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Immunologische Untersuchungen bei Imkern: 
Spezifische IgG- und IgG-Subklassen-Antikiirper 
gegen Bienengift und Bienengift-Bestandteile 

Zusammenfassung. Spezifische IgG-Antik6rper  gegen 
Bienengift und Bienengift-Bestandteile wurden im 
Serum yon 23 Imkern bestimmt. Die h6chsten Titer 
wurden gegen das Gesamt-Bienengift  gefunden, je- 
wefts geringere gegen Phosphol ipaseA,  Melittin, 
MCD-Pept id  und Apamin,  Bei Messung der spezi- 
fischen IgG-Ant ik6rper  der Subklassen 1-4 gegen Ge- 
samt-Bienengift und Phospholipase A wurden die 
h6chsten Titer in den Subklassen 4 und 2, die niedrig- 
sten in der Subklasse 1 gefunden. Nach 5 Monaten 
ohne Bienenstiche wiesen alle untersuchten Imker  ei- 
nen Antik6rper-Abfall  auf. Die klinisch stfirkste 
Reaktion auf Bienenstiche zeigten Imker  mit  den 
niedrigsten spezifischen IgG-Spiegeln. Diese Untersu- 
chungen zeigen, dab spezifische IgG-Antik6rper  eine 
wichtige Rolle bei der Verhinderung von allergischen 
Symptomen nach Bienenstich spielen. 

Sehliisselwiirter: Bienengift-spezifisches I g G -  Sub- 
klassen IgG 1-4 Antik6rper - Allergie Schutz bei 
Imkern 

Summary. Specific IgE antibodies against bee venom 
and its components  were studied in 23 bee-keepers. 
The highest IgG serum levels were observed for whole 
bee venom followed by phospholipase A. The serum 
levels of specific IgG antibodies against melittin and 
MCD-pept ide  were lower, the lowest serum levels be- 
ing observed for apamin. After a 5 month  absence 
from bee-keeping a fall in the serum levels of IgG 
antibodies was observed in all the bee-keepers studied. 
The investigation of the IgG subclass antibodies 1 4 
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against bee venom and phospholipase A demonstrat-  
ed the highest serum levels for IgG 4 and IgG 2, 
the lowest levels were observed for IgG 1. The lowest 
IgG serum levels were associated with the least effec- 
tive protection to bee stings. These findings support  
the concept that specific IgG antibodies prevent the 
development of allergic symptoms after bee sting. 

Key words: Bee venom specific IgG - Subclass IgG 
1 4 antibodies - Allergy Protective effect in bee- 
keepers 

The immunological processes resulting from hypo- 
sensitization can be compared with the acquired pro- 
tection of the hyperimmune bee-keepers. In this re- 
spect, they are a unique control group for patients 
with bee venom allergy. During their bee keeping 
periods they usually develop a total anergy to bee 
stings. The production of protecting antibodies of 
the immunoglobulin type G class could explain this 
anergy (Lichtenstein et al. 1979). In this paper, the 
results of measuring of IgG antibodies against whole 
bee venom and its components,  phospholipase A, me- 
littin, MCD-peptide,  and apamin are presented. The 
IgG subclass antibodies 1, 2, 3 and 4 against whole 
bee venom and against the major  bee venom antigen, 
phospholipase A, were also studied. 

Methods 

23 bee-keppers, aged 29 to 79 years, were investigated at the end 
of the bee keeping season, September 1978. They had been engaged 
with bee keeping for 1 to 50 years. The number of bee hives held 
varied fl'om 3 to 70. 

Pre- and post-seasonal antibody studies could be performed 
in 12 keepers (time interval 5 months). 

Specific IgG antibodies against bee venom (Pharmacia, Uppsa- 
la) and bee venom components phospholipase A (Sigma Chemicals), 
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Fig. 1. Specific IgG antibodies against bee venom (BV), phospholi- 
pase A (BPLA), melittin (BME), MCD-peptid (MCD) and apamin 
(BAP) in bee-keepers 
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Fig. 2. Changes of specific IgG in dependency on bee sting exposi- 
tion in bee-keepers 

melittin, MCD-peptide and apamin (from Prof. Dr. Habermann, 
Giegen), were measured using an ELISA (Forster and Urbanek 
1979). In 20 bee~keepers, the same technique was employed for 
the measurement of IgG subclass antibodies 1 4 against bee venom 
and phosphotipase A. Porcine anti-human IgG subclass antibodies 
were marked with peroxidase (Nakane and Kawaoi 1974). The 
antiserum was obtained from Byk-Mallinckrodt, Dietzenbach. 

Results 

IgG antibodies against whole bee venom and against 
phospholipase A were found in all bee-keepers. In 
contrast, only a few had IgG antibodies against melit- 
tin, MCD-peptide and apamin, the latter having the 
lowest titre. The average titres of the specific IgG 
antibodies against bee venom and its components are 
presented in Fig. 1. The sequence of IgG antibodies 
in this figure is ordered according to the serum levels. 

The titres of IgG against whole bee venom and 
against phospholipase A were significantly lower in 
spring, pre-season, than in autumn, post season (p < 
0.001; Fig. 2). In winter the bee-keepers have, as a 
rule, not been subjected to bee stings. 

20 bee-keepers had bee venom specific antibodies 
of subclasses IgG 2 and 4. Two keepers had no IgG 1 
and two no IgG 3 antibodies. The phospholipase A 
specific subclass antibodies were not present in two 
keepers, and in 5 keepers no phospholipase A anti- 
bodies of subclass IgG 1 were detected (Fig. 3). 

