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Abstract
Background: Anaphylaxis is a severe allergic reaction with increasing incidence in Europe. It 
is often caused by food, insect venom, and drugs. White, red, and green beans (Phaseolus 
vulgaris) are legumes of the Fabaceae family consumed worldwide. In Spain, beans are the 
third most consumed legume species after chickpeas and lentils. Allergy to different legumes 
is very frequent in children and represents the fifth cause of food allergy. 
Objective: Demonstrate a new phenotype in patients with green bean anaphylaxis.
Material and Methods: We report a 20-year-old woman who experienced anaphylaxis after 
consuming cooked green beans and required emergency treatment. There were no associated 
cofactors such as medications, alcohol, or physical exercise. After the episode, she tolerated 
well nuts, garlic, chickpeas, peas, and soy. Prick-prick with raw and cooked green bean, ISAC, 
SDS-PAGE and IgE-Western blot were performed.
Results: The prick+prick test with raw and cooked green beans was positive. The sodium 
dodecyl sulfate–polyacrylamide gel electrophoresis–immunoglobulin E (SDS-PAGE/IgE)–
western blot analysis with white and red beans as well as cooked and raw green beans showed 
identification of several proteins with a molecular weight of 25–75 kDa in the extract of raw 
beans. Only one protein with a molecular weight of approximately 10 kDa was recognized in 
cooked beans. 
Conclusion: We present a case of anaphylaxis induced by green beans (Phaseolus vulgaris) 
because of a 10-kDa protein and tolerance to other legumes, which suggests a new phenotype.
© 2024 Codon Publications. Published by Codon Publications.
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Introduction

Anaphylaxis is one of the most life-threatening allergic reac-
tions. In Europe, the number of patients presenting to the 
emergency departments with this condition has increased; 
approximately one in 300 persons has experienced anaphy-
laxis at some time in their lives. Hypersensitivity to food 
and insect venom is the main cause of anaphylaxis, fol-
lowed by drugs.1,2

White, red, and green beans (Phaseolus vulgaris), 
legumes of the Fabaceae family, are consumed globally. In 
Spain, beans are the third most consumed legume species 
after chickpeas and lentils. Allergy to different legumes is 
very frequent in children and represents the fifth cause3 of 
food allergy3 and manifests itself in different forms, such 
as angioedema by inhalation,4 local manifestations,5 and 
anaphylaxis.6 Cross-reactivity between beans is frequent, 
although not always relevant clinically.3,7

We present a case of anaphylaxis after consumption 
of cooked green beans (Phaseolus vulgaris) because of a 
10-kDa molecular weight protein but tolerance to other 
legumes.

Case report

Our patient was a 20-year-old woman with a personal history 
of intermittent mild rhinoconjunctivitis because of sensitiza-
tion to pollens with good evolution after 4 years of subcuta-
neous immunotherapy against olive and grass pollen. Years 
later of the previous diagnosis, she consulted for an episode 
that occurred a few minutes after consuming green beans 
cooked with garlic, and presented pruritus of the tongue 
and pharynx, chest and neck, generalized heat, and edema 
of the eyelids, lips, and tongue with obnubilation, pharyn-
geal tightness, and dyspnea. The patient recovered within a 
few hours after being treated in the emergency department 
with adrenaline, corticosteroids, and antihistamines.

There were no associated cofactors, such as medica-
tions, alcohol, or physical exercise and she had not con-
sumed any other legumes in the hours prior to anaphylaxis. 
After the episode, she tolerated well all nuts, garlic, chick-
peas, soybeans, lettuce, tomato, and other vegetables, but 
avoided red and green beans. Therefore, we banned red 
and green beans, both raw and cooked, from her food.

In addition, she was prescribed treatment, such as 
antihistamines, oral corticosteroid, and adrenaline, in case 
of inadvertent intake of potentially allergenic food. She 
was instructed regarding the usage and when to use adren-
aline autoinjector. The patient refused to undergo oral 
challenge tests with other foods. In addition, she showed 
clinical manifestations only with the performed prick+prick 
test.

Skin prick tests (SPT) were performed with a battery of 
commercial aeroallergens (mites, fungi, pollens, and animal 
epithelium) (Roxall Lab., Bilbao, Spain); they were positive 
for Olea europaea, grass, and Platanus acerifolia pollens, 
horse, cat, and dog dander as well as Dermatophagoides 
pteronyssinus (house dust mites).

