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Favorable hymenoptera sting reactions during
childhood may have enabled transmission of
responsible allergic genotype into generations
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Summary Allergic reactions caused by hymenoptera venoms represent a major medical problem for certain
groups of population. In addition to different anaphylaxis reactions, less frequent fatal cases have been recorded
in Europe and USA. It has been observed that generally, following the initial anaphylaxis reaction to the venom of
such insects, milder and less frequent successive reactions occur in children than in adults, though the latter are
less frequently stung. Such findings could be explained by the fact that mainly children may have the advantage of
self-restraining the aggravation of further reactions due to the ability of a higher plasticity of immune and non-
immune protective mechanisms or the ability of adjustment of regulatory autonomous vital systems, activated
after a prior allergic reaction. Hypothetically such ability has enabled most of those individuals to reach at least
major age and frequently have their successors. This way the genetic lines carrying the respective allergic
phenotype might have been transmitted generation after generation, although the prior allergic generations lacked

modern treatment of anaphylactic reactions.
© 2006 Elsevier Ltd. All rights reserved.

Hymenoptera represent an insects order, where to-
gether with other species, bees and wasps are in-
cluded [1-5]. While stinging, their venom may
cause quite dramatic allergic reactions in sensi-
tized persons [4—6]. In some cases, incidents of
stinging by hymenoptera may be fatal [5,7,8].
According to findings reported by a number of
authors, anaphylactic reactions caused by the
hymenoptera venom may affect 0.4—5% of the
population, while their mortality rate may reach
0.09—0.45 deaths per million inhabitants annually
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[2—5,9—14]. However, the researches show that
reactions caused by the hymenoptera venom are
less frequents in children than in adults (preva-
lence rates 0.15—0.8%), though children are much
more stung [7,14—21]. The general clinical pro-
gress of allergy caused by the hymenoptera is also
much more benign in children than in adults [22—
25]. After the first sensitization and experience of
a threatening or lack of allergy there exist the pos-
sibility that such an anaphylactic reaction reap-
pears or be more serious. A number of studies
carried out by Golden, Reisman, Valentine, etc.
show that if no treatment by specific immune-ther-
apy is undertaken, the possibility of repetition of
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reactions in allergic persons goes up to 40—80% in
adults and 9—40% of cases in children, especially
including those occurring following prior moderate
or severe reactions [10,14,17,24,26—28]. Accord-
ing to Bjornsson et al., the progression of age is
considered to be an independent factor of sensiti-
zation risk [12]. Furthermore, while in adults which
are allergic to hymenoptera venom, when they are
re-stung, vital respiratory or cardiovascular sys-
tems endanger to be affected up to the loss of con-
science more frequently than in children, the latter
are more frequently than adults affected by skin
reactions [10,24,29]. According to Lockey and
Chipps, in all systemic reactions to hymenoptera
venom children are affected in 60% by solely cuta-
neous reactions as against respiratory and cardio-
vascular reactions, which are present in 70% of
cases in adults [30,31]. Therefore, some authors
such as Valentine, Reisman or Eckes are of the
opinion that since children face low risk of repeti-
tion of anaphylactic reactions, they generally do
not need vaccination but in cases of serious reac-
tions [18,24,27]. This way, the immunotherapy in
children with mild allergic reactions to hymenop-
tera venom may be considered unnecessary [24].

It is believed that epidemiologic differences be-
tween children and adults regarding the progress
of anaphylactic reactions to hymenoptera venom
are not casual. The findings collected until now
do not allow us to formulate a medical-scientific
opinion on eventual reasons of such epidemiologic
differences between these group-ages. Actually it
is difficult to take a position on the matter. It
means that there is not described a clear profile
of an immune, other system or phys-pathological
mechanism suggesting the answer to the introduc-
tion of an antigenic factor into human body, pro-
vided it depending on the group-age of the
subject.

