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L E T T E R  T O  T H E  E D I T O R

Anaphylaxis to winter melon due to cross-reactivity of 
sensitization to ragweed pollen

To the Editor:
Melon, watermelon, pumpkin, and zucchini are foods that belong to 
the Cucurbitaceae family and are causative agents of allergy; most 
cause oral allergy, whereas some result in systemic symptoms.1-3 In 
most cases, patients are sensitized to allergenic molecules of pollen 
and subsequently develop highly cross-reactive sensitization to the 
causative foods.4 Winter melon (Benincasa hispida) is a member of 
the Cucurbitaceae family of plants consumed in Europe, America, 
Egypt, Australia, and particularly in East Asia. However, no case of 
anaphylaxis with ingestion of winter melon has been described, nor 
has any allergen been identified in the fruit.5 Here, we report the 
first case of anaphylaxis after ingestion of winter melon, presum-
ably due to cross-reactive sensitization to ragweed pollen (Ambrosia 
artemisiifolia).

The patient was a 4-year-old boy. He could ingest winter melon 
and watermelon asymptomatically at age 3. At age 4, he ingested 
miso soup containing winter melon during a kindergarten lunch. 
After 30  minutes from ingestion of winter melon, he developed 
swelling of both the eyelids, general urticaria, and dyspnea and was 
treated by a local clinic physician. One month later, he developed 
swelling of both the eyelids, cough, and dyspnea after 30 minutes 
from ingesting miso soup containing winter melon. All foods served 
in the kindergarten lunch except for winter melon were available 
for consumption after the two anaphylaxis episodes, and the only 
common food consumed in the two episodes was winter melon. 
Additionally, the patient did not consume any winter melon between 
the two episodes. During the same period in which he had winter 
melon anaphylaxis, he presented with facial swelling after consum-
ing watermelon.

At age 1, he developed hives after consuming baked eggs; then, 
he was diagnosed with an egg allergy. At age 4, he could consume 
processed foods using egg binders. He had not developed atopic 
dermatitis, allergic rhinitis, or bronchial asthma. He could consume 
Cucurbitaceae family vegetables (cucumber, pumpkin, and melon), 
except winter melon and watermelon, without developing symp-
toms. There were no fields containing plants from the Cucurbitaceae 
family near his living environment.

The total IgE level was 990  IU/ml. Specific immunoglobulin E 
(IgE) measurement using the ImmunoCAP (Thermo Fisher Scientific/
Phadia AB, Uppsala, Sweden) showed positivity to watermelon 

(0.84 kUA/L), melon (0.20 kUA/L), Japanese cedar pollen (64.3 kUA/
mL), ragweed pollen (1.11 kUA/mL), mugwort pollen (0.16 kUA/mL), 
orchard grass pollen (0.24 kUA/mL), and Japanese alder (0.51 kUA/
mL).

Prick-to-prick tests revealed positivity to winter melon pulp, cre-
ating a 3-mm wheal, and winter melon peel, creating an 8-mm wheal. 
The resulting wheal of a skin prick test with the positive control (his-
tamine) was 5 mm and with the negative control (saline) was 1 mm 
(Figure 1). We diagnosed him with winter melon anaphylaxis due to 
his prior history of anaphylaxis after ingestion of winter melon on 
two occasions and his sensitization to winter melon. Because we 
could diagnose based on a convincing clinical history and sensiti-
zation, we did not perform an oral food challenge test for ethical 
reasons. We complied with the Declaration of Helsinki and obtained 
approval from Sagamihara National Hospital Ethics Committee 
(Approval No.: 2016–064) and written consent from the patient's 
guardian.

To identify the cause and potential allergens of this reaction, 
inhibition ELISA and western blotting were performed with winter 
melon pulp extract, Japanese cedar pollen, and ragweed pollen, 
which were sensitized by specific IgE measurement, using the pa-
tient's serum. Ragweed pollen extract inhibited binding of serum IgE 
to the solid phase of winter melon using inhibition ELISA, whereas 
Japanese cedar pollen did not (data not shown). Western blotting as-
says with extracts of winter melon and ragweed pollen revealed IgE 
reactivity bands of approximately 23 kDa. No other IgE binding was 
detected. Furthermore, the approximately 23  kDa band of winter 
melon was completely inhibited by patient serum pretreated with 
ragweed pollen (Figure 2).

We report the first case of winter melon allergy presenting with 
anaphylaxis and have identified the causative 23 kDa protein. The 
patient could ingest winter melon without symptoms up to 3 years of 
age, and there was no environmental exposure to the Cucurbitaceae 
family; therefore, we determined that cross-reactivity related to 
the 23 kDa protein of ragweed pollen caused the allergy to winter 
melon. The sensitization rate of ragweed is reported to be 17.5% 
in Japanese schoolchildren6; therefore, it is not uncommon for 
Japanese children to be sensitized to ragweed.

