
Food allergy to honey: Pollen or bee products? 

Characterization of allergenic proteins in honey by 
means of immunoblotting 
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Objeetive: To characterize the allergenic components of honey, 23 patients allergic to honey 
were investigated. All displayed allergic symptoms after ingestion of honey or honey-containing 
products, ranging from itching in the oral mucosa to severe systemic symptoms to 
anaphyIactic shock. 
Methods and results: Immunoblot analyses of the patients' sera revealed IgE binding to 
proteins at a molecular mass of 54 kd, 60 kd, 72 kd, or to a 30 kd/33 kd double band, or to 
both in sunflower honey extracts. The three bands corresponding to higher molecular mass 
proteins could also be detected in the three other kinds of honey (locust tree, European 
chestnut and forest honey) that were tested and represented bee products because IgE binding 
to these proteins was inhibited by extracts of honeybee heads and extracts of isolated bee 
venom säcs. The 30 kd/33 kd bands could be identified as sunflower honey-specifiC. When 
testing sera from patients allergic to bee venom with honey extracts, in seven of 10 cases IgE 
binding to bee~specific components could be observed. 
Conclusion: Both proteins derived fi'om secretions of pharyngeal and salivary glands of 
honeybee heads and pollen proteins contained in the honey cause allergic reactions to honey. 
(J ALLERGY CLrN 1MMUNOL 1996;97:65- 73,) 
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The natural sources of honey are nectar and 
honeydew. During collection, grains of pollen are 
admixed to this raw material. Ten grams of honey 
contains 20 to 100,000 grains of pollen] which 
retain their allergenic properties during the honey- 
making process. 2 In the beehive, this raw material 
~s further processed to mature honey by the bees, 
during which enzyme-rich secretions from salivary 
and pharyngeal glands, which are mainly located in 
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Abbreviations used 
CH: Chesmut honey 
FO: Forest honey 
LO: Locust tree honey 

PLA2: Phospholipase A2 
SDS-PAGE: Sodium dodecylsulfate-polyacryl- 

amide gel electrophoresis 
SF: Sunflower honey 

the bees' heads, are added. 1 Propolis, a resinous 
beehive product, although the cause of an increas- 
ing number of cases of allergic contact dermatitis, 3 
apparently is of no importance for persons allergic 
to honey because caffeic acid esters, its main 
allergic components, have not been identified in 
honey, 4 In addition, honeydew, a product of sap- 
sucking insects, also contains enzymes that are 
derived from the salivary glands and bowels of 
these insects. ~ Bee body components, mold spores, 
algae, and other organic debris may be found in 
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TABLE I. Symptoms of patients allergic to honey (group I, n = 23) and patients allergic to bee 
v e n o m  ( g r o u p  II, n = 10 ) *  

Local reactions Frequency Systemic reactions Frequency 

Patients allergic to honey 
(group I) 

Patients allergic to bee venom 
(group II) 

Itching in the mouth 52% 
Gastrointestinal symptoms 17% 
Contact urticaria/angioedema 9% 
Urticaria/angioedema 70% 

Bronchial asthma 30% 
Generalized urticaria 9% 
Anaphylaxis 17% 
Generalized pruritus 10% 
Bronchial asthma 20% 
Generalized urticaria 30% 
Anaphylaxis 30% 

*Multisymptomatic cases are possible. 

honey and could theoretically mediate allergic 
reactions in patients allergic to honey. 5 

According to Hofer  et al., who performed a 
study on 173 patients with food allergy, the inci- 
dence of honey allergy was given as 2.3%. 6 How- 
ever, the information about food allergy caused by 
ingestion of honey is limited. »-1° Discussion of the 
various sources of protein in honey and their 
antigenicity was initiated in 1957. 7 Birnbaum et al. s 
described cross-reactivities between sunflower 
honey, sunflower pollen, and celery by RAST 
inhibition. It  has been reported that allergy to 
honey could be attributed to the pollen content. 911 
Helbling et al. 5 aimed to identify the allergens of 
three different types of honey by analysis of diag- 
nostic tests (skin tests and RASTs) and RAST 
inhibition. The authors showed that botb  bee- 
derived and pollen-related proteins are relevant 
for honey allergy. Moreover,  they revealed cross- 
reactivities between honey and bee products. 

The purpose of this study was to characterize the 
allergenic components  of honey by the use of 
immunoblott ing and IgE inhibition studies with 
particular regard to cross-reacting proteins be- 
tween honey and bee venom. 

