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Tlvo patients M’ith inhalant ul/erg>’ to \llhole bee body components ure &SC ribetl. cl<~~.crmentc,d h\ 

positive skin tests to whole bee body extract und the presence qf serum bee bocl! --.\p’ific IsI. 

Both had etlidence of’ mild sensitivity to bee venom. RAST inhibition studie.1 rndic~trted t/rut t/w 

IgE antibodies directed at whole bee body components and bee venom were tiistim~t Tlre~~~ 

observations suggest that venom allergy from insect stings and bee body inhulant u//erg~ are 

caused by different antigens. (J ALLERGY CLJN IMMUNCX 71:18, 1983.) 

In recent years there has been considerable progress 
in understanding the patbogenesis of stinging insect 
allergy.le3 The major allergens responsible for aller- 
gic reactions are present in venom and are not found 
in the insect body.4-” These basic studies along with 
clinical observations7 have suggested that whole-body 
extracts are unreliable for diagnosis and treatment of 
allergy due to insect stings. Despite these findings, 
inappropriate use of whole-body extracts has con- 
tinued. 

This article addresses the issue of venom and body 
component allergenicity from the other direction. 
Two patients who developed inhalant allergy to bee 
body components in the course of their occupation are 
described. Both patients also had immunologic evi- 
dence of concomitant bee venom sensitivity. RAST 
inhibition studies indicated that the specificity of the 
IgE antibody activity directed at bee body compo- 
nents and bee venom is distinct, suggesting that the 
major allergens in these preparations do not cross- 
react. 

MATERIALS AND METHODS 
Immunologic evaluation 

lntradermal direct skin tests were performed with com- 
mercial whole bee body extracts and bee venom. RASTs 
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were performed as -previouhlj described.‘ DIX\ wcrc 
coupled with either bee venom ( 100 pg!ldihi) or *ht>lc 
bee body extract (22 pg of protein/disc). Rc\ult\ were r‘y 
pressed in percent of net binding of a serum pool I‘rom 
ragweed-sensitive patients to ragweed-coupled disc> I‘hc 
net binding to the bee venom or whole hec body dibc\ 
greater than 5% was regarded as significant. The binding of 
the ragweed standard was about 12% oftoral activity added 
Background activity bound when normal human strum wa\ 
assayed was about 1% of the total activit) added. 

RAST inhibition studier were performed as prevlousl) 
described.‘; In brief, 100 /LI of serial threefold dilutions OI 
bee venom, starting at 625 l*g of venom protein/ml or 
whole bee body extract at 625 J+ of proteiniml, were used 
for absorption of 100 ~1 of strum from two patients w~rh 
elevated levels of IgE antibodies. All tests were pcrformcd 
in duplicate. Fifty percent RAST inhibition was determined 
on the basis of a sigmoid curve calculated from individual 
values by a microcomputer program 

CASE HIGTORIES 
Patient 1 

R. S., a 27-yr-old man. had been cxpoacd 10 large num 
bers of honeybees for many years because hl\ family was m 
the honey production business. Since childhood hc had hecn 
aware of burning of the cyej. shortness of‘ hrcath. :rntl 
wheezing when exposed to honeybees or rbcn IU the ctothc\ 
of those individuals who had been working about the htvcs. 
At age 6 yr, after multiple hec stings. he had An ww 
allergic reaction with dyspnca and generalized edema. I-C 
quiring emergency medical therapy At age 0 ?r, after H 
single bee sting, he became unconscious and agam reqtnred 
emergency care. There have hecn no further bee stings xincc 
that time. One wasp sting has been tolerated with no 
difficulty. 

Allergy injections with whole bee h&y extract wrre 
given from ages 12 to IS yr. with no apparent hen&t. 

He was evaluated on fwo occasions, in May 1980 and 
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June 198 1, with similar results (Table I). Direct intradermal 
tests with whole bee body extract, 1: 1 ,OOO,OOO (Whole Bee 
Body Extract; Hollister-Stier Laboratories, Spokane, Wash.) 
resulted in a marked immediate reaction with pseudopods 
(4+). A positive reaction (2+) was found with bee venom 
at a concentration of 0.01 @g/ml. 

The results of RASTs performed on both occasions were 
identical. Borderline reactions (5% and 6%) were found 
with bee venom and elevated levels (16%) were seen with 
whole bee body extract. 

RAST inhibition studies were done with whole bee body 
extract as the coupling antigen. Whole bee body extract did 
inhibit this reaction; 0. I7 pg of protein caused 50% inhibi- 
tion. Bee venom had no effect. These results are shown in 
Fig. 1. Because of the low titer of bee venom-specific IgE 
in direct RAST, RAST inhibition studies with bee venom as 
the coupling antigen could not be done. 

Patient 2 

About 2 mo after starting to work in a honey-producing 
plant, D. H., a 29-yr-old man, noted the onset of coughing, 
which became more persistent and seemed worse at night. 
When he was away from the honey farm for 2 wk, the cough 
completely cleared. Approximately 24 hr after his return, 
the symptoms recurred. 

He had been stung a number of times by bees in early 
childhood, with no significant reactions. While working at 
the honey farm, he was stung on the average of once a 
week, with only mild reactions. No anaphylactic reactions 
occurred. As time went on, the local reactions became less 
intense. 