Under these circumstances, it may be ascer-
tained that such observations might eventually
confirm the presence of a more favorable clinical
course of allergies deriving from stinging of hyme-
noptera, in children in particular, also because of
yet unclear self-restraining mechanisms [27].

In this context an eventual explanation could be
that children, although initially might not have an
adequate immune response, at their very early
age do have adequate immunity because of their
high plasticity. Such ability would increase chances
in later exposures for a more favorable response to
antigens in question. Referring to the New Oxford
Dictionary by ‘‘plasticity’’ should be understood
the adaptability of an organism to changes in its
environment or differences between its various
habitats. In this case the immune system, following

the memorization of the antigen found in the rep-
ertory of its immune response, would ensure a re-
sponse as adequate as possible and with minimal
side effects. In fact, the eventual immune changes
observed in such patients as response to repeated
exposures to hymenoptera venom, differing indi-
viduals provided with a satisfactory tolerance from
those lacking such an ability, result exclusively
from researches in patients treated with specific
immunotherapy.

Consequently, their value in the case of the
above-mentioned epidemiological changes is
quite limited. Furthermore, Freye and Litwin
have reported in a work that allergic families to
hymenoptera venom are distinguished from the
other part of the population by frequency of
occurrence of allergic reactions [32]. This genetic
mosaic may affect both the level of expression of
immune and non-immune physiological factors
[33,34]. A number of different mediators are in-
cluded in this category. According to Ponvert
et al., a high plasmatic level of RANTES has been
observed in allergic children indicating side ef-
fects during specific immunotherapy with wasp
venom [33]. This cytokine produced by lympho-
cytes T, eosinophils, etc. has a chemotactic ef-
fect and activates inflammatory cells such as
eosinophils or basophils. Qualitative changes of
immune components between allergic and non-
allergic persons stung several times by hymenop-
tera have been observed as well at the level of
both specific IgE and responses of IgG subclasses,
which are more emphatic in case of lack of al-
lergy or successful desensitization [35,36]. Thus,
Miiller et al. have proved in his research that lack
of 1gG response to particular components of bee
venom is correlated with repeated reactions dur-
ing specific immunotherapy [37]. Though IgG, lev-
els have gradually increased in a few days, values
in those patients did not reach the levels of the
beekeepers that were not allergic. The latter
had high values even in relation to IgG, subclass,
while patients with side reactions that could still
manage to withstand immunotherapy with bee
venom in doses 60—80 ug (common maintenance
dose goes up to 100 pug), had higher plasmatic
levels of IgG; subclasses [37]. As demonstrated
by the same research, the only patient interrupt-
ing completely the immunotherapy with the bee
venom did not show any increase of plasmatic
values of the latter, while 1gGs values were insig-
nificant in both patients and beekeepers [37]. La-
ter findings have linked the presence of allergy
from hymenoptera venom with the domination
of cytokine profile TH, against that of TH4 or im-
mune tolerance of respective antigens with the
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induction of regulatory cells CD4*/CD25" through
pertinent cytokines [36,38,39]. Thus, a high level
of IL-10 at the age of 12 months has been found
in non-atopic children, while its low values in
atopic children have caused the lack of inhibition
of inflammatory processes [40]. In a research in
experimental animals on models of allergy from
wasp venom, Winkler et al. reported also that
an increase of the level of messenger RNA for
transforming growth factor beta (TGF-B) and IL-
10, proved that immuno-suppression following
the intranasal application of the recombined anti-
gen Ves v 5 has been mediated by regulatory
mechanisms [41]. However, even recently recog-
nized mechanisms regarding such mediators, have
only at a certain degree explained the course of
action of specific immunotherapy, but did not
help to explain the nature of the origin of demo-
graphic differences between various group-ages.
Differences in anti-corporal or mediatory profiles
between groups of patients are mentioned here
because the injections of the maintenance doses
of specific immunotherapy are considered as a
test of charge and the initial responses of the pa-
tient would also have a resemblance with the re-
sponse to natural stings. This conclusion is
justifiable since at the beginning of the treat-
ment with specific immunotherapy in those pa-
tients there is no dealing with remodeling of
the immune response. In fact, such differences
most of which are presented in this discussion,
do not answer the question how and why during
evolution various models of respective profiles
have played a positive or negative role, but at
least they show that different groups of patients
do have such differences, not yet clearly identi-
fied, in relation to the prognosis of the illness.
Another mechanism would explain also, not di-
rectly, the changes occurring in response to the re-
peated exposure to hymenoptera venom, which
differentiate individuals provided with the ability
to have a satisfactory progress, from those who
do not have it. It would consist in the ability of
autonomic systems to adapt to the repeated im-
pact of harmful stimuli in order to ensure a perma-
nent stability of vegetative vital systems, such as
cardiovascular and respiratory ones. Unfortu-
nately, also in this case the data come from re-
searches made mainly in patients treated with
specific immunotherapy of hymenoptera venom.
In this framework, in confronting stinging or main-
tenance therapeutic doses, avoiding affection by
anaphylaxis in the cardiovascular system, the pres-
ence of high levels of rennin and of angiotensin |
and angiotensin Il from the beginning of treatment
by hymenoptera venom is important rather than

