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Determination of IgE antibodies to Polistes
dominulus, Vespula germanica and Vespa crabro in sera
of patients allergic to vespids
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The study was undertaken 1o investigaw the presence of Jgb wmibodies 10 P
dominmiies (PIN, Vospuls geomamea (NG and Vespa crabro (VO in a large group of sera
belonging o patienrs sensitized w0 Vespids in Spain. RAST values showed that although
the muajority of patents had Tgll amibodics 1 PD. VG and VO, there was a marked

predominance of PD. These vesults were related o the distribution of the inseer in the

areas where the sera were obtained. Due 10 geographical and insect distriburion differ-
enves, the whole area was divided into three zones: Central, East and South, Comparison
of the positive RAST values obtained indicated that, although the positiviny © PD
predomiinated over VG and this over VO, there were significant differences in percentage
positivities w each vespid in the different regions studied. The resuls of tie RAST
absorption studics indicated that in moest instances patients were originally sensitized o

one vespid and were RAST positive o the other venoms due to cross-reactivity. Onlv i a

minority of cases were coexisting antibodies 10 o insect results show

presenc. Th

that PLY and VG are the important vespids folfowed (o a fesser extent by VE. This study
provides relevant information concerming inseer disribution sensidvies in s Furopean

country

Kry wewds

gremanica

IE amtibodics: Polister dommids: vespid sensirivity: Trgpa crabro. Vespule

Acorpted far pubiication 17 June 1990

Amongst the diflerent species of Vespids in Eu-
vope are Polistes dommulus, P. gallicus, P. ninpha.
vidgares, {al-
15).
These inscets can be found in various countries
and their distribution is variable (1, 5). Previous
studies have established that the most common
vespids in the south of Spain are PD and VG.
with VC being less commonly found (2, 5). VC
is limited mainly to areas of the center and
north of Spain (5). In addition to these prelimi-
nary observations a further study of scra
samples obtained from different zones showed
that PD and VG are the most relevant (3). To

P bgglumus, Vespula gennantea, V.
whovespula saxonica and D, sifeestris (1. :

the best of our knowledge litle information is
available about the distribution of vespid sensi-
avities in Europe, particularly in areas where
the Polistes species are present (1. 4, 6). The
purpose of this study was to undertake a survey
of a large number of serumn samples from out-
patient clinics located in geographical areas with
differing weather and climate conditions and the
existence of different vespids has been reported
(5). RAST and RAST absorption studies were
carried out i order to establish the original
insect inducing sensitivity and also the existence
of muitiple sensitivities. We showed that PD is
the most common followed by VG, with the
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RAST value to VC being predominant in only
a minority of cases. These results correlated
with the reported insect distribution (2. 15).

MATERIAL AND METHODS

Serum collection

Several hospitals located in different parts of
Spain were asked to send sera belonging to
patients sensitized o vespids and with a clinical
history of systemic or large local reactions and
the presence of 1gE antibodics to at least one of
the three vespids: PD. VG, VC. They were
grouped in three arcas according to geographi-
cal Jocation: East (Hospiials of the NIH of Cas-
tellon. La Fe of Valencia and Arrixaca of Mur-
ica). Central (Hospital 12 de Octubre, Madrid
and Hospital of the NIH Jean) and South (Hos-
pital Carlos Haya of Malaga and Torre Carde-
The

mediterranean climate and

nas of Almeria). Eastern and Southern

areas have a the

Central a continental climate.

Venom collection

PD, VG and VC insects were collected from

different parts of Spain where these species are
normally found. The venoms were obtained by

sac disseetion as described (18).

Radisallergosorbent test (RAST)

Dose response curves were carried out with
positive control to the three venoms in order (o
determine the optmal allergen concentratior
per disc (0.03, 0.1, 0.5, 1, 2 mg/ml). 37 sera
from normal and atopic patients with total Igh
values ranging from 3 o 1300 IgE units with no
history of allergy to hymenoptera and negative
skin tests to vespid venoms were used as a
negative control. Values over the mean + 2 SD
were considered as positive. RAST procedures

was carried out as described (2).