M E T H O D S  
Sera 

Group I. Sera from 23 patients allergic to honey (eight 
men and 15 women, aged 13 to 67 years; median age, 34 
years) who had clinical symptoms ranging from itching in 
the mouth to severe anaphylactic reactions to shock 
(Table I), positive skin prick test results, positive RAST 
results (classes 2.0 to 3.1 to honey [Antigen rf 247; 
Pharmacia, Uppsala, Sweden]) were selected for this 
study. 

Group II. Sera from 10 patients allergic to bee ven- 
om 12 (six men and four women, aged 6 to 62 years: 
median age, 22 years) who had clinical symptoms rang- 
ing from urticaria or angioedema to anaphylaxis (Table 
I) and positive RAST results (classes 4 and higher 
[Antigen il. Pharmacia]). 

Control group. Sera from three nonallergic persons 
(negative case history, negative skin prick test results, 
negative honey and bee venom RAST results) were 
pooled (normal human serum) and used for control 
experiments. 

Protein extracts 

Honeys. Four common types of honey (Robinia 
pseudoacacia, locust tree honey [LO]; Helianthus ann- 
uus, sunflower honey [SF]; Castanea sativa, European 
chestnut honey [CH]; and forest honey [FO]) supplied 
by the Institute of Bee Research, Bad Vöslau, Austria, 
were used. Chemical analyses, including estimation of 
water content, pH, electrical conductivity, and hy- 
droxymethylfurfurale concentration were performed. 

Ten grams of honey was suspended in 10 ml of 
distilled water. Proteins were extracted by overnight 
shaking at 4 ° C. After centrifugation at 40,000 g for 60 
mmutes at 4 ° C, the supernatant was filtered and subse- 
quently dialyzed (Spectra/Por 1, Molecularporous Dial- 
ysis Membrane, molecular weight cutoff: 6 to 8,000; 
Spectrum, Houston. Texas) against distilled water for 48 
hours with two changes of distilled water. The dialysates 
were lyophilized and subsequently stored at -20  ° C. 
Protein concentrations were determined according to 
the method of Bradford. 13 

Honeybee heads and bee venom sacs were obtained 
from the Institute of Bee Research. Fifteen honeybee 
heads were introduced into 5 ml of Laemmli 14 buffer, 
and seven bee venom sacs were introduced into 3 ml of 
Laemmli buffer, homogenized in an Ultra-Turrax T25 
(IKA Labortechnik, Staufen, Germany), for 10 minutes 
in the 95 ° C water bath, and centrifuged (10 minutes × 
11,000 rpm). The supernatants were directly used for 
sodium dodecylsulfate-polyacrylamide gel electrophore- 
sis (SDS-PAGE). 

Honeybee head and bee venom sac extracts for IgE 
inhibition experiments were prepared as follows: 15 
honeybee heads and eight bee venom sacs were added 
to test buffer (50 mmol/L sodium phosphate buffer [pH 
7.5] containing 0.5% [vol/vol] bovine serum albumin, 
0.05% [wt/vol] sodium azide) and 5 mmol phenylmeth- 
ylsulfonylfluoride, 5 mmol benzamidine (Sigma Chemi- 
cal, St. Louis. Mo.), homogenized in an Ultra-Turrax 
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T25, and centrifuged (10 minutes × 11,000 rpm). The 
supernatants were stored at -20  ° C. Protein concentra- 
tions were determined according to the Bradford meth- 
od. 13 

SDS-PAGE, protein transfer, and 
immunoblotting 

SDS-PAGE (12% homogeneou s gels, 140 × 115 × 1 
mm, 5% stacking gels) was performed according to the 
method of LaemmlP 4 in a vertical slab gel apparatus 
(Hoefer, San Francisco, Calif.) with modifications as 
previously described. 15 The honey samples were diluted 
(4:1) in Laemmli buffer before heating at 95 ° C for 10 
minutes and subsequently loaded onto gels (40 Ixg of 
extract per centimeter). Bee venom sac and honeybee 
head samples were Ioaded onto gels in a concentration 
of 40 ~l/cm and 90 p3/cm, respectively. Transfer of 
separated proteins to nitrocellul0se sheets was done 
according tO the method of Towbin et ak 16 IgE immu- 
noblots were performed as previously described, a5 To 
exclude immunoreactivity against proteins that are ab- 
sent after the procedure, experiments with extracts of 
honeybee heads were repeated with nondenaturing con- 
ditions for electrophoresis. 17,18 