The prick+prick test with raw and cooked green 
beans was positive for 15- and 10-mm wheals, respec-
tively. In addition, pruritic papules appeared on the tho-
rax and upper extremities that disappeared in 2 h with 
antihistamines.

Specific immunoglobulin E (IgE) levels and molecular 
study were measured, and positive results were obtained 
for pollens, house dust mites, and horse, cat, and dog epi-
thelium. The patient also tested positive for some lipid 
transporter proteins (LTPs) and cross-reactive carbohydrate 
determinants (CCDs) (Figure 1).

Protein extracts were prepared from white and red 
beans as well as cooked and raw green beans by grind-
ing them in phosphate-buffered saline solution (PBS, 1/5 
w/v) and incubating with magnetic stirring at 2–8°C for 16 
h. Protein concentration was measured after centrifug-
ing at 10,000 rpm for 10 min by using the Bio-Rad Protein 
Assay kit.4

Samples were analyzed by sodium dodecyl sulfate–poly-
acrylamide gel electrophoresis (SDS-PAGE) to determine 
protein profile. For western blot analysis, proteins were 
transferred to a nitrocellulose membrane, incubated over-
night with patient serum, and treated with mouse anti-hu-
man IgE 1:2000 dilution for 1 h prior to visualization of 
bands by chemiluminescence.

The SDS-PAGE/IgE–western blot analysis showed rec-
ognition of several proteins with a molecular weight of 
25–75 kDa in the extract of raw beans. However, only one 
protein with a molecular weight of approximately 10 kDa 
was recognized in cooked beans. In contrast, there was no 
recognition by the patient’s IgE to white bean or red bean 

Proteina de transferencia de lipidos (nsLTP)
Cacahuete Ara h 9 Proteina de transferencia de lipidos (nsLTP) 6.5 ISU-E

Nuez Jug r 3 Proteina de transferencia de lipidos (nsLTP) 2.5 ISU-E

Polen de olivo Ole e 7 Proteina de transferencia de lipidos (nsLTP) >100 ISU-E

Platanero Pla a 3 Proteina de transferencia de lipidos (nsLTP) 0.5 ISU-E

CCD
CCD MUXF3 CCD 7.9 ISU-E

Figure 1  Molecular study for allergen-specific IgE (ImmunoCAP ISAC E112i®).
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that different phenotypes are present in legume allergy 
with different proteins involved.

Conclusion

We reported a case of anaphylaxis induced by green beans 
(Phaseolus vulgaris) because of a 10-kDa molecular weight 
protein and tolerance to other legumes, which suggested a 
new phenotype.
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Figure 2  SDS-PAGE/IgE–western blot analysis. Lane 1: raw green beans; lane 2: white beans; lane 3: red kidney beans; and 
lane 4: cooked green beans.

extracts, demonstrating that the patient was not sensitized 
(Figure 2).

Discussion

Some of the bands recognized in our patient’s raw bean 
extract were described as a cause of allergy in cooked 
white and red beans (Phaseolus vulgaris),8 but they dis-
appeared with cooking. The band of approximately 10 
kDa molecular weight in cooked beans was probably the 
cause of anaphylaxis and coincided with molecular weight 
of an LTP as described previously by Pastorello et al.;9 the 
authors described it as responsible for asthma, gastroin-
testinal symptoms, and oral allergy syndrome (OAS) with 
consumption of peach, but no patient had anaphylaxis with 
green beans. Another difference in our case was that there 
was tolerance to peach.

The high levels of LTPs appearing with ImmunoCAP 
ISAC™ E112i®, Phadia, Thermo Fisher Scientific Uppsala, 
Sweden. and the absence of symptoms with peanuts and 
nuts indicated sensitization without clinical repercussions 
or cross-reactivity with pollen LTPs. Tolerance to other 
LTPs from different foods could be explained by different 
epitopes among LTPs present in pink fruits, nuts, and green 
beans as reported in our patient.10

Asero et al.11 described a 35-kDa protein found in 
cooked beans as a cause of anaphylaxis; however, this was 
not recognized in our patient in neither raw nor cooked 
beans.

Cross-reactivity between legumes is debatable. It has 
been demonstrated in children with white and red beans 
as well as several other legumes.3,8,9 However, cross-reac-
tivity between legumes is not always relevant clinically.12 
In our case, there was tolerance to other legumes, which 
could be explained because the patient’s 10-kDa pro-
tein matched with LTP and not with 7S and 11S globulins, 
the main protein fractions attributed to co-sensitization 
between legumes.12 The patient refused to undergo oral 
challenge tests with other foods. Therefore, we surmised 
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