RAST absorption studies

To determine whether patient sera positivity to
several venoms was due to cross-reactivity or

coexisting antibodies,
RAST inhibition studics were carried out with
all the sera with sufficient label uptake en-
abling inhibition to be done. A dose response
s made using discs of PD, VG and
and in the fluid phase different concen-
trations (0.6, 0.1, 0.2, 0.4, 0.6, 2, 4, 6 mg/
ml) of PD, VG and VC venoms. The same
pools used for titrating the RAST dises were
used for performing the RAST absorption
studies. Several individual sera positive to each

NON-CTOSS-TEACUNE

curve w

venom and with different RAST values were
also used. Once the maximum absorption had
established all the s

using onc or two venoms in the solid pha:

been inhibited

a were

depending on RAST value and using the three
venoms (PD. VG, VC) in the fluid phe
Results of RAST absorption were cxpressed

SO
according to the following ratio:

RAST nen-inhibited sera - RAST inhibired sera

100
RAS

" non-inhtbited sera

The following parterns of response were expeet-
ed: a) sera with IgE antibodies to one venom
and with a variable degree of cross-reactivity
with another. In these cases the venom to which
ithe antibodies are directed will absorb most [gh
antibodies when used in the fluid phase what-
ever venom is conjugated to the RAST discs; b)
sera with IgE antibodices o specific determinants
of each vespid. In this case cach venom will
absorb in the fluid phase an optimal amount
only when the same venom is coupled to the

disc. ¢) sera with IgE antibodies to both com-

mon and specific determinants of cach species

Statistical studes

The coefficient of variation (CV) for RAST was
determined as described (14). Values over the
established CV were considered significant. The
percentage of the predominance of the RAST
value to cach vespid was compared by chi-
square analysis. The RAST to the three venoms
in all the sera was correlated by lincar regres-
sion analysis (10, 11).
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RESULTS

A wwotal of 187 sera were received from the
allergy units of the hospitals involved.

The intrassay CV for the RAST was 12%
y CV was 15%. RAST values
> the CV were considered significant. Differ-

and the intera

ences in the RAST value in positive cases gave
the following results: East zone (50 cases) 71 %
were more positive o P, 11% to VG and 3%
10 VC.. The RAST valuc was similar (< 12%)
10 both PD and VG in 14 % of the cases (Fig. 1
lef). Central zone (45 cases) 62% were more
positive to PD, 15% to VG and 11% w0 V(.
RAST value was similar to PD and VG in 10%
and 0o VG and VC in 2% (Fig. 1 center)
South zone (92 c

58 % were more positive
w PD, 29% were more positive to VG and 2%
o VC. RAST was of similar value o PD and
VG in 11 % (Fig. 1 right).

RAST was positive to Just one woman in four
cases In the East zone (all 1o PD), to 11 cases in
the Central zone (6 w0 PD, 2 to VG and 3 10
V() and 32 cases in the South zone (16 10 PD
and 15 to VG) (Table 1). Chi-square analysi
the differences in the proportion of percentages
of RAST positivity in the three areas mentioned
showed that, although positivity to PD predom-

s of

mated over the other vespids in all the zones, in
the East zone the proportion of posiuviry 1o VG
was lower than expected (£ < (.005) the
Central zone the proportion of positivity 10 VC

in

cages

PERCENTAGE OF POSITIVE

N W vo DS

Fig. 1. RAST value to PD, VG and VO i the three regions studied. In the East zone (left graph) 71 % af the cascs
ax of similar value o PD and VG in 14 %

positive to PS, 11 % 0 VG and 3% 0 VO, RAST
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and the proportion VG = VC was higher than
expected (P<0.003).

The optimal concentration selected for RAST
absorption was 2 mg/ml, the same for all three
venoms. At this concentration all the 72 sera
with a RAST valuc over 8% were inhibited.
RAST absorption values showed 40 sera more
positive to PD, 18 to VG and 6 to VC. Table 2
shows the mean and SD of the values obtained
in the three groups. Eight cases with similar
RAST value to PD and VG (< 209%) were
inhibited with both discs and venom in the fluid
phase in order to establish the primary sensi-
tivity. In five of these the antibodies were more
absorbed with PD and in three with VG. In
four cases coexisting 1gE andbodies to two ven-
oms were found. Results are presented in Fig.
3 and 4 bad antibodics 1o PD and
VG and Case 2 had antibodies 10 PD and VC.

Comparison of the RAST value by linecar
regression analysis showed that PD versus VG
PD versus VG was 0.52 and VG
VC 0.67. In all cases the asscciation was
significant (P < 4.01).

was 0,67,

versu

MSCUSSION

The p

ne study attempts to provide darta
about distribution in sensitivity 1o the three
vespids found in the arveas studied using sera of
patients with systemic or large local reactions w
these vespids and with evidence of specific 1gE

souTH CenTRaL
2sf-
o
a5t

ve  rei NG o ve FRVE Vo

were more
In the South

one {central

graph) 58 % were more positive 1o PD. 29% 10 VG and 2% w VC. In 11 % PD was similar 1o VG, In the Central zone

(right graph). 62 % were positive (o PI, 15 % 0 VG and 11 % to VG, RAST value o PIY and VG was similar in 10 % and o