Immunoblots with monoclonal and 
rabbit antibodies 

BIP 1, a monoclonal antibody directed against Bet v 
1,19 was used to identify antigens homologous to Bet v 
12o in honey or in bee-derived products. Immunoblots 
were performed as previously described? 5 

MUP 4, MUP 8; and MUP 20, monoclonal antibodies 
directed against allergens of mugwort pollen, were in- 
troduced to characterize mugwort pollen homologous 
antigens in honey or in bee-derived products, Blots were 
performed as described. 15 

A rabbit anti-profilin antibody 2~ was used to identify 
the plant panallergen profilin z2, 23 in honey or in bee- 
derived products: Nitrocellulose strips containing honey 
proteins, honeybee head proteins, and bee venom sac 
proteins were submerged with a 1:500 dilution of anti- 
profilin antibody. Bound rabbit antibody was detected 
with iodine 125-1abeled donkey anti-rabbit antibody 
(Amersham, Amersham, U.K.). 

lgE inhibition experiments 
Inhibition with honeybee head extracts. Sera from five 

patients displaying IgE binding to three higher molecu- 
lar mass bands and a double band in SF immunoblots 
(Fig. 2; lanes 1, 2, 3, 4, and 5) were pooled (pool A), 
diluted 1:!0 in test buffer, and preincubated with 300 ~g 
of honeybee head inhibition extract under continuous 
agitation overnight at 4 ° C. Thereafter, nitrocellulose- 
blotted SF proteins were ineubated with this dilution 
(1 ml/nitrocellulose strip), and bound IgE was de- 
tected as described. 15 The same procedure was per- 
formed with serum pools from patients who displayed 
IgE binding to three higher molecular mass bands 

(pool B; Fig. 2, lanes 11, 12, 13. 14, 15, 16, 17) 
exclusively, or to a double band (poo! C; Fig. 2, lanes 
9, 10) in SF immunobiots. 

Inhibition with SF exrracrs. Sera from seven patients 
allergic to honey (pool B) displaying IgE binding to 
three bands at molecular masses of 57 kd. 66 kd. and 80 
kd in honeybee head immunoblots were used, dituted 
1:10 in test buffer, and preineubated with 40 Ixg and 80 
Fg of SF extracL Thereafter. nitrocellulose-blotted 
honeybee-head proteins were incubated with this dilu- 
tion (1 mLnitrocellulose strip), and bound [gE was 
detected as described.t5 

Sera from six patients allergic to bee venom (group II) 
exhibiting IgE reactivity to three bands at molecular 
masses of 46 kd, 50 kd. and 65 kd m addition to the 19 
kd band (Fig. 5, bee venom sac; lanes 1, 2, 3, 7, 8, and 10) 
were pooled (pool X), diluted 1:10 in test buffer, and 
preincubated with 5 Fg, 25 Fg- and 125 wg, respectively, 
of SF extract. Thereafter, nitrocellulose-blotted bee 
venom sac proteins were incubated with this dilution ( 1 
ml/nitrocellulose strip), and bound IgE was detected as 
described. 15 

RESULTS 
Characterization of honey extracts 

Coomassie brilliant blue R-s ta ined 12% SDS- 
potyacrylamide gel containing the separated pro- 
teins of the four types of honey used in this study 
(locust, sunflower, chesmut, forest) exhibited mul- 
tiple protein bands ranging from 10.5 kd to 72 kd. 
The honey extracts seemed to contain shared and 
individual proteins (Fig. 1). SF was chosen for 
detailed investigation. 

Irnmunob[ot experiments 

Sera from group I (patients a/lergic to honey). All 
group I patients '  sera displayed IgE binding to 
either bands of a three-band complex (54 kd. 60 
kd, and 72 kd) or a double band (30 kd, 33 kd), or 
both in SF strips (Fig. 2). Serum pools A and B 
also exhibited IgE reactivity to the three bands 
corresponding to higher molecular mass of the 
other types of honey (Fig. 3: lanes 1 and 2). Pool A 
and pool C, showing IgE binding to a 30 kd ;33 kd 
double band in the SF immunoblot  (Fig. 3; SF, 
lanes 1, 3), did not react with corresponding pro- 
teins in the other honey extracts. In forest honey, 
an additional IgE-binding protein with 11 kd could 
be identified (Fig. 3; FO, lanes 1, 2). 

