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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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Kiied owv \W and ihi- (ivcr \ " ( ' , therf were sl);nlricant dil'fereiKi-s in pertrniage

s lo eaeh \ c^-iid in lllv dillercnl regions sdidied The re.Mills of iiie R \ S T

n siu.iics tiidn u[rtl thai iji inosi uiMaiKes patinu'; wfn- ori^in^illv sciisnized (o
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ilu' bt'M ot our knowledge litilc inibrmaiion is
available a\Hiui tlic distribunon ot vespid sensi-
(i\(l(e,'; in Kiiropc, parti^uIaiOy in areas where
the Polistes .species uie preseni ( 1 . 4 . 6), The
purpose of this study was lo undertake a survey

and their distribution is variable (1, 5), Previotis of a large number of serum satnplt:s from out-
studies have established that the most common patient elinics located in geographical areas with
vespids in the south of Spain are PD and VG. differing weather and climate conditions and the
with VC being less commonly found (2, 5), VC existence of different vespids has been reported
is limited mainly to areas of the cenler and (5), RAST and RAST absorption studies were
north of Spain (5), In addition to these prelimi- earned out m order to eslablish the original
nary observations a further study of sera insect inducint^ sensitivity and also the existence
samples obtained from different zones showed of multiple sensitivities. We showed that PD is
ihat PD and VG are the most relevant (3). To the most common followed by VG, with the
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RAST value U) VC being predominani in only
a minority of cases. These rcsulis correlated
with the reported insect distribution (2, 15),

MATERIAL AND METHOD.S

Sfujm collection

Several hospitals located in different pares of
Spain wtTc iLsked to send sera bclon^nni^ to
patifnts sensitized to vespids and with a clinical
history of sys[enii<: or large local reactions and
the presence (jf lgK antibodies ui at lfasi one ol
the three vespids: PD. VG, VC. 'I'bey were
grotiped in three artras according lo gcoi^raphi-
cal location: East (Plospitals oJ the NIH of Cas-
lellon. La Fe ot \'aiencia and Arrixaca of Mur-
ica), Ct-ntral (Hospital 12 di- Octubre, Madrid
and Hospital of the NIH jean) and South (Hos-
pital Carlos Haya of Malaga and Torre Carde-
nas of Almeria). The Eastern and SouLhcrii
area.? have a mediterranean diniaie and the
Central a continental climate.

coexisting non-t ross-reatting 'antibodies,
RAST inhibition sludics were carried out with
all the sera with sufficient label uptake en-
abling inhibition to be done. A dose re.'iponse
curve was made using discs of PD, VG and
VC. and in the lluid phase diiiercnf concen-
trations (0.6, 0.1, 0.2, 0.4, 0.6, 2, 4, 6 mg/
ml) oi' PD, VG and VC venoms. The same
pools used for titrating ihe RAST discs wei'e
used for performing the RAST absor])tion
studies- Several individual sera positive to each
venom and with different RAST values wcie
also used. Once the maximum absorption had
been established all the sei a were inhibited
using (Jiie or two xcnoms in the solid phase
depending on RAST value and using the three
venoms (PD. VG. VG) m die lluid phase.
Results of RAST absor])tion were expressed
according to the following ratio:

Venom collection

PD, VG and VG insects were collected irum
different pans of Spain where th<'se species arc
normally found. The \'enoms were obtained by
sac disst:cti<)n as described (18).

RndioaUergosorhmt kst (R.^ST)

Dose res])onse curves were carried out with
p(jsiti\'e control to the three ven(jms in order to
dett rmine the optimal allergen concentratKjn
per dise (0.05, 0.1, 0.5, ] , 2 mg/ml). :̂ 7 sera
from riormai and atopic patients with total igK
\'alues ranging from 5 to 1300 IgK units with no
history of allergy to hymenoptera and negative
skin tests to vespid venoms were u.sed as a
negative control. Values over the mean + 2 SD
were considered as positive. RAST procedures
was carried out as described (2).

RAST ahsorptirm studies

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

The following paiterns of response were expect-
ed: a) sera wiih IgE antibodies to one venom
and with a variable degree of cross-reactivity
with another. In lliesr cases (he venom to which
ihe antibodies are directed will absorb most IgE
antibodics when used in the lluid phase what-
ever venom is tonjugated to the RAST discs; b)
sera wilh IgK antibodies to specific determinants
of each vespid. In this case each venom will
absorb in the lluid phase an optimal aTiiount
only when ihe same \'i'nom is {.ou[)lcci to the
disc, c) sera with IgE antibodifb to both com-
mon and specific determinants of each species.