catecholamines one [34,42]. This fact has an
additional value as well. In this respect, at the
beginning of the treatment with specific immuno-
therapy the plasmatic level of these mediators af-
fects the presence or lack of side reactions, at a
time when yet no change in the level of immune re-
sponse of the patient has occurred. And further on,
the specific immunotherapy itself induces an in-
crease of the plasmatic level of these mediators,
while their high level has been accompanied
by the lack of occurrence of side reactions, even
in the initial phase of specific immunotherapy
[34,43]. Furthermore, their level correlates inver-
sely rather with the degree of affection of cardio-
vascular system, which is not the case with the
results of skin tests or value of specific IgE. Such
peptides in this case are found in basophile leuco-
cytes [44]. These findings suggest that angiotensins
may affect leucocytes as mediator or stimulate
modulation of other mediators. A low level of them
after the exposure to hymenoptera venom in aller-
gic persons may be connected with the presence of
an insufficient adaptation of the cardiovascular
system to such stimuli [44]. The mentioned findings
eventually suggest that the role of mechanisms in
question is more important than the role immune
mechanisms in confronting a casual hymenoptera
sting in the most appropriate way.

In addition to the plastic abilities ensuring ade-
quate adaptability expressed mainly in young ages,
in mechanisms of adaptive differences between
age groups eventually there should be included
the presence of phys-pathological changes or de-
fects in adults as result of their ageing. Aver has
ascertained in this framework that in addition to
other things histamine is a potent coronary vaso-
constrictor and can induce rhythm or conduction
disturbances [45,46]. Furthermore, Pomerance
has stated that mast cells are known to be enriched
in areas of atheromatous plaque and to be espe-
cially prominent in the adventitia of the coronary
arteries [46,47]. According to Wasserman, the fact
that mast cells are increased in the coronary arter-
ies of patients with coronary disease, suggests that
anaphylaxis in older patients or the patients with
known coronary disease may be especially unfortu-
nate both from the view of tolerance of hypoten-
sion and hypoxia, but also because of the
potential for severe cardiac anaphylaxis [46]. On
the contrary, in the case of children, the normal
clinical course of stinging does not have a negative
effect for children, because they have vital sys-
tems intact of changes and diseases of older ages.

The analysis of the above-mentioned epidemio-
logical data leads to the conclusion that cognition
of mechanisms ensuring a more favourable clinical
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course of allergy from hymenoptera venom in
young individuals, comparing to adults, is still very
limited and almost completely tangential.

