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Royal jelly consumption and hypersensitivity in
the community
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Summary

Background Royal jelly consumption has recently been linked with acute asthma,
anaphylaxis and death. A cross-sectional survey was conducted to determine the prevalence
of and the relationship between royal jelly consumption and hypersensitivity reactions.
Methods 1472 hospital employees of a teaching hospital in Hong Kong completed

a questionnaire on royal jelly consumption and related allergic symptoms, and 176
guestionnaire respondents and 300 consecutive asthma clinic patients were skin tested to
royal jelly.

Results Royal jelly consumption was high, with 461 out of 1472 subjects (31.3%) having
taken royal jelly in the past. A total of nine subjects reported 14 adverse reactions to
royal jelly, including urticaria, eczema, rhinitis and acute asthma. Thirteen out of 176
guestionnaire respondents (7.4%) and 23 out of 300 consecutive asthma clinic attendees
(7.3%) had positive skin test to pure royal jelly. All but one of the 36 subjects with positive
royal jelly skin test were atopic to other common allergens. Positive associations were found
between positive royal jelly skin test and atopy (8R3.73, 95% CIl 4.51 to 252.11),
adverse reactions to royal jelly and a history of clinical allergy €©R88, 95% CI1 0.72 to
11.58), but not between royal jelly symptoms and previous royal jelly intake.