Statistical sludiei

The coeffjcienl of variation (CV) for RAST was
deternnned as described (14). Values over the
established GV were con.sidered significant. The
percenlage of the predominance of the RAST
value to each vespid was compared by chi-
square analysis. The RAST to the three venoms
in all the sera was correlated by linear regres-
sion analysis (10, 11).
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RESULTS

A total of 187 sera were received from the
allergy units of the hospitals invf>]ved.

The intrassay GV for the RAST was \2%
and the intera.ssay GV was 15%. RAST values
> the CV were considered significant. Differ-
ences in the RAST value in positive cases gave
ihe following results: East zone (50 cases) 7! %
wc:re more positive to PD, 11 % to VG and '.i^/r.
lo VG. The R.'VST value was similar (< 13%)
lo both PD and VG in 14'̂ /r of the cases (Fig. 1
left). Gentral xone (45 cziwes) 62':>;• vvcre more
positive to PD, 15%. to VG and 11% to VC.
RAST value WHS similar to PD and VG m 10';^
and to \ 'G and VC in 2% (Fig. 1 center).
South zone (92 cases) 58% were more positive
lo PD, 29';;. were more positive to VG and 2'A
to VG. RAS'f was of similar value to PD and
VC; in 11 % (Fig. i right).

RAST was positive w just one woman m foui'
eases in the East z<Mie (all io PD), to U cases in
the Gcniral 7-one (6 lo PD. 2 to \ 'G anti 'i to
V(;) and 32 cases in the South zone (\6 to PD
and 15 to VG) (Table 1). Chi-square analysis of
the difft-rences in the proportion of percentages
of RAST positivity in the three areas mentioned
showed ihat. although posin\'ity to PD predom-
inated t)ver tht- otficr \'espids in all ilie zones, in
tlu- East zone tbe proportion of positiviiy io VG
was lower than expected (/^ < O.dOjj. In the
Gentral zone the proportion oi positiviiv lo \ G

and the proportion VG = VĈ  was fiigher than
expected (P<0.005).

'Fhe optimal concentration selected for RAST
absorption was 2 mg/ml, the same for ali threes
venoms. At this concentration all the 72 sera
with a RAST value o\ei" 8% were inhibited,
RAST absorption values showed 40 sera more
positive to PD, 18 to VG and 6 to VG. 'Fable 2
shows the mean and SD of the values obtained
in the three groups. Fight cases with similar
RAST \'alue to PD and \ 'G (< 20 9i ) 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 \ 'G . In
four eases coexisting IgE antibodies to two \'en-
om.s were found. Results are presented in Fig.
2. Gases 1, :> and 4 had antibodies lo ?D and
\'G and Gase 2 had antibodies to PD and \ ' C .

Comparison of the RAST value by linear
regression anaK'sis showed that PD versus \ G
was 0.67. PD versus VC was 0.52 and \ 'G
N'crsus \'C' 0.67. In all case.s the association was
significant ( / '<0 .01) .

D1SC:USSION

'Fhe present study attempts to provide daia
aboiil distriinition in sensiti\it\ to the three
\espids found m the areas studied using sera of
patients with systen)i<' or large local reaclions to
these vespids and with evidence of specific IgK

. 1. RAS1' \alu,- to I'll, VG ami VC m ihf IIII<T i<>gii,ii.s siudi
rlivf to i'.S, I I % lo V(; a/id :( <"}• to \'(.'. RA^T vi-.i.v uCvinid,

|ri|?hl e,r.iph). (>2 % we
VG ;,nd Vf: in '2 7r.

K.rn^md VG m Hf;^. In (IK-J

\ 'G Mu\ 11 '>.. to \"C. RAST valu.' lo PL") and \ 'G w;is fliii
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Disiributioii (il R.AST n^iUUs in llif (;r(ujp ol 4b si'ra wiih

Numbrr PD ('/;•) \'C, (<;}) \ ' C {'7r) I

Easr -1- -1 ( B| 0 0 I

!•]£; 2. f.:c"?iK-absocpnon frudi'.-- in (lir sera thai had co-

c> î.-;dili; anubodi<-s to iwo vr.loiiLS I'xprc-sscd iis pricfnta^c oi

anubodi.S to at least one of ihr ve..pids tested RASr mhihmon. h, Ca.. l. :. .nd 1 l,t: .ross-uaain, and
r-. , 7 ^ - - , , - ^ ^ .) 1 • • 1 111d<•]),-• ink'III aii(ii)odu"i vvvTV dflLTU'd IO PD and V t i . In

(PD. VG atid VC). Rased on pn-vious evidence ^̂ ^̂ ^̂ '̂ ^̂  ^̂ ^̂ ^̂  ^̂ ^̂ ^̂  l , ^ ^ ^̂ ^̂ ^ ^.^., .̂̂ ^̂ ^̂ ^̂ ^̂  .̂ ^ ^ j ^ ^ . i^^^^^l ^̂ ^̂ ^̂ ^̂ .