The bee-keepers (Nr. 18 and 19) who had the low- 
est levels of the subclass antibodies, reported unusual- 
ly marked local reactions following bee stings. One 
of these bee-keepers had only been a bee-keeper for 
1 year. 

When 20 average values for the titres of the indi- 
vidual subclass antibodies are considered, the highest 
levels are found with the subclass IgG 4 followed by 
the subclasses IgG 2, IgG 3 and IgG 1 (Fig. 4). 

Discussion 

Bee-keepers are frequently subjected to bee stings and 
therefore acquire a natural immunity. Generally the 
local reaction is less marked the longer and the more 
active the keepers have performed bee keeping. A 
production of specific IgG antibodies against bee ven- 
om could explain this protection (Light et al. 1975). 

The bee-keepers in the present study were shown 
to produce specific IgG antibodies not only against 
whole bee venom and its major component phospholi- 
pase A, but also against the low molecular weight 
components melittin, MCD-peptide and apamin. The 
sequence of specific IgG antibodies against bee venom 
and its components ordered according to the titre 
levels, corresponds to the sequence related to molecu- 
lar weights. Phospholipase A is the largest of the four 
bee venom components studied, having a molecular 
weight of 14,500 (Habermann 1972). In the sequence 
of antibody levels, the IgG antibodies against phos- 
pholipase A followed close behind the specific IgG an- 
tibodies against whole bee venom. In contrast apamin 
which has the smallest molecular weight (m.w.= 
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Fig. 3. Specific igG antibodies against bee venom (BV) and phospholipase A (BP1,A) in 20 bee-keepers: sub-class IgG~ 4 
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Fig. 4. Specific IgGl-~ antibodies against bee venom (BV) and 
phospholipase A (BPLA): subclass-mean values in 20 bee-keepers 

2,038) of the four bee venom components, stimulates 
the least antibody production. The molecular weight 
is an important predeterminant of the potence of an 
allergen. 

The observation that the bee-keepers experience 
bee stings more strongly when the bee season begins 
could be explained by a fall in protecting IgG anti- 
bodies, which may occur when the booster effect of 

the bee stings is absent. Comparable findings have 
been previously reported (Spiess 1979). 

All investigated bee-keepers possessed bee venom 
specific IgG antibodies of the subclass IgG 4. In con- 
trast, the lowest antibody titres were observed for 
the subclass IgG 1. A similar distribution could be 
confirmed for the specific IgG antibodies against 
phospholipase A. The level of the phospholipase A 
specific subclass antibodies is generally lower than 
the levels of the subclass antibodies against whole 
bee venom. Where no phospholipase A specific sub- 
class antibodies were detected, the lowest bee venom 
specific IgG antibody levels observed. 

Since all bee-keepers developed specific IgG sub- 
class antibodies 4 and 2 against bee venom, an impor- 
tant role in the development of immunity to bee stings 
is suggested. The lowest subclass levels were found 
in those bee-keepers who also had the lowest total 
IgG titres. These also had the strongest reactions to 
bee stings. 

In 1971 Parish postulated an IgG mediated aller- 
gy. Recent studies (Bryant et al. 1973, 1975; Gwynn 
et al. 1978) demonstrated an association between IgG 
antibodies of subclass 4 and asthma. In addition, spe- 
cific IgG antibodies against aspergillus fumigatus in 
bronchopulmonary asperillosis have been detected 
(Wang et al. 1978). A correlation between IgE and 
IgG 4 antibodies against grass pollen, dependent on 
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seasonal  influences has been descr ibed  (Giessen et al. 
1976). I t  was pos tu la ted  tha t  I g G  an t ibod ies  o f  sub- 
class 4 served as b lock ing  an t ibodies  (S tanwor th  et al. 
1973; Giessen et al. 1976; Vijay et Pe r lmut te r  1977). 

The concept  of  a protec t ive  funct ion  for  the I g G  
an t ibodies  of  subclass 4, is suppo r t ed  by  the results 
of  the present  s tudy which demons t r a t e s  an associa-  
t ion between p ro tec t ion  to bee stings and  the develop-  
men t  o f  IgG an t ibod ies  o f  subclass  type  4. Despi te  
rising I g G  a n t i b o d y  titres aga ins t  bee venom and its 
componen t s  as well as high I g G  4 subclass  a n t i b o d y  
titres, no  bee st ing al lergy was observed  in the bee-  
keepers.  The  h igher  the I g G  subclass  4 level the be t te r  
the p ro tec t ion  aga ins t  stings. 

The  concept  tha t  I g G  an t ibod ies  have a pro tec t ive  
funct ion is fur ther  s t reng thened  by  s imi lar i ty  be tween 
the immuno log i ca l  processes observed  in bee-keepers  
and the immuno log ica l  processes  observed  dur ing  
succesfull  hyposens i t i za t ion  in pat ients  with bee st ing 
allergy. In allergic pat ients  wi th  a fall  of  venom specif- 
ic I g G  after  an in te r rup t ion  o f  hyposens i t i za t ion  t reat-  
ment ,  a systemic reac t ion  after  bee sting reoccurs  (Ur-  
b a n e k  et al. 1979). 

The present  evidence suppor t s  the concept  tha t  
specific I g G  an t ibodies  have an i m p o r t a n t  funct ion  
in the p ro tec t ion  aga ins t  bee stings,  and  tha t  the I g G  
ant ibodies  o f  subclasses 4 and 2 p lay  the mos t  impor -  
tan t  role in the deve lopmen t  o f  this immuni ty .  
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