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Cross-reactivity between royal jelly and Dermato-
phagoides pteronyssinus
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Clinical Implications

e Immunoblot analysis confirmed the presence of cross-
reactive proteins in both royal jelly and Dermatophagoides
pteronyssinus.

e Prior sensitization to dust mites might explain allergic
reactions developed after first exposure to royal jelly.

TO THE EDITOR:

Royal jelly (R]) is a secretion of the hypopharyngeal and
mandibular glands of worker honeybees (Apis mellifera).
Approximately one-half of its dry weight consists of protein;
other components are fatty acids, sugars, and vitamins. It is used
as a health tonic, widely consumed in Asia, with believed benefits
that range from promoting growth in children to improving
general health status and enhancing longevity in the elderly.

Severe reactions, such as anaphylaxis and asthma have been
reported especially in the adult population.'

We present the only reported case of allergy to RJ which
suggests the presence of cross-reactive allergenic epitopes in R]
and Dermatophagoides pteronyssinus.

An 11-year-old girl was admitted to the emergency depart-
ment, presenting with dysphonia, cough, wheezing, and eyelid
angioedema. She was treated with intravenous diphenhydramine
and steroids, which resulted in prompt resolution of her symp-
toms. Two hours before this reaction she had ingested a beverage
made of crude RJ and fructose, and she had taken an ibuprofen
30 minutes before drinking the beverage to treat an upper
respiratory tract infection. It was the first time she had RJ, and
she had tolerated ibuprofen previously.

Over the past several years, the patient had presented with
intermittent sneezing, nasal pruritus, and rhinorrhea, all of which
were controlled with oral antihistamines and intranasal steroids.
She had never been stung by honeybees. There was no family
history of atopy.

Skin prick tests (SPTs) were performed with common
inhalants found in our area (northwest region of Spain): Der-
matophagoides pteronyssinus, Lepidogliphus destructor, latex, cat
and dog dander, Alternaria alternata, Cladosporium herbarum,
and pollen from Phleum pratense, Plantago lanceolata, and
Parietaria judaica (extracts provided by Leti Laboratories,
Madrid, Spain). SPT was also performed with the nondiluted
RJ beverage implicated in the adverse reaction, applied directly
on the volar side of her forearm. Histamine (10 mg/mL) and
0.9% normal saline were used as positive and negative controls,
respectively. The reaction was regarded as positive if the mean
wheal diameter was at least 3 mm, in the presence of appro-
priate reactions to both controls. Two healthy subjects under-
went prick test with the same RJ beverage, showing no skin
reaction.
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SPTs were positive to D preronyssinus, pollen from P pratense
and lanceolata and R], the latter of which yielded a wheal with
a mean diameter of 6 mm.

Serum-specific IgE was detected by enzyme allergo sorbent
test technique (Hytec; HYCOR Biomedical Ltd, Penicuik, UK)
against RJ extract (3.9 kU/L), grass pollen extract (3.7 kU/L),
and the grass allergens nPhl p 5 (0.8 kU/L) and nPhl p 1
(7.9kU/L). Values of specific IgE greater than 0.35 kU/L are
considered as positive. No specific IgE was detected against
pollen from mugwort (Artemisia vulgaris), P lanceolata, Salsola
kali, Platanus acerifolia, Olea europaea, and P judaica nor to nArt
v 1 and nParjl+nParj 2.

Open challenge (OC) was initially performed with ibuprofen
(total administered dose, 600 mg) without producing adverse
reactions. The following week, OC was performed with the R]
beverage. After ingestion of 2 mL, the patient experienced oral
pruritus and eyelid edema. OC was stopped and oral antihista-
mines were administered.

SDS-PAGE immunoblot analysis with RJ extract was
performed according to the Laemmli method® under
reducing (with 2-mercaptoethanol) and nonreducing (without
2-mercaptoethanol) conditions. After incubating polyvinylene
difluoride membrane with patient’s serum, 5 bands of >97
kDa, 55 kDa, 49 kDa, 45 kDa, and 33kDa were detected
under nonreducing conditions, and 6 bands were detected
under reducing conditions: >97 kDa, 55 kDa, 49-45 kDa, 39
kDa, 33 kDa, and 23 kDa. A pool of sera from non—atopic
donors was used as negative control (Figure 1, A). The protein
with molecular mass of 55 kDa most probably corresponds to
the major royal jelly protein 1 (MRJP1) and the protein of
49k Da to MRJP2, recently described by Rosmilah et al* with
the use of proteomic technology. MRJP1 is the most abun-
dant and best characterized glycoprotein of R]. It represents
48% of the water-soluble proteins of R] and appears as
a single protein of 55 kDa. MRJP2 has a molecular mass of 49
kDa, but polypeptides of 40 kDa and 32 kDa have been
identified as its degradation products after proteinase activity.
Both MRJP1 and MRJP2 are members of the apalbumin
family.*

Immunoblot inhibition with RJ extract as solid phase was
performed by incubating the patient’s serum with D preronyssinus
extract at 2 different concentrations of 0.8 mg/mL and 2 mg/mL.
Total inhibition of the specific IgE binding to R] proteins was
obtained at both concentrations (Figure 1, B). Pollen extracts
from grass (Lolium perenne and P pratense), Artemisia vulgaris
(Figure 1, B) and P lanceolata (data not shown) at 2 mg/mL did
not inhibit specific IgE binding to R].