Several articles have reported systemic allergic reactions due to 
the Cucurbitaceae family. Gandolfo-Cano et al. reported the case of 
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a 15-year-old girl who developed a melon allergy and presented with 
a 7–8 kDa protein as a lipid transfer protein (LTP) and a 28–29 kDa 
protein as a thaumatin-like protein (TLP) for the relevant allergens.1 
Other case reports of melon or pumpkin allergy with systemic symp-
toms showed 8–9 kDa proteins or 14–15 kDa proteins as profilins or 
LTPs for the allergens.2,7,8 In the current study, there were no IgE 
reactivity bands at 8–9 kDa or 15 kDa; only a 23 kDa protein was re-
vealed. This led to the deduction that TLP was the causative protein. 
TLP is a very stable protein belonging to the pathogenesis-related 
protein 5 (PR-5) family and has a molecular weight of 23 kDa.1 It has 
also been reported as an allergen in various fruits, such as apple, 
kiwi, cherry, banana, olive, and the Cucurbitaceae family, and it is 
thought to be a panallergen responsible for cross-reactivity between 
pollen and fruit.9 It has been suggested that TLP shows thermosta-
bility,10 and patients showed anaphylactic symptoms after ingesting 
heated winter melon. At present, allergens in ragweed pollen have 
been identified from Amb a 1 to Amb a 12, but allergens around 
23 kDa and TLP have not been identified. Further studies are needed 
to identify this 23 kDa protein.

In summary, we describe, for the first time, a patient who de-
veloped anaphylaxis due to winter melon. We identified a 23 kDa 
protein as the causative allergen and deduced that its development 
was due to cross-reactivity with ragweed pollen sensitization.

Sincerely,

K E Y W O R D S
Anaphylaxis, Child, Cucurbitaceae, pollen food allergy syndrome, 
Ragweed, Thaumatin-like protein, Watermelon, Western blotting, 
Winter melon
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F I G U R E  1 Skin prick test on the right forearm. (1) Prick-to-prick 
test for winter melon pulp, (2) prick-to-prick test for winter melon 
peel, (3) negative control (saline), (4) positive control (histamine 
10 mg/mL). Wheal diameters measured 15 minutes post-skin-prick 
test

(1)

(2)

(3)

(4)

F I G U R E  2 Immunoblotting and blotting inhibition analysis of 
ragweed pollen and winter melon pulp. Transferred ragweed (B) 
and winter melon pulp (C-E) reacted with the serum-containing 
phosphate-buffered saline or each extract as inhibitors (1 mg/
mL dry weight). (A) Molecular weight standard, (B, C) serum 
+phosphate-buffered saline, (D) serum +winter melon pulp as an 
inhibitor, and (E) serum +ragweed pollen as an inhibitor. (A) showed 
molecular weight standard. Transferred ragweed (B) and winter 
melon pulp (C-E) reacted with the serum-containing phosphate-
buffered saline or each extract as inhibitors (1 mg/mL dry weight)
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23kDa

Specific binding

Inhibited binding

a b c d e

14.4kDa

21.5kDa

31.0kDa

45.0kDa

66.2kDa

97.4kDa

 13993038, 2022, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/pai.13764 by U

niversity O
f L

iverpool, W
iley O

nline L
ibrary on [22/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    |  3 of 3LETTER TO THE EDITOR 

Mari Takei contributed to conceptualization (lead); data curation 
(lead); formal analysis (lead); funding acquisition (lead); investiga-
tion (lead); methodology (lead); project administration (equal); re-
sources (equal); software (supporting); supervision (supporting); 
validation (equal); visualization (equal); writing—original draft (lead); 
and writing—review and editing (lead). Sakura Sato contributed to 
conceptualization (equal); data curation (supporting); formal analysis 
(supporting); funding acquisition (lead); investigation (supporting); 
methodology (supporting); project administration (equal); resources 
(lead); software (lead); supervision (lead); validation (equal); visualiza-
tion (equal); writing—original draft (supporting); and writing—review 
and editing (equal). Noriyuki Yanagida contributed to conceptualiza-
tion (equal); data curation (supporting); formal analysis (supporting); 
funding acquisition (lead); investigation (supporting); methodology 
(supporting); project administration (equal); resources (lead); soft-
ware (lead); validation (lead); visualization (lead); writing—original 
draft (supporting); and writing—review and editing (equal). Motohiro 
Ebisawa contributed to conceptualization (lead); data curation (sup-
porting); formal analysis (lead); funding acquisition (lead); investi-
gation (supporting); methodology (equal); project administration 
(supporting); resources (lead); software (equal); supervision (lead); 
validation (equal); visualization (equal); writing—original draft (sup-
porting); and writing—review and editing (equal).