Forty eight percent (11 of 23) of patients in 
group I displayed IgE binding to three bands at 
molecular mass of  57 kd, 66 kd, and 80 kd with 
honeybee bead extract (Fig. 4, A; lanes 1, 2, 3, 11, 
12, 13, 14, 15. 16, 17, 19). Thirty percent (7 of 23) 
of group I patients '  sera reacted with bee venom 
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FIG. 1. Honey extracts: Coomassie brilliant blue 
R-stained 12% SDS-polyacrylamide gel shows the sepa- 
ration of four different types of honey: lane I, FO; lane 2, 
CH; lane 3, SF; lane 4, LO; lane M, molecular weight 
marker (Amersham International, U.K.). 

extracts at a molecular mass of 19 kd (Fig. 4, B; 
lanes 1, 2, 3, 14, 16, 19, 23). 

IgE reactivity of  sera from group H (patients 
allergic to bee venom). In the bee venom sac im- 
munoblot, eight of 10 sera revealed a 33 kd band 
(Fig. 5; bee venom sac, lanes 1, 2, 3, 5, 7, 8, 9, 10). 
All sera showed IgE binding to a 19 kd protein, 
which according to literature represents phospho- 
lipase A 2 (PLA2). 24 In addition, three blots exhib- 
ited a three-band pattern (44 kd, 50 kd, and 65 kd) 
(Fig. 5; lanes 7, 8, 10), three displayed IgE binding 
with a 44 kd/50 kd double band (Fig. 5; lanes 1, 2, 
3), and one serum reacted with a 44 kd protein 
(Fig. 5; lane 5). 

Seven of 10 sera bound IgE to three bands (46 
kd, 54 kd, and 69 kd) of the SF extract (Fig. 5; SF, 
lanes 1, 2, 3, 5, 7, 8, 10). IgE reactivity to the same 
three bands was exhibited by pooled sera of group 
II (pool X) with the three other types of honey 
(Fig. 5; LO, eH, FO). Performing electrophoresis 
and immunoblotting with pool X under nondena- 
turing conditions revealed identical binding pat- 
terns (not shown). 

Sera from the control group (three nonallergic 
patients) displayed IgE reactivity neither with SF 

extracts nor with extracts of honeybee heads or bee 
venom sacs (Fig. 2; Fig. 4, A and B; and Fig. 5, 
lane N). 

Immunoblots with antibodies to 
pollen allergens 

Immunoblots were performed with BIP 1, MUP 
4, MUP 8, MUP 20, and a rabbit anti-profilin 
antibody. Binding of these antibodies could not be 
observed with different honey extracts or with 
extracts of honeybee heads or bee venom sacs 
(data not shown). 

IgE inhibition experiments 

IgE binding to the three bands in SF was signif- 
icantly inhibited by preincubation of serum pool A 
with 300 ~g of honeybee head extract (Fig. 6; SF, 
lane 2) compared with control (Fig. 6; SF, lane 1). 
Similarly, preincubation of serum pool B with 300 
Ixg of honeybee head extract abolished IgE binding 
to the structure in the SF immunoblot (Fig. 6; SF, 
lane 5). In contrast, preincubation of serum pool C 
with 300 ixg of honeybee head extract had no effect 
on the IgE-binding properties to SF of this pool 
(Fig. 6; SF, lane 8). Sunflower extract inhibited, in 
all cases, IgE binding to SF extracts (Fig. 6, lanes 3, 
6, 9). 

Preincubation of serum pool B with 40 txg, as 
weil as with 80 txg of SF extract, abolished IgE 
binding to the three bands in the honeybee head 
immunoblot (Fig. 6; CA, lanes 2, 3) compared with 
control (Fig. 6, lane 1). Preincubation with honey- 
bee head extract inhibited IgE binding in the 
honeybee-head immunobl0t (Fig. 6, lane 4). 

Preincubation of serum pool X with 5 txg, 25 ~g, 
and 125 txg, respectively, of SF extract also inhib- 
ited the IgE binding properties to the three bands 
correlative in the bee venom sac immunoblot (Fig. 
6; lanes 2, 3, 4). IgE binding was blocked by 
preincubation with bee venom sac extract (Fig. 6; 
lane 5). 