VG oand VO in 2.
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Table |

Distribution of RAST results in the group of 46 sera with

positivity Lo one or more of the three venoms

Number  PD (%) VG (%) VC (%)
East 4 1{8 0 3}
Central 1 6 (13) 24 3 ()
South 31 16 (17 15 {16) 0

The percentage in sensitivity 10 cach vespid was obtained by
dividing the total number of cases by pumber of sera in cach

zone

antibodies to at least one of the vespids tested
(PD. VG and VC). Based on previous evidence
rb
3) and taking into account en-

of the predominance in sensitivity to in
some arcas (2,
tomological data about inscct distribution (5) we
expected that an important number of cases
The study

sarried out in sera available from the units

would be positive to Palistes species.
was
with the purpose of quantifying by RAST and
RAST inhibition studies the predominance of
pids, Of the 187

sera studied 156 had Igh andbodies o at least

sensitivities to the different v

two venoms (83 %) and only a minority (16 %)
had IgE antibodics 1o only one of the venoms
tested.

Considering the proportion in percentage in
all the sera, PIY predominated in all the regions
studied, although there were significant percent-
age ditferences in cach region. The positivity to
VG was lower than expected in the East zone

Fable

Resuls of RAST absorption studies

— P o e

100 -
75|
s 50
5
g
H
> 25
o Fo Vo
CASES 1 2 3 “
Fig. 2. Cross-absorprion studies in the sera that had cos

existing antibodies w two venoms expressed as percentage of
RAST inhihition. In Cases 1,
independent antibodies were detected o P and VG

5 and 1 1gE cross-reacting and
In
cach of these cases PD and VG venoms in the Nluid phase
inhibited more when e same vepom was used i the solid
phase conjugated (o the dises, Tn Case 2 coexisting antis

bodies were detected 1o PI and VO

(P < 0.005). VC was higher than expected in
the Central zone (P < (.005)

Various degrees of cross-reactivity have been
reported dif authors (10, 11, 16).
Venoms of Vespula and Vespa genus are more
Polistes and there is

by srent
closcly related than with
only a limited degree of cross-reactivity between
Polistes and Vespids venoms (13). With
1solaton of proteins from the venoms of the
different this point
clucidated and there seem to be allergens shared

by all the species and also specitic determinants

the

species has been further

2

determined by optimal inhibition

Venom:

PD

Venoms P 91 (7)

coupled VG a4 (8)
to dises

rD 46 (21)

VG 37 (23)

Ve 39 (23)

o used i dhe fuid phs

VG \%e
32 (263 19 {16) 40 cases
76 (17 31 §2%)
a1 (3 35 (38) 18 cases
92 (%) 45 (30
72 (13) 9% (%) 6 cases

Results of optimal inhibition in 64 sera which were more positive (0 one of the venoms tesied. The groups more positive (o PD

and VG were inhibited using both venoms in the solid phase, In
The numbers represent the mean vatue of the inhibitions and

the group of VO only this venom was used in the solid phase

the standard deviation in cach group
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unique to each specie (12, 13). Rast inhibition
studies have been proposed as a mcthod for
ctivity (16) and
optimal inhibition studics as a means of detect-

studying the degree of cros

re.

ing primary and coexisting sensitivities (9). Our
results obtained with a procedure similar to that
described by Hamilion et al. (9) indicated that
72 sera were orginally sensitized to one vespid
specie and cross-reacted with the others. Of
these, 62% proved to he primary positive to
PD, 29% w0 VG and 8% to VC, there being
only four cases with co
venoms, three to PD and VG and onc w PD
and VC. These data would indicate thar, when

isting antibodics to two

studying allergic reactions to vespids in the
areas mentioned, it is convenient to include
both PD and VG, and possibly also VC. I
these venoms are not included when serological
studies and in edfro cross-reactivities are con-
sidered, the results may not be adequate.

In most European studies (4, 6, 13) of sensi-

tivity to vespids, the term

sp s mentioned
but no specific details are given about VG. PD
or any other vespids found in the areas under
17

and should be convenient to use tor study pur-

study. PD is widespread in Europe (1, 5.

poses. Further, this species has taken on nore
importance since its introduction io the USA in
1979 (New York and Boston City a
ing differences with North American species of
Polistes (12).

Immunotherapy should be given with the cor-

as) show-

rect allergens to which the individuals are sensi-
tized in order to provide the opumal concentra-
tion of relevant proteins lor desensitization (7.
12). Therapeuue failures have been reported

after using inappropritate venom for iimmuno-

therapy (8). On the other hand., during the
course of imniunotherapy IgE antibodies may
appear (o allergens to which the individuals
were not initially sensitized with the correspond-
ing risk of sensitization to new determinants
(19).

We are at present extending similar studics to
other parts of Furope in order to determine
distribution of vespid sensitivity.
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