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Allergy to Rosaceae: the peach

M. Lazaro, J. Cuesta®* and J. M. Igea

“Allergoasma” Clinic, Salamanca
«“Jiménez Diaz” Foundation, Madrid, Spain

The peach is the fruit of the peach tree (Prunus
persica or Prunus vulgaris), a member of the botani-
cal Rosaceae family (Table I). It is known under
several different names in Spain, according to the
various regions and varieties (abridero, durazno,
peseguero, presquero, prisco or presquillero). An
important proportion of the peach production is con-
sumed as fresh fruit, but it is also used in multiple
transformation and conservation processes and con-
sumed as juice, syrup or nectar, preserves, dried
strips, etc. the nutrient composition of the peach is
presented in Table II. The flowers and seeds of the
peach tree are also used in the manufacture of medi-
cinal syrups and aromatic seasonings.

HISTORY

The peach tree originates in China, where it was
known as "tree of life", and particularly in the nor-
thern mountainous regions of that country. From this
area of origin it later spread throughout the areas ade-
quate for its cultivation, at first in the Asiatic conti-
nent where it was particularly well-known in Afgha-
nistan and northern India. It was imported into
Europe by the Romans, who introduced its cultiva-
tion in their colonies, among them in Spain. The Spa-
niards then transferred it to the American continent
immediately after its discovery.

PRODUCTION

Spain is a country with a considerable produc-
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tion of this fruit. Although is better known for its
large citric production, this and other members of
the Rosaceae family (such as apples and pears)
are also harvested. Apples occupy the first place
in production among all tree fruits.

The production of peaches is important (924,800
tons/year)', although less so than that of apples, and
Spain occupies a first-rank place among the Euro-
pean producing countries together with Italy, Fran-
ce and Greece. It is also an important exporter of
this fruit to other countries such as France or Ger-
many. The national consumption of this fruit (3.70
kg per person and year)® is surpassed by that of
another Rosaceae member, the apple, with a con-
sumption that is three times higher.

Cultivation of the peach tree in the American
continent has achieved a great importance, parti-
cularly in the USA, which has become the first
producer worldwide. Other countries in this conti-
nent, such as Chile, Argentine and Mexico, are
also important producers of this fruit.

SIGNIFICANCE OF THE PEACH AS A
CAUSE OF ALLERGY

The data obtained in Spain in the course of the
"Allergologica 92" study on the frequency of food
allergy”® show that fruits are the foremost cause of this
type of allergy with a 27% frequency. Our own group
studied a population of 95 pollinosis patients in order
to ascertain which fruits were most frequently invol-
ved in this problem. This study encompassed a ques-
tionnaire survey, skin tests using the prick-by-prick
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Table I. The family Rosaceae
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Subfamily Genus

Species

Spiraeoideae Spiraea
Aruncus
Holodiscus
Physocarpus
Sorbaria
Quillaja
Filipendula
Exochorda

Prunoideae Prunus

Nuttalia

Amygdalus communis (almond),
Prunus armeniaca (apricot),
Prunus avium (cherry),

Prunus persica (peach),

Prunus domestica (prune)

Rubus
Potentilla
Fragaria
Sibbaldia
Alchemilla
Aphanes
Rosa
Agrimonia
Sanguisorba
Acaena
Cliffortia

Rosoideae

Fragaria vesca (strawberry)

Dryas
Geum

Dryadoideae

Cotoneaster
Mespilus
Crataegus
Crataemespilus
Sorbus
Cydonia
Eriobotrya
Pyrus

Malus
Amelanchier

Pomoideae

Mespilus germanica (medlar)

Pyrus communis (pear)
Pyrus malus (apple)

method, and oral challenge tests*. In this study, the
fruit most frequently causing allergic reactions was
the peach (12%), followed by the melon (7%). Thus,
alimentary fruit allergy in our environment is caused
mainly by two botanical families, the Rosaceae and
the Cucurbitaceae. The apple, a fruit that is fre-
quently implicated in allergic reactions in pollenosis
patients in other countries, caused only 3% of the
reactions in our study; all these reactions were asso-
ciated with the presence of peach allergy.

Among the paediatric population, according to
the "Allergologica 92" study, allergy to foodstuffs
such as milk, egg and fish predominates in chil-
dren under 5 years of age, while in patients older
than this fresh fruits achieve a particular impor-
tance’. Crespo et al.’ have reported the peach to be
a frequent cause of food allergy in a population
under 15 years in age, and particularly so in
patients with sensitization to several foodstuffs.