of the predominance m sensitivity lo PD m inhibited iwn- wht-n tlif same NMKUII was us<'H in ih.- .snljd
some areas (2, '.'>) and taking into account en- phase cr>niui;:ii.-d lo the dises. In C:as( 2 (oe.sistins; and-
tomological data about insect distribution (5) we bodies were den.-!u;d n. FD ,aid vc:.
expeeted that an iniportant number of cases
would be positive; to PolisLcs ^^peeics. The study
was carried out in sera availal.)le from the units
with the purpose of quantifying by RAST and (/'<().(KB). VC was higher than expericd in
RAST inhibition studies tiic predominance of the Central zone {/^< 0.005).
sensitivities to the diffcreni v(;s[)ids. Of the 187 \'arious dei^rt-es ol eross-^reactivity have been
sera .studied 156 had IgE antibodies to at leasi reported ijy different authors (10, 11. 16).
two venGrn.s (83'if) and only a minority (16%) X'enoms ot Vesf)ula and Vespa genus are more
had IgE antibodies to only one of the venoms closely related than wiih Polistes and there is
tested, onl\' a limited degree of cross-reaetivity between

Considering tlie proportion in perceniag<; in Polisies and Vespids venoms (I.S). With tlie
all i-he sera, PS^ predominated in all the regions isolation oi proteins Irom ihe venoms of the
siuditd, although there were signtt'ieani percent- different spceies this poini has been iurther
age dificrences in each region. Tiie positiviiy to cUjtidatfd and tliere seem to be allergens .shared
VG was lower than expeeted In the F.ast /.one l)y all the speeies and also speeifie determinants

• | i d ) l e 2

R . - s u i i s <<( R A S ' r a b . s ( > i p [ i - i r i . s u i d i . ^ v d e t e r t i i i n e d l i v o p r i i n ^ i l i i i h i l ; l l i o i i

V e i i o i j i ^ us<-d 111 r h r f l u i d p l u . s e

PD \(: \X:

Venoms PD 91 (7) 32 C2b) I'.i {l("i| W a.ses

(•oiJ[il<-cl VC. M (R) 76 (17) .̂ 1 (2:i)

IO dJS.-S

P D 46 (21) 91 (5) ;i5 (38) IB ra.ses

V G 37 (23) 92 (9) 4.'j (.'in

V C .•"•i9 (23) 72 (i:i) 94 (:!) 6 cases

a.ad V O were iuh.ibit'"d u^in.^ t>otK vi^noms lu d\c suUd ^)ha.s<'. \\^ iKc ^r^^up cii VC- ov\lv ^KLS ve\\i>v\i v̂ Ah us^'^i \y\ \\\^' st^lvd ^jh:vsc..

T h e n u m b e r s r t p r e s n i i i h t mean valuta of die inhibuions and itit- s tandard dcviaiion in e a t h g roup .
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tmique lo each specie (12, 13). Ras . inhibition J-Han Borra.s. Huspn.l S<.,n,ridad .Sooal. Castellun. Dr. j
,. , , , 1 1 !• Ncyn. Hospit^il Viri^fn d<- l;t Arnxaiu. Muiria. Dr. Victor-

siudies hiivc been proposed as a mcihod lor j ,„„ [....-aj,., ,n̂ l yj,-' l.-,̂ ,isusfo ^nama Hos|)iiaic;ap]nri
studying (he degree of c!O.ss-rea(:tivity (16) and (j,,,.;^., j . , , . ^ D^, Sara Hi-nsabai. Ho^pinil 12 Onubn.-. Ma-

opiimal inhibition studies as a means oJ detect- dnci vVc an> fjiatilul lo Th<- liJlowinii fiimurs -̂ ho holpcd vis

ing primar\' and coexisting sensitivities (9). O u r bv (.oU.-cTinu thr diCfcrcni vespids: .Juhan Ciranados. Hclariin

rt'sulls obtained with a procedure similar lo that |"'J|'|̂ |̂ ^̂ jl'̂  'l\^x\Zht-n ]2',>L<.m '".r . i H-rvLsinK'rh!' 'imea u>l'-

dcscribfd by Hamilion ci al. (9) indicated that ]"/t","7.1iKrh,-lpjni,'\n''R-/ogmz'in^^^ species.

72 sera were orginally sensitized to one vcspid -['],i, ^.,.,^^ ^,.^, suppnn.-d in pan b\' a Grym fv(,m ihe

S(K'cif and cross-reacted wiih ihc others. Of Diivriion Gi-nt-ral I'roniouon dc Invtsti^acion

these, 6 2 % proved it. be primary positi\'<:- u> (PMai!-oo89j.