Conclusion Royal jelly consumption is high in the community of Hong Kong. Atopic
individuals are at high risk of sensitization to royal jelly but the precise relationship between
royal jelly use, positive royal jelly skin test and clinical manifestations of adverse reactions
to royal jelly, remains to be defined.
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suffers. The first case of royal jelly-induced asthma in the
United Kingdom was recently reported [3], and royal jelly
Royal jelly is a health tonic widely consumed in the was also implicated in the death of a young asthmatic
community, with perceived benefits ranging from promo-woman who developed acute bronchospasm and lost con-
tion of growth in children and improvement of general sciousness shortly after taking royal jelly capsules, ironi-
health status to enhancement of longevity for the elderlycally for her asthma (F. Thien, personal communication).
Since the two reports of adverse reactions to royal jelly, All the reported cases of royal jelly allergy to date
including a death from acute asthma, in Australia in 1993occurred in atopic subjects with clinical allergy. A number
[1,2], the Therapeutics Goods Authority and National Foodof royal jelly proteins, with molecular weights ranging from
Authority in Australia issued a warning to caution the intake 47 to 55kD, which are thought to be allergenic have recently
of preparations containing royal jelly in asthma and allergybeen identified [4]. However, the presence of IgE binding to
Correspondence: Dr Roland Leung, Associate Professor, Department (gpese, proteins is nqt SpeC.IfIC for ,Clmlcal rqyal ]e”,y allergy
Medicine, Prince of Wales Hospital, The Chinese University of Hong Kong,@Nd is also found in subjects with allergic manifestaions
Shatin, Hong Kong. other than royal jelly hypersensitivity, suggesting possible
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cross-reactivity between royal jelly proteins and otheron asymptomatic likelihood theory. A significance level of
common environmental allergens. There have not beeR < 0.05 was used.
any reports of adverse reactions to royal jelly in Chinese
populations where the consumption of royal jelly as a healtrhesults
tonic originated. Whether this is due to a lack of awareness
or relative resistance to royal jelly hypersensitivity amongstOut of the 2000 questionnaires sent, 1472 were returned
Chinese people is uncertain. In this paper, we determinedompleted, representing a response rate of 73.6%. Table 1
the prevalence of royal jelly hypersensitivity and its rela-shows the questionnaire response. A total of 461 subjects
tionship with royal jelly use in Hong Kong. (31.3%) admitted taking royal jelly in the past, usually in the
form of ampoules (86.5%). Whilst 62% took royal jelly to
Methods improve general health status, up to 20% were unsure of its
benefits. Of the 461 subjects who had taken royal jelly
Written questionnaires were sent to all 2000 hospitalbefore, 128 or 27.8% had done so in the 12 months prior to
employees of the Prince of Wales Hospital for com-the survey with an average consumption of 3.7 ampoules
pletion. There were questions on the frequency of andrange 1 to 40) or 17 capsules (range 1 to 100) in the past
indications for royal jelly use, adverse reactions associategear.
with royal jelly, and personal history of clinical allergy. A total of nine subjects (0.6%) reported 13 adverse reactions
The questionnaire respondents were asked to undergo skio royal jelly and these included urticaria, eczema, con-
prick testing to royal jelly and common inhalant allergensjunctivitis, rhinitis and dyspnoea. One asthmatic patient
at a later date. A further 300 consecutive asthma clinicddeveloped a mild asthma exacerbation which was promptly
attendees were also skin tested, and those with positiveontrolled with inhaled salbutamol. Two patients had more
skin tests to royal jelly completed the same questionnairéghan one allergic reaction occurring within 2h of taking
and the results were analysed together with the hospitaloyal jelly. Two-thirds gave a history of allergic disease in
sample. the past. There was an association between adverse reac-
Fresh royal jelly (preservative free) was obtainedtions to royal jelly and a history of clinical allergy, although
directly from the Beijing Dietectic Preparation Manu- it did not reach statistical significance (odds rati@.88,
factory which is a major manufacturer of royal jelly 95% CIl 0.72 to 11.58)
products in Beijing and an exporter of raw royal jelly to One hundred and seventy-six subjects, including six of
other countries for local processing. The raw royal jellythe nine subjects with alleged royal jelly reactions, under-
was applied directly on the forearm without addition of went skin testing and the results are shown in Table 2.
diluents in skin testing. Other allergen extracts used in skirThirteen subjects (7.4%) reacted positively to pure royal
testing were house dust mitB.(pteronnyssiny®d. farinag),  jelly with wheal sizes ranging from 3 to 7 mm. Only three
cockroach mix (American, German, Oriental spfildernaria,  of the 13 subjects (23.1%) with positive skin test to royal
Aspergillus Cladosporium, Penicilliumcat hair, Bermuda jelly had taken royal jelly in the past. No correlation
grass C. dactylon, and ragweed pollen (Hollister-Stier, between royal jelly skin test and royal jelly-induced
Spokane, Washington). symptoms can be foundP(= 0.38). Of the 300 consecutive
Skin tests were performed according to Pepys’ methodgkin tests performed in the asthma clinic, 23 had positive
[5] using histamine (10 mg/ml) and normal saline as positiveskin test to royal jelly, representing a prevalence of 7.7%.
and negative controls respectively. If a reaction occurredf these 23 subjects, 10 (29.4%) reported taking royal jelly
after 15min, the transverse and vertical diameter of then the past but none recalled any associated adverse
wheal was measured and mean values recorded. Wheals i&factions.
3mm or greater were regarded as positive in the absence When the skin test and questionnaire data of the 36
of a reaction to normal saline. Atopy is defined as one olpositive skin test responders to royal jelly were combined,
more positive skin tests to the common environmentakhere did not appear to be any association between skin test
allergens. positivity to royal jelly and a history of royal jelly use (odds
Data were categorized and analysed using SPSS faatio=0.65, 95% CI 0.29 to 1.45). The wheal size of the
Windows [6]. Thex? test was used to assess the associatiopositive royal jelly skin tests was not related to a history of
between categorical variables. The Mann—Whitney teshdverse reactions to royal jelly or a history of clinical
was used to determine the association between the wheallergy. In contrast, 35 of 36 subjects (97.2%) with positive
size of positive royal jelly skin test and adverse reactionsskin test to royal jelly were atopic to other common
to royal jelly, and between royal jelly usage and whealallergens, indicating a significant association between
size of positive royal jelly skin test. Estimates of oddsatopic status and positive skin test to royal jelly (odds
ratios, standard errors and confidence intervals were basedtio=33.73, 95% CI 4.50 to 252.11).
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Table 1. Questionnaire response

Number % 95% confidence intervals

Response rate 1472 73.6

Age (yr)

<20 71 4.8

20-30 797 54.1

31-40 452 30.7

>40 152 10.3

Sex

Female 1132 79.6

Male 340 24.1

History of allergic disease

Allergic rhinitis 414 28.1 25.8-40.4

Eczema 307 20.9 18.8-22.9

Asthma 61 4.1 3.1-5.2

=1 of above 605 41.1 38.6—-43.6

Royal jelly use ever 461 31.3 28.9-33.7

Forms of royal jelly used

Ampoules 399 27.1 24.8-29.4

Capsules 67 4.6 3.5-5.6

Frequency

=12 ampoules/yr 5 0.3 0.1-0.8

=12 capsule/yr 10 0.7 0.3-11

Adverse reactions to royal jelly 9 0.6 0.2-1.0

Pruritus 2 0.1 0.0-0.5

Urticaria 2 0.1 0.0-0.5

Eczema 2 0.1 0.0-0.5

Conjunctivitis 2 0.1 0.0-0.5

Rhinorrhoea 2 0.1 0.0-0.5

Dyspnoea 2 0.1 0.0-0.5

Asthma 1 0.1 0.0-0.4
Discussion higher prevalence of royal jelly consumption in these groups