PEER RE VIE W
The peer review history for this article is available at https://publo​
ns.com/publo​n/10.1111/pai.13764.

Ken-ichi Nagakura1,2

Mari Takei3

Sakura Sato3

Noriyuki Yanagida1

Motohiro Ebisawa2,3

1Department of Pediatrics, National Hospital Organization 
Sagamihara National Hospital, Kanagawa, Japan

2Department of Pediatrics, Jikei University School of Medicine, 
Tokyo, Japan

3Department of Allergy, Clinical Research Center for Allergy 
and Rheumatology, National Hospital Organization Sagamihara 

National Hospital, Kanagawa, Japan

Editor: Carmen Riggioni 

Correspondence
Motohiro Ebisawa, Department of Allergy, Clinical Research 

Center for Allergy and Rheumatology, National Hospital 
Organization Sagamihara National Hospital, 18-1, Sakuradai, 

Minami-ku, Sagamihara, Kanagawa 252-0392 Japan.
Email: mebisawa@foodallergy.jp

ORCID
Ken-ichi Nagakura   https://orcid.org/0000-0002-9381-9044 
Sakura Sato   https://orcid.org/0000-0003-3674-0759 
Noriyuki Yanagida   https://orcid.org/0000-0001-9643-744X 
Motohiro Ebisawa   https://orcid.org/0000-0003-4117-558X 

R E FE R E N C E S
	 1.	 Gandolfo-Cano M, González-Mancebo E, González-de-Olano D, 

et al. Lipid transfer proteins and thaumatins as relevant allergens in 
melon peel allergy. Ann Allergy Asthma Immunol. 2012;109:224-225.

	 2.	 La Shell MS, Otto HF, Whisman BA, Waibel KH, White AA, Calabria 
CW. Allergy to pumpkin and crossreactivity to pollens and other 
foods. Ann Allergy Asthma Immunol. 2010;104:178-180.

	 3.	 González-Mancebo E, López-Torrejón G, González de Olano D, 
et al. Identification of potential allergens involved in systemic re-
actions to melon and watermelon. Ann Allergy Asthma Immunol. 
2010;104:271-272.

	 4.	 Mastrorilli C, Tripodi S, Caffarelli C, et al. Endotypes of pollen-food 
syndrome in children with seasonal allergic rhinoconjunctivitis: a 
molecular classification. Allergy. 2016;71:1181-1191.

	 5.	 Nagakura KI, Sato S, Asaumi T, Yanagida N, Ebisawa M. Novel 
insights regarding anaphylaxis in children -  with a focus on 
prevalence, diagnosis, and treatment. Pediatr Allergy Immunol. 
2020;31:879-888.

	 6.	 Kusunoki T, Takeuchi J, Morimoto T, et al. Fruit intake reduces the 
onset of respiratory allergic symptoms in schoolchildren. Pediatr 
Allergy Immunol. 2017;28:793-800.

	 7.	 Gandolfo-Cano M, González-de-Olano D, González-Mancebo E, 
Mohedano-Vicente E, Pastor-Vargas C, Bartolomé-Zavala B. Cross-
reactivity between nsLTPs From Cucurbitaceae peels. J Investig 
Allergol Clin Immunol. 2018;28:65-66.

	 8.	 Alvarado MI, Jimeno L, De La Torre F, et al. Profilin as a severe food 
allergen in allergic patients overexposed to grass pollen. Allergy. 
2014;69:1610-1616.

	 9.	 Palacín A, Rivas LA, Gómez-Casado C, et al. The involvement 
of thaumatin-like proteins in plant food cross-reactivity: a mul-
ticenter study using a specific protein microarray. PLoS One. 
2012;7:e44088.

	10.	 Smole U, Bublin M, Radauer C, Ebner C, Breiteneder H. Mal d 2, the 
thaumatin-like allergen from apple, is highly resistant to gastroin-
testinal digestion and thermal processing. Int Arch Allergy Immunol. 
2008;147:289-298.

 13993038, 2022, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/pai.13764 by U

niversity O
f L

iverpool, W
iley O

nline L
ibrary on [22/01/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://publons.com/publon/10.1111/pai.13764
https://publons.com/publon/10.1111/pai.13764
https://orcid.org/0000-0002-9381-9044
https://orcid.org/0000-0003-3674-0759
https://orcid.org/0000-0001-9643-744X
mailto:﻿
https://orcid.org/0000-0003-4117-558X
mailto:mebisawa@foodallergy.jp
https://orcid.org/0000-0002-9381-9044
https://orcid.org/0000-0002-9381-9044
https://orcid.org/0000-0003-3674-0759
https://orcid.org/0000-0003-3674-0759
https://orcid.org/0000-0001-9643-744X
https://orcid.org/0000-0001-9643-744X
https://orcid.org/0000-0003-4117-558X
https://orcid.org/0000-0003-4117-558X