On the other hand, the reasons and importance
of the presence of a particular profile of changes
in relation also to age has not been a subject of
discussions in the respective periodical press.
Based on these facts, it may be suggested that
the above-mentioned changes eventually may
have their origin in the evolution of human spe-
cies itself. The evolution of responses of different
anti-corporal profiles, such as those of IgG, IgA, or
IgE, efficient to a spectrum of definite organisms
or products according to environmental situation,
has created and inherited the presence of respec-
tive different genotypic and phenotypic lines. This
may be valid also for other structural and func-
tional, immune and non-immune adaptive mecha-
nisms, which at present circumstances can still be
activated. In circumstances of a natural evolution
in front of factors to which the exposure was per-
manent, a more adequate response has been
established. In cases where the exposure has been
relatively casual (in the case of hymenoptera also
because of the successful avoidance of repeated
stinging, in order to avoid at least the experience
of painful episodes), the specific response fre-
quently depended on the profile favoured by
inheritance or environmental factors, which were
more evidently exposed. Consequently, the re-
sponse to hymenoptera venom in different persons
has been adequate but sometimes not adequate
and the lack of modern treatment might have
caused death because of the anaphylactic reac-
tion. In the framework of this selection during
millennia of prehistoric life, there was mostly as-
sured the survival of genotypic and phenotypic
lines successfully adapted to the environment.
Therefore, with the passing of time maybe there
was a reduction of prevalence of the allergy to
hymenoptera venom.

On the other hand, after repeated stinging of
hymenoptera venom maybe temporary there were
created lines with sufficient adaptability to ensure
the survival only for the period of childhood or
youth. It might have happened because of the ever
more casual exposure to stinging as result as well
of preventive measures by conscious or conscious-
ness-raising individuals and of the experience of
painful stinging at earlier periods of life of every
individual, allergic or non-allergic to hymenoptera
venom. This behavior of various individuals during
passing years might have led to the loss of individ-
ual adaptability, even without experiencing unex-
pected fatal reactions following the stinging by
hymenoptera at later periods of life. However, in

such cases the grown individuals have often left
their successors thus ensuring transmission of
respective genetic and phenotypic lines. It is not
excluded also that from these lines might have de-
rived such genetic and phenotypic lines, which
could ensure adaptability, heritable only during
childhood or early youth of individuals of their ori-
gin. Therefore, the existence of successors of those
lines (at least when they did survive), might have
allowed the continuous existence of allergic sub-
categories of population — allergic to hymenoptera
venom up to present generations, which today rep-
resent in general a small fraction of population.

It is understandable that the role of evolution
rules is actually minimized due to the modern med-
ical achievements ensuring the safety of life quality
for each subject, regardless disposable genotypic or
phenotypic mosaic.

In conclusion, it should be claimed that even low
frequency of stinging during major age has ensured
in the past a natural survival for persons with suffi-
cient adaptability only during the period of child-
hood or early youth, up to older ages. The changes
related to plasticity of immune and non-immune
abilities or to genotypic and phenotypic profile of
different adaptive mechanisms between such indi-
viduals and those with adequate adaptability ex-
pressed during the entire life, are on the contrary,
maybe the reason for milder and less frequent expe-
riences of anaphylactic responses during childhood
in comparison with further periods of life.

The expression of almost adequate responses to
hymenoptera venom only by some definite lines of
subgroups of population during childhood and ear-
lier youth have possibly enabled the transmission
of genetic lines carrying respective allergic pheno-
type up to modern times. Further comparing genet-
ic and physiological studies are needed to prove this
hypothesis with the view of studying individual char-
acteristics related to hypersensitivity to hymenop-
tera sting, disease prognosis and the age of such
individuals. The further knowledge of regulatory im-
mune and non-immune mechanisms involved in
these processes may lead to the providing and appli-
cation of more successful methods in treating and
preventing allergies to hymenoptera venom and
consequently to the relief of frequency of occur-
rence of these threatening diseases to life.
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