Intradermal skin tests with whole bee body extracts 
showed a very marked reaction at a dilution of 1: 500. An 
immediate reaction was found with bee venom only at a 
concentration of 10 ~giml. Elevated RAST titers of 22% 
with whole bee body extract and 16% with bee venom were 
found (Table I). 

RAST inhibition studies were done with discs coupled 
with whole bee body extract and bee venom (Figs. 1 and 
2). With whole bee body-coupled discs, inhibition was 
found with whole bee body extract (50% inhibition, 29.5 pg 
of protein). No inhibition was found with bee venom. With 
bee venom-coupled discs, only bee venom inhibited the 
RAST reaction (50% inhibition, 52.3 wg of protein) and no 
inhibition was found with whole bee body extract. 

DISCUSSION 

Inhalant allergy due to bee body components was 
initially described by Benson and Semeno@ and in 
more detail by Ellis and Ahrens. lo In the latter study, 
two individuals were reported, both of whom also had 
allergic reactions after bee stings. Both patients had 
positive skin tests with whole bee body extract and 

FIG. 1. Whole bee body extract RAST inhibition. Inhibition 
of the RAST reaction between sera of patients 1 (Ft. S.) and 
2 (D. H.) and discs coupled with whole bee body IWBBJ 
extract by whole bee body extract and bee venom (BV). 
Inhibition was found only with the homologous antigen, 
whole bee body extract. 

TABLE I. Summary of immunologic results 

Patient 1 Patient 2 
RS.) (D.H.) 

Positive intradermal skin tests 
Whole bee body extract 

(w/v dilution) 
Bee venom (pg/ml) 

Direct RAST (% standard) 
Whole bee body extract 
Bee venom 

50% RAST inhibition 
(Kg protein) 
Bee venom disc 

Whole bee body extract 
Bee venom 

Whole bee body extract disc 
Whole bee body extract 
Bee venom 

I : 100.000 I :500 

0.01 I 0 

I6 22 
5 17 

ND 0 
ND 52.3 

0.17 29.5 
0 0 

ND = not done 

serum IgE antibodies were demonstrated by passive 
transfer test. Subsequently, numerous other observa- 
tions have been made of beekeepers with inhalant 
allergy to bee body components.X% I’. I2 

This article describes two individuals with inhalant 
sensitivity to whole bee body protein components, 
documented by positive immediate skin-test reactions 
to whole bee body extracts and by the demonstration 
of serum bee body-specific IgE. Both patients also 
had mild sensitivity to bee venom. Patient 1 had a 
positive bee venom skin test and borderline levels of 
serum bee venom-specific IgE; patient 2 had serum 
IgE antibodies but a positive skin test only to a high 
bee venom concentration. RAST inhibition studies 
indicated that the antibodies directed at body compo- 
nents and at bee venom were distinct. The reaction of 
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FIG. 2. Bee venom RAST inhibition. Inhibition of the RAST 
reaction between the serum of patient 2 (D. H.) and discs 
coupled with bee venom fBV) by whole bee body (WR~j 
extract and bee venom. inhibition was found only with the 
homologous antigen, bee venom. 

both sera with discs coupled with whole bee body 
extract could be inhibited only by the homologous 
antigen; venom failed to inhibit this RAST reaction. 
With one serum, it was possible to do the opposite 
test-couple discs with bee venom and inhibit the 
whole bee body extract and bee venom. In this situa- 
tion, only the bee venom caused inhibition. 

Other observations have suggested that bee body 
and bee venom antigens are distinct. Phospholipase 
A, the major allergen in bee venom, cannot be dem- 
onstrated in commercial whole bee body extracts.” 
Testing with venom and body extracts by either skin 
test or RAST in bee-allergic patients and beekeepers 
has shown discordant results. For example, Light 
et al.” found that of 17 bee sting-allergic patients with 
positive venom skin tests, only nine had positive re- 
actions to whole bee body extracts. Sequential studies 
of serum IgE antibodies in two beekeepers revealed 
that after a sting reaction, only the bee venom- 
specific IgE rose, and the whole body extract- 
specific IgE remained unchanged. Similarly, serum 
bee venom-specific IgE may rise after bee venom 
therapy but is not influenced by whole bee body ex- 
tract therapy. B 

Highest levels of whole bee body extract-specific 
IgE have been described in beekeepers who have in- 
halant allergy.” Occasionally these patients do not 
have detectable venom-specific IgE. For example, 

Miiller (personal communication, 1982) observed 
nine beekeepers with histories suggestive of inhalant 
allergy. Seven had positive skin tests with whole bee 
body extract and only three had venom-specific IgE. 
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We have described one patient who had 1gE an- 
tibodies reacting with yellow-jacket body components 
and not with yellow-jacket venom. probably as a re-- 
sult of unusual inhalant exposure. ” 

In this article, two patients are described who havr 

typical whole bee body inhalant sensitivity. For these 
individuals, whole bee body extracts are helpful in 

diagnostic studies and may be useful in immunother- 
apy. Such extracts should therefore remain available 
for this purpose. However, these results suggest once 
again that whole-body extracts and venom are anti- 
genitally distinct and that each has a specific place for 
diagnosis and therapy. 
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