Classically, the alimentary habits of a given popu-
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Table II. Nutrient composition of the peach

Calories (per 100 mg) 48
Proteins (%) 0,7
Lipids (%) 0,2
Sugars (%) 12,1
Water (%) 86,7

lation and the predominant pollen species in that
area have been related to the types of foodstuffs cau-
sing allergic reactions in that population. Thus, the
apple, a Rosacea of the subfamily Pomoideae, is a
frequent cause of sensitization in studies carried out
in Central and Northern Europe®''. This correlates
with the significance of birch pollen sensitization in
those regions and with the immunologic relationship
between the major allergen in apples and the major
allergen in birch pollen®”. In our own study, however,
allergic reactions to fruits were fourfold more frequent
with peaches than with apples, despite the grea-
ter consumption of apples*. Interest for the peach as
a cause of food allergy is particularly widespread in
the Mediterranean countries, such as Italy"' or
Spain''®, possibly because of the large production
and consumption of this fruit, to the predominance
of grass pollen allergy, and to the negligible presen-
ce of birch pollen allergy.

CLINICAL MANIFESTATIONS

The clinical manifestations in patients with
vegetable foodstuff allergy, and particularly in the
case of fresh fruits, are mainly localised to the
oropharyngeal region (oral allergy syndrome).
The presence of systemic symptoms is less fre-
quent in most studies, and is often associated to
the oropharyngeal manifestations'>'*%".

The peach behaves similarly to other fruits as
regards the clinical manifestations, although the
high frequency of contact urticaria caused by this
fruit bears stressing”. The skin of the peach causes
symptoms in a greater number of cases than the
flesh'7, but systemic symptoms in patients with
peach allergy are more frequent in those sensitized
to the flesh of the fruit*. Many of the patients with
allergy to peaches are intolerant to products manu-
factured from the fresh fruit, such as preserves, jui-
ces or liquors. The rate of systemic reactions is hig-
her among patients who develop symptoms upon
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ingestion of such products than among those who
tolerate them*. A greater number of systemic reac-
tions has also been reported among peach allergy
patients who do not have a concomitant allergy to
pollen*®. Thus, three risk factors for systemic reac-
tions in patients with peach allergy have been des-
cribed: sensitization to the flesh of the fruit, deve-
lopment of symptoms with products manufactured
from peaches, and absence of pollinosis®.

Most patients with fruit allergy, and particularly
those with peach allergy, also evidence sensitization
to pollen**?***. In a study carried out by our own
group, over 80% of the patients with peach allergy
were sensitized to pollen*. These patients signifi-
cantly more often develop asthma as an expression
of their pollen sensitization as compared to a control
group of pollinosis patients from the same geo-
graphic area. Thus, the presence of peach allergy in
association to pollinosis might be considered to be a
factor worsening the prognosis of the pollinosis due
to a higher frequency of bronchial involvement.
However, the symptoms elicited by peaches were
usually milder among the pollinosis patients (with
predominance of the oropharyngeal over the syste-
mic symptoms) than in those with peach allergy yet
without pollen sensitization.

NATURAL HISTORY

In a study of a large group of patients with peach
allergy from Central Spain carried out by our own
group®, clinical manifestations of allergy to this
fruit first occurred in most patients before they were
20 years of age, although most of the subjects con-
sulting because of this particular problem were bet-
ween 10 and 30 years of age. Although the natural
history of peach allergy is unknown, at least 50% of
the patients in this study had evidenced symptoms
of peach allergy since at least five years previously,
suggesting that this particular sensitization is not
transient, as is the case with the milk or egg intole-
rance usually diagnosed among babies and children.

ASSOCIATION BETWEEN PEACH
ALLERGY AND POLLEN SENSITIZATION

Because of the relationship between allergy to
fresh fruits and pollinosis, most investigators have
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Table III. Frecuency of sensitization to grass, shrub and tree pollen in a group of pollinosis patients with peach allergy (n=57) and in
a control group of pollinosis patients without peach allergy (n=95)

Pollinosis patients with peach allergy ~ Control pollinosis patients without peach allergy

Cynodon 47 (82,5)
Lolium 54 94,7)
Phleum 54 94,7)
Phragmites 53 (93,0)
Secale 52 91,2)
Betula 35 (61,4)
Corylus 47 (82,5)
Fraxinus 49 (86,05)
Olea 43 (75,4)
Populus 53 (93,0)
Prunus persica 49 (86,0)
Prunus amygdalus 49 (86,0)
Ulmus 46 (80,7)
Ambrosia 35 (61,4)
Artemisia 45 (78,9)
Chenopodium 45 (78.,9)
Parietaria 23 (40,3)
Plantago 41 (71,9)
Salsola 40 (70,2)
Taraxacum 36 (63,2)

83 (87.4) NS

93 (97,9) NS

93 (97,9) NS

83 (87.4) NS

87 91,6) NS

43 (45,3) <0,05
76 (80,0) NS

62 (65,3) <0,05
78 (82,1) NS

33 (34,7) <0,001
17 (17.9) <0,001
17 (17,9) <0,001
18 (18,9) <0,001
23 (24,2) <0,001
28 (29,5) <0,001
47 (49.5) <0,001
37 (38,9) NS

61 (64,2) <0,05
50 (52,6) <0,05
35 (36,8) <0,01

Results expressed in numbers of patients (percentages in parentheses).