DISCUSSION 
Allergy to honey can present a severe problem 

because systemic allergic reactions are not rare in 
persons allergic to honey. 5, 7 -10 Forty eight percent 
(11 of 23) of out patients exhibited anaphylactic 
symptoms after ingestion of small amounts of 
honey. And, insidiously, honey may be contained 
in hidden forms in various foods, such as chocolate 
bars, candies, and gingerbread, s 

In the literature, allergy to honey is orten attrib- 
uted to the pollen content, s-~l Various pollen 
proteins in different honey extracts would make 
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FIG. 2. Autoradiograph of !gE-immunoblot analysis of SF extract with sera from patients of 
group 1. Lane N. Normal human serum pool; lane B, buffer control. 
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FIG. 3. Autoradiograph of IgE,immunoblot analysis of extracts of SF, LO, CH, and FO with 
serum pools from patients of group I. Lane 1, pool A; lane 2, pool B; lane 3, pool C; lane B, buffer 
control. 

orte expect a heterogeneous protein pattern. How- 
erer, a Coomassie-stained SDS-polyacrylamide gel 
of separated proteins of different honeys (Fig. 1) 
revealed three bands at molecular masses of 54 kd, 
60 kd. and 72 kd in all the types of honey tested, 
which strongly suggests them to be of bee origm. 

The salivary and pharyngeal glands participating 
in honey production are mainly Iocated in the 
honeybee heads. 1 To analyze the allergenic prop- 
erties of their enzyme-rich secretions, we investi- 

gated the IgE-binding properties of honevbee 
heads using sera from patients allergic to honey 
(Fig. 4, A). It was possible to show that all sera 
reacting with the three bands in the SF immuno- 
blot (Fig. 2) exhibited 1gE binding to proteins with 
molecular masses of 57 kd. 66 kd, and 80 kd in the 
honeybee head extract (Fig. 4, A). Cross-reactivity 
was confirmed in IgE inhibition experiments, inas- 
rauch as IgE binding of patients allerglc to honey 
to these three bands of sunflower extracts was 
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FIG. 4. A, Autoradiograph of IgE immunoblot  analysis of honeybee head (CA) extract with sera 
from group I. B, Autoradiograph of IgE immunoblot  analysis of bee venom sac (BV) extract with 
sera f rom group I. Lane N, Normal human serum pool; lane B, buffer control. 

abolished after preincubation with honeybee head 
extract (Fig. 6). Eighty seven percent (20 of 23) of 
group I patients' sera displayed IgE reactivity to 
bands of the three-band complex (Fig. 2), which 
allocates a major role to bee-derived proteins. 

Coomassie blue-stained SDS-PAGE-separated 
honey proteins exhibited a number of protein 
bands in addition to the three bands (Fig. 1). 

Immunoblots of the four types of honey selected 
for this study, however, revealed only two addi- 
tional IgE binding proteins: a 30 kd/33 kd double 
band was recognized by sera from pool A and pool 
C in the SF extract (Fig. 3; SF, lanes 1, 3). IgE 
binding to this double band was not reduced in 
IgE-inhibition experiments with CA extract (Fig. 6; 
SF, lane 8). Moreover, no corresponding allergen 
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FIG. 5. Autoradiograph of IgE immunob lo t  analysis of extracts of bee venom sacs (BV), SF, and 
LO, CH, and FO with sera from group II. Lane N, Normal human serum poõl; lane B, buffer 
control. 

could be observed in the three other types of 
honey. This structure is therefore very likely to be 
of plant origin and sunflower-specific. In addition 
to the three-band structure, FO contained an 11 kd 
IgE-binding protein, which could represent an 
undefined pollen protein. 

Forty4our percem (10 of 23) of the patients 
allergic to honey displayed IgE reactivity with the 
30 kd/33 kd double band, and 9% (2 of 23) of the 
patients reacted with this structure exclusively. 
One could speculate that the latter was a collective 
of patients allergic to SF exclusively; that is. they 
could possibly eat other types of honey without 
problems. This was also suggested by Bousquet et 
al. 9 in a case report on a beekeeper who had 
adverse reactions to one sort of honey exclusively. 