Despite the widespread use of R, reports are few of adverse
reactions to it.” Most of them occur in the adult population,
although a case of fatal induced asthma by RJ in an 11-year-old
girl has been described.® Allergic reactions to R] usually develop
in atopic persons,' suggesting that patients with a history of
asthma or other allergic conditions may be at increased risk of
allergic reactions to RJ and should avoid this product.” In several
cases these reactions have been described after the first known
exposure to RJ, suggesting previous sensitization to cross-reactive
allergens from other sources, such as mites® or mugwort pollen.”
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FIGURE 1. A, SDS-PAGE immunoblot analysis. Lane P, patient’s serum; /ane C, control sera (pool of sera from non—atopic subjects); /lane
M, molecular mass markers. (—) without 2-mercaptoethanol; (+) with 2- mercaptoethanol. B, SDS-PAGE immunoblot inhibition. Lane C,
control sera (pool of sera from non—atopic subjects); /ane 7, patient’s serum after incubation with RJ extract; /ane 2, patient’s serum
after incubation with D pteronyssinus extract (0.8 mg/mL); /ane 3, patient’s serum after incubation with D pteronyssinus extract (2 mg/
mL); lane 4, patient’s serum after incubation with pollen from P pratense (2 mg/mL); /ane 5, patient’s serum after incubation with pollen
from Artemisia vulgaris (2 mg/mL); lane 6, patient’s serum after incubation with lamb extract (2 mg/mL); /ane M, molecular mass

markers.

Our patient had allergic rhinitis and she was sensitized to dust
mites, grass, and P lanceolata pollen. Immunoblot inhibition
showed that proteins from D pteronyssinus and R] present cross-
reactive allergenic epitopes; therefore, a prior sensitization to dust
mites might explain why the allergic reaction developed after her
first exposure to RJ.

We also found that mugwort pollen extract did not inhibit
specific IgE binding to R], ruling out the possibility of cross-
reactivity between them.

In summary, RJ may cause allergic reactions in atopic persons,
especially in those patients allergic to D pteronyssinus, given the
presence of cross-reactive epitopes in both allergens.

“Unit of Pediatric Allergy, Teresa Herrera Hospital, La Coruiia, Spain

"R&D Department-Bial-Aristegui.-Parque Cientifico y Tecnolégico de Bizkaia,
Zamudio, Spain

No funding was received for this work.

Conflicts of interest: The authors declare that they have no relevant conflicts of
interest.

Received for publication October 10, 2012; revised December 11, 2012; accepted for
publication January 17, 2013.

Cite this article as: Vila L, Bartolome B, Moreno A. Cross-reactivity between royal
jelly and Dermatophagoides pteronyssinus. J Allergy Clin Immunol: In Practice
2013;1:200-1. http://dx.doi.org/10.1016/j.jaip.2013.01.003.

Corresponding author: Leticia Vila Sexto, MD, PhD, Unit of Pediatric Allergy,
Teresa Herrera Hospital Xubias de Abaixo, s/n, La Coruila 15006, Spain. E-mail:
leticia.vila.sexto@sergas.es or leticiavila@yahoo.com.

2213-2198/$36.00

© 2013 American Academy of Allergy, Asthma & Immunology

http://dx.doi.org/10.1016/j.jaip.2013.01.003

REFERENCES

1. Testi S, Cecchi L, Severino M, Manfredi M, Ermini G, Macchia D, et al. Severe
anaphylaxis to royal jelly attributed to cefonicid. J Investig Allergol Clin
Immunol 2007;17:281.

2. Thien FC, Leung R, Plomley R, Weiner J, Czarny D. Royal jelly-induced asthma.
Med J Aust 1993;159:639.

3. Laemmli UK. Cleavage of structural proteins during the assembly of the head of
bacteriophage T4. Nature 1970;227:680-5.

4. Rosmilah M, Shahnaz M, Patel G, Lock J, Rahman D, Masita A, et al. Char-
acterization of major allergens of royal jelly Apis Mellifera. Tropical Bio-
medicina 2008;25:243-51.

5. Leung R, Ho A, Chan J, Choy D, Lai C. Royal jelly consumption and hyper-
sensitivity in the community. Clin Exp Allergy 1997;27:333-6.

6. Bullock RJ, Rohan A, Straatmans JA. Fatal royal jelly induced asthma. Med J
Aust 1994;160:44.

7. Takahama H, Shimazu T. Food-induced anaphylaxis caused by ingestion of royal
jelly. J Dermatol 2006;33:424-6.

8. Thien F, Leung R, Baldo B, Weiner A, Plomley R, Czarny D. Asthma and
anaphylaxis induced by royal jelly. Clin Exp Allergy 1996;26:216-22.

9. Lombardi C, Senna GE, Gatti B, Feligioni M, Riva G, Bonadonna P, et al.
Allergic reactions to honey and royal jelly and their relationship with sensitiza-
tion to compositae. Allergol Immunopathol (Madr) 1998;26:288-90.


http://dx.doi.org/10.1016/j.jaip.2013.01.003
mailto:leticia.vila.sexto@sergas.es
mailto:leticiavila@yahoo.com
http://dx.doi.org/10.1016/j.jaip.2013.01.003

	Cross-reactivity between royal jelly and Dermato-	phagoides pteronyssinus
	References