NS: Non-significant differences.

focused their studies upon the analysis of this asso-
ciation and the prevalence of allergy to these foods-
tuffs among pollinosis patients. However, research
on this particular form of food allergy in patients
without pollen sensitization is rather scarce'’”.
Fruit allergy in general has usually been conside-
red in the light of pollen allergy, and the studies ini-
tially focused on the association of birch pollen
hypersensitivity and allergy to vegetables such as
apple, celery, carrot or hazelnut’'***' in Europe, or
on ragweed pollinosis and Cucurbitaceae allergy in
the USA®. The relationship between these two sen-
sitizations is based on the presence of shared aller-
gens in the fruits and in the pollen, such as the aller-
gens homologous to Bet v1'**>%, the prophyllins**
and the lipid transport proteins®’. A further group of
proteins with molecular weights in the 46-60 kDa
range have been considered to be allergenic in this
case, have been recently identified as pectate-lyases,
and appear in the birch and grass pollen and in vege-
tables such as apple and celery®. In order to assess
the association between peach allergy and sensitiza-
tion to pollen in our environment, a study was desig-
ned and implemented investigating the differences
between the pollen hypersensitivities among pollino-

sis patients with and without peach allergy and the
existence of cross reactivities. The results showed
that pollinosis patients with associated peach allergy
evidenced a peculiar pattern of pollen sensitivity,
involving sensitization to multiple taxonomically
unrelated types of pollen. Both the association and
the Odds Ratios were statistically significant for
various tree and shrub pollen (Table III). These
results led us to the suspicion that some component
in the peach might be responsible for a cross reacti-
vity explaining this situation, hitherto not reported in
relation to other fruits. Various taxonomically unrela-
ted pollen (Lolium, Phleum, Artemisia, Betula, Cory-
lus, Populus, Prunus) were able to cause specific
peach IgE inhibition in the RAST inhibition techni-
que®, and peach, on the other hand, caused inhibition
of the specific IgE to these pollen types. The Western
Blot studies revealed bands in the 13 - 15 kDa range
which were shared by taxonomically unrelated types
of pollen, and the peach was able to inhibit several
bands visualised in the pollen extracts when Western
Blot inhibition was performed. The preabsorption of
the sera of peach-allergic pollinosis patients with
prophyllin revealed the importance of this substance
in the cross reactivity between pollen and peach.
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Other studies have also demonstrated the high
prevalence of prophyllin sensitization in patients
allergic to fruits and legumes*.

ALLERGENS IN THE PEACH

Interest in the allergens in foodstuffs, and parti-
cularly in fruits, has been less than in the case of
airborne allergens, and only a small number of
such allergens have been characterised. Studies of
the allergens present in peaches and in other fruits
of the subfamily Prunoideae have been performed
mainly in the Mediterranean countries'*'¢'**4! and
various allergenic bands have been described in
the peach and other Prunoideae in immunodetec-
tion studies. Lleonart et al.'® first described an 8-
10 kDa major allergen in the skin of the peach.
Ortolani et al.”®, using SDS-PAGE, studied this
fruit and further ones from the Prunoideae subfa-
mily (cherry, prune, apricot). The major allergens
in the peach had molecular weights of 12.8 and 20
kDa, as did the major allergens in the cherry, and
there was also a 30-kDa allergenic protein in the
former. In the immunodetection inhibition studies
there was coincidence of the 12.8 and 20 kDa
bands between the fruits, and the 12.8 kDa com-
ponent was not inhibited by birch and grass
pollen. Pastorello et al.", in 1994, studied the
cross reactivity between these same fruits in polli-
nosis patients, and found a 13 kDa band shared by
all the fruits, a 14 kDa band in the peach, and a 30
kDa band in the cherry. The 14-kDa component in
peach was inhibited by the birch and grass
pollen, while the 13-kDa one, which was recog-
nised by 90% of the patients with peach allergy
and seems to have greater clinical importance,
was not inhibited by those same pollen types.
They also identified a low molecular weight pro-
tein which was recognised by the sera of all the
patients with peach allergy, which they later puri-
fied*. This particular band, with a molecular
weight of 9 kDa, was designated Pru pl and was
identified as a lipid transport protein. This aller-
gen is shared by other fruits of the subfamily Pru-
noideae, but does not evidence cross reactivity to
grass or birch pollen, so that it represents a fruit-
specific allergen. Spanish investigators have puri-
fied 9-kDa proteins in apple and peach, which
show homology to lipid transport proteins™.
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At present, fruit allergy is the focus of the stu-
dies of several research groups. The findings
achieved in this field have led to a deeper and bet-
ter knowledge of this particular type of allergy,
which had remained forgotten until a few years
ago. The development of methods for the quanti-
tative assessment of the biologic activity of the
extracts of these foodstuffs and the description of
the main allergens involved in allergic reactions to
them will render possible the preparation of stan-
dardized allergenic extracts, representing a very
significant step forward in this field.

It is quite probable that, in our environment,
prophyllins may be the allergens responsible for
the frequent sensitization to peach and other fruits
in pollinosis patients, although the presence or
absence of symptoms in these patients appears to
be related to a sensitization to other allergens,
such as the lipid transport proteins.
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