminate between these two al-
ternatives, and to identify the aller-
gens involved in peach allergy, we
analyzed both extracts by immuno-
blotting. Samples of skin and flesh
extracts were electrophoresed in the
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Figure 2. Identification of peach allergens
by immunoblotting. On the left (+), autora-
diography of a blot of flesh (F), and skin (S)
proteins probed with a pool of positive sera.
On the right (-) the same exrracts probed
with a pool of normal sera.

presence of SDS and 2-mercapto-
ethanol, blotted onto nitrocellulose,
and probed with a pool of sera with
the highest titers of specific IgE to
both extracts (classes 3-4 and 2-3 to
skin and flesh, respectively). The re-
sults are shown in Figure 2. Coo-
massie blue staining of the gels was
difficult to interpret due to the high
content in carbohydrates in both ex-
tracts, which resulted in a far from
optimal staining; however, at least
hve very weak bands could be iden-
tif,red common to both extracts with
apparent molecular weights of 70,
66, 60,58, and 30 kD, respectively.
In addition, the skin extract showed
an exclusive band, much more in-
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Figure l. Comparison of specifrc IgE levels

of the individual sera to skin and flesh peach
extracts.

Skin
Flesh

10 (21%l
23 (48/")

7 (15%)
17 (35o/"',)

11 (23/") 16 (33o/")
7  (15%) 1(2/o)

4 (8/.)
0 (0%)

* The results are expressed as the number of sera of each specific lgE class. Numbers in
parentheses indicate the percentage of the total for each class.
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tense than the rest, with an esti-
mated molecular weight of l0 kD.
In the immunoblots, weak IgE-
binding components, common to
both extracts, can be identified cor-
responding to 70-, 66-, and 58-kD
bands, plus an additional 43-40-kD
component that cannot be identi-
fied in the Coomassie blue stained
gel. Again, a strong lgE-binding
component, exclusive to skin, can
be seen. It corresponds to the lO-kD
band, although it appears to beìre-
solved in a doublet of approxi-
mately 10 and 8 kD. It seems that
the different allergenicity of peach
skin and flesh is not due to differ-
ences in the relative concentrations
of allergens, but rather, it is due to
the existence of an allergen exclu-
sive to skin.

The result of this work contrasts
with a recent report of a patient with
alleryic reactions after the ingestion
of various fruits, who had serum IgE
specific to a 30-kD component pres-
ent in different fruits, among them,
flesh and skin peach extracts.e Al-
though we find a 30-kD band com-
mon to both extracts, we have not
detected specific IgE to it. We can
think of several explanations to ac-
count for that discrepancy. (l) In
our work, allergens have been iden-
tifred using a pool of highty positive
sera. It is possible that some individ-
ual sera may recognize a 30-kD
component present in both extracts.
That would represent, however, the
exception rather than the rule, as we
have shown that 50% of the sera are
positive only to skin, and in the rest,
the levels of specific IgE are always
much higher to skin than to flesh.
(2) The authors of that report do not
state whether the 30-kD band was
estimated under reducing or nonre-
ducing conditions. If their samples
were run under nonreducing con-
ditions, then the 30-kD band could
correspond to one of the larger weak
allergenic bands that we detect un-
der reducing conditions, provided
that protein has intramolecular di-
sulphide bonds.r2 (3) Following the
same argument, the allergenicity of

the 30-kD component might have
been abolished upon reduction, as
it has been described with other al-
lergens.r3 (4) Finally, the allergen
described by the author is common
to a variety of different fruits. We
have performed ELISA against two
very closely related fruits, plum and
apricot, with a selection of 24 sera
and found no evidence of crossreac-
tivity among them. A total of 18
(7 5%) of the sera were positive to
peach skin, but only eight (33%)
proved positive to plum skin, all of
them being also positive to apricot
skin. Most significantly, the two sera
with the highests titer of specific IgE
against plum and apricot were neg-
ative against peach skin. This result
strongly suggests that the 8-10-kD
allergen that we describe is exclusive
to peach skin. The remaining six
sera were positive both to peach skin
and flesh thus opening the possibil-
ity of a certain degree of crossreac-
tivity limited to the minor bands
detected in peach skin and flesh.

Crossreactivity between food and
pollen allergens, notably in the case
of apple and birch, have been
found.t A similar situation could
occur in the case of peach. Although
we cannot exclude that possibility,
the clinical history of the patients
studied fails to show any correlation
between allergy to peach and any
other inhalant or food allergen.

In summary, we have demon-
strated the existence of a 8-10-kD
protein doublet, exclusive to peach
skin, which largely accounts for the
allergenicity of that fruit, for which
we tentatively propose the name of
Pru p /. The extreme difference in
allergenicity found between the
fruit's skin and flesh should be taken
into consideration in the prepara-
tion of peach extracts for in vivo
and in vitro tests, and should be
explored in the case of other fruits.
Results similar to the ones we de-
scribe could, in some instances, ex-
plain the poor correlation fre-
quently found between symptoms
and in vivo (prick test) or in vitro
fruit allergy diagnosis.
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