Sensitization to common pollen-related aller- 
gens were of minor importance in out  experiments. 
Four honey extracts (SF, LO, CH, FO) were tested 
in immunoblots with a monoclonal antibody (BIP 
1) specific to the major allergen of birch pollen 
(Bet v 1) 19 and with a serum pool with IgE 
antibodies to Bet v 1; SF and FO nitrocellulose 
strips were submerged with monoclonal antibodies 
(MUP 4, MUP 8, and MUP 20) specific for 
mugwort pollen allergens and a rabbit antibody 
reacting with profilin, 22, 23 a plant pan-allergen. We 
found no binding of these antibodies to honey 
extracts, honeybee heads, or bee venom (data not 
shown). The particular grains of pollen admixed to 
the honey tested are generally rare cändidates for 
allergic sensitization because they represent pollen 
of insect-pollinated plants, The portion of common 
pollen of wind-pollinated plants (mainly grasses, 

weeds, and birch) was below 5% of the total pollen 
content, according to analysis of the honeys used in 
our study (data not shown). Surprisingly, 78% of 
our patients showed positive skin prick tests and 
RASTs to pollens from trees, grasses, and weeds, 
which seëms to be of minor importance for the 
development of immediate-type reactions in pa- 
tients allergic to honey but characterizes most of 
our patients as real "atopics." Fernändez et aL 
described cross-reactivity between sunflower and 
mugwort pollen. 11 Indeed, in our experimems, all 
patients possessing IgE to mugwort pollen corre- 
sponding to RAST classes 3 and higher (data not 
shown) displayed IgE binding to sunflower-specific 
proteins in the SF immunoblot. 

When looking at the IgE-binding pattern of 
patients allergic to bee venom in the SF immuno- 
blot (Fig. 5), a relation between allergy to honey 
and allergy to bee venom became evident. This 
pattern was similar to the picture seen in the SF 
immunoblot with patients allergic to honey in pool 
B (Fig. 2). Seven out of 10 patients allergic to bee 
venom showing IgE binding to three bands of 
higher molecular mass in addition to the obligatory 
19 kd band (PLA2) 24 in the bee venom-sac lmmu- 
noblot (Fig. 5) displayed a similar three-band 
pattern in the SF immunoblot (Fig. 5) that coutd 
be inhibited with SF extract (Fig. 6). Two of 23 
patients allergic to honey reported type I allergic 
reactions after bee stings (patients 2 and 16). 
Indeed, all these patients dispIayed IgE binding to 
bee venom extracts (Fig. 4. B) and recognized 
PLA» 

Aalberse et al. 2» have demonstrated that certain 
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FI6. 6. Autoradiograph of IgE inhibition experiments performed with SF and CA extracts, 
respectively. Serum pool A, pool B, and pool C were preincubated with 0 ixg and 300 Ixg of CA 
extract (SF; lanes 1, 2, 4, 5, 7, 8), and 80 ixg of SF extract (SF; lanes 3, 6, 9). Nitrocellulose-blotted 
sunflower honey proteins were incubated with this solution, and immunoblott ing was per- 
formed. Serum poo! B was preincubated with 0 l~g, 40 ixg, and 80 Ixg of SF extract (CA; lanes 1 
to 3) and 300 wg of CA extract (CA; lane 4). Thereafter nitrocellulose-blotted honeybee head 
proteins were incubated with this solution, and immunoblott ing was performed. Serum pool X 
was preincubated with 0 ixg, 5 ixg, 25 I~g, and 125 ixg of SF extract (BV; lanes 1 through 4) and 
100 wg of BV extract (BV; lane 5). Nitrocellulose-blotted honeybee sac proteins were incubated 
with this solution, and immunoblott ing was performed. Lane B, buffer control. 

cross-reactions involving bee venom were a result 
of  carbohydrate determinants. In our study, how- 
ever, cross-reacting structures detected by patients 
allergic to bee venom in extracts of bee venom, as 
well as of honey, were not due to carbohydrates 
because deglycosylation of bee head extract did not 
change IgE binding to the structure in the bee 
head immunoblot  (data not shown). Moreover,  in 
control experiments, we per formed P A G E  under 
nondenaturing conditions so we would not miss 

any proteins in the bee head extracts that could 
possibly be undetected under denaturing condi- 
tions. The immunoblot  picture obtained under 
nondenaturing conditions did not differ from the 
results in the SDS-PAGE system. 

When put together, these results provide the 
following picmre: bee products, as well as plant- 
derived proteins, play an important  role in sensiti- 
zation of patients allergic to honey. The risk of 
developing a bee venom allergy is very low consid- 
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ering the IgE reactivity to bee-derived proteins in 
honey. On the other hand, we could detect a high 
prevalence for specific IgE to honey in patients 
allergic to bee venom, although no adverse reac- 
tions after ingestion of honey have been reported 
in our group of patients allergic to bee venom. 
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