We have found a hiah orevalence of roval ielly consum tionof subjects in the community. In fact, a recent study showed
anghp : yalely PN hat a third of the English-speaking population in the United
of over 30% in our population of hospital employees. . .
. : .~ States used alternative therapy and the prevalence in the
Although many of these subjects believed that royal jelly . . ; h
. e non-English speaking populations was estimated to be even
could improve health status and even cure specific diseases

there remains a substantial number who are unsure of itsIgher [71.

claimed benefits but yet had taken royal jelly preparations, The study suffers from inherent recall bias associated

presumably due to the influence of friends and relatives 0\r/wth retrospective questionnaire surveys. Nevertheless, the

indirectly through various advertisements in the media. Ourreported adverse reactions with royal jelly were consistent

sample was biased towards young female health prowith previgus dqcumentations of allergic reactions dug to
fessionals and the prevalence rate for royal jelly use maroyal jelly ingestion [1]. A.‘S some of these adve_r s€ react|_o_ns
not be representative of the community of Hong Kong.%ccurred many years prior to our study, royal Jelly-specn_ﬂc
However, royal jelly is often marketed as remedies toIgE may h_ave fallen to a very low Igvel that coulq expla!n
improve ’school performance for the young, to assistthe T‘ega“ve royal Jelly_ skin tgs'Fs in those subjects W'Fh
S oo .. previous adverse reactions. Similarly, the lack of associa-
recovery after phyS|_caI ilinesses, an_d_ to maintain IongeVm{i)on between royal jelly intake and adverse reactions due to
for the elderly. It will not be surprising to find an even royal jelly could be partly due to recall bias, particularly
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Table 2. Skin test response in questionnaire respondents jelly-allergic subjects in our study, those with clinial allergy
should be cautioned against taking royal jelly supplements.
The royal jelly extract used in our study was obtained

from a major manufacturer of royal jelly products from

Beijing who assured the investigaters that it contained pure

Total 176 royal jelly and was free of any preservatives or additives.
The major allergenic components of royal jelly have been

95% confidence
Number % intervals

Royal jelly 13 74 3.5-11.3 identified [4] and allergic reactions to royal jelly products
Environmental allergens are now considered an IgE-mediated hypersensitivity to a
D. pteronyssinus 78 44.3 37.0-51.7 number of royal jelly proteins rather than adverse reactions
D. farinae 52 29.5 22.8-36.3 to preservatives or impurities associated with its processing.
Cockroach mix 44 25.0 18.6-31.4 We found a high prevalence of royal jelly consumption in
(C;IZ: d%i%%?izm 132 567'8 233;2110'5 our subject population. Atopy is significantly associated
Penicillium 4 2:3 0..7—6.'1 with ppsitivg skin test to royal jelly irre{spective of previou;
Aspergillus 1 06 0.0-3.6 royal jelly mtake and adversg reactions. .Further studlgs
Bermuda 17 9.7 53-14.0 should be directed to sequencing and cloning of the major
Ragweed 1 0.6 0.0-3.6 allergenic proteins of royal jelly, and to defining the
Atopy (= 1 of above) 95 54.0 46.6—61.3 relationship between exposure, sensitization and allergic

manifestations to royal jelly by controlled challenge test
and epidemiological research. As all the reported cases of
) ] ] major allergic reactions to royal jelly to date occurred in
when royal jelly intake was infrequent and occurred manyopic subjects, indiscriminate use of royal jelly products by

years earlier and if the reactions were mild. _these individuals should be discouraged until convincing
We found that nearly all our Chinese subjects withy5¢5 suggest otherwise.

positive skin test to royal jelly were atopic and 37.1% had

a history of clinical allergy. Leungt al. found that specific

IgE to the major allergenic proteins in royal jelly was acknowledgemens

present in up to 38% of Caucasian subjects with clinical

allergy but negative royal jelly skin test and no allergic The authors wish to thank Ms Mabel Tong, Mr Anthony
reactions to royal jelly [4]. These observations couldChan and Mr Albert Cheung for their technical assistance.
suggest possible cross-reactivity between royal jelly pro-The project is supported by Direct Grant for Research 1995/
teins and other undefined but ubiquitously distributed®6 No 220404500 of The Chinese University of Hong Kong.
environmental allergens, and that atopic individuals become

sensitized to royal jelly protein because of molecular

mimicry. Alternatively, consumption of royal jelly is so References
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