Pl) 2 9 % w VG and 8%; to V C , there being

onW four cases wi,h coexisting antibo.H.s to ,wo R E F E R E N C E S

vt-norns, thref tii PD and VG anci one UJ PD l Akit RH. R.td IK:. Bluloiry and disuiburion oi ^><.^,l]

and VG. These data would indicate thai, when hvm.nnpun. h, Tu A K-d.i. pp .V-i7. MarrH D,-kk.,.

studving allergic reactions lo ve.pids in the ^ ^^2^'^. M^nda A. K.rn.ndc. 1. , . .1 All. , , ,

areas mentioned, il is (on\cnicnt to include ,-f.;u'iioiis to M-SIIKK .ompanson of •^msiiivniis to [̂ ô

both PD and VG, and piissibly also \ G . If sp̂ '< j,-s m a nudiunan.^an ;,rr.,. Clm .yi-Tszv i/;. 21-27.

these venoms arc noi included when .serological I'̂ ^̂ 'i
studies and in vilro cross-react.vitlcs arc con- '' Bla.Ka M. M,rand. A. C;ar.,a J. . , al. D.s,nbut,.n ol

, , till' stnsilivnv to vt-spid^ in sourii Eurfipi- (abM.-acti. ]
sidered, the results may not be adequate. 1̂̂ ^̂ ,̂ ^̂  .̂̂ ^̂ ^ l,,.nu.nol Hi. 170. l̂ BB.

In most European smdies (4, 6, 13) of scnsi- 4 R,,,,sqiKn |, Mulh-r UR. O.vbors .S. .1 al. Immimo-

tivily to vespids, the term wasjl is mentioned lliciaj-iv wiih hvincnoptira Nf-noni-:. Pusnion paper 01" the

hut nu specific details are given about VCi. PD WMHUHL- Giuup on lmn,m,,.,h<Tapv oC th,- Kuiop^an

or any other vespids loutitl in the areas under • ̂  ̂  _ ^ ;• -

s ludy. P D is widesp read in E u r o p e ( 1 , J. 17) - c-ballo. ] Caialo^o d.- lo^ hvinoimpirn- dt- r.spanL-..

;uid should be con\-c-nient to use tor stu(l\- pur- lusiiuito Nai ional <k- l-.iu(>rnol..)Lii,i. Madrid, p J3i.

l)(.ises. F u r t h e r , this species has taken on m o r e I'TKJ

,,..pc,n.,ce s,nc. , . ,n.,-oduc,»n ,„ „.. USA . - - - - - J M . , . . , . » . , < , , ™ . . . L.»,
1979 (New \ o r k and Boston Cuv areas) show- _̂_̂___̂^̂l ^̂ ,̂ _l__̂ _,̂  ^̂^̂  ,,,,_^,,, ^ ,̂ ,_ ^^.,1^^ j ^ , ^ , _

ing (liilcfeiKc-s with North Atn(-ric:ati species ot ,,,9-

Polistes (12). ' (.oMni IJBK. Mevoi-̂  DA, K,ii;-'N-Sohi)rk.i A. ci al

Itninunotherapv sliould be Rixen with the rcit- <-l.nu.il ,vl,,.,,,a- of ih,- ,,••„.,„ sp,-,,ii, i,,,,mm,.Blnbulin

t-ect allergens to whteh the ittdividuais are sensi- j " - •;;;;;;;;;;|;^_ ' ; ; : ' ^ ; ; - - -;;;;;: " - ^ ^ J ""-"^^

tized iit (ifder to pt-.iviiie the opttnial (otteentra- ,, (.,.,'i,( JA. K,,k.,i,-,»i ,IA. u.lh.pv JE. F.,ri,.-u, J. Was,,

12). 'riierapettiir lailures have been reported Al)iin\ (.In. Imimuiol n7. 12. I'.iBb.

"̂̂ - - " « ' - " I - . - - —" """"• '• ̂ r::: ;̂;- :::::z^. :,t:;;:;:sT';;:»:;,,";
Ilierapy (8). On tlir other hand, during ihe , ,SMR1T) lauluaicv sdmio,, i.l v,.,K,ms ul immnno.

(oursc of immunotherapy is^E antilaodies may ilu-mps ) Allfri;y Clin Imnmndl H.i. Jr.!. 19'̂ 0

appear to allcrijcns to which the individuals (ah.suan).

were not initially sensitized with tlu' correspond- " ' ""I '" ' ' " ' 1̂ 1̂ - -M'l̂ -n^ l̂'i f-V All.igcns in hvni.n-
. , , . ' . . . , . oni.Ta veiioiii \"II1 liiiiiiuiioloci.' aimpaiison of \ei!-

lnL- risk of sensitization lo new determinants ' ,, , . ,. , „ i , ^
" tiiiis Ironi SIX .̂ pi-ncs ol vrspids (y<'ilnvi lackcis) Ann

(^^)- .\lkrjry •IfK 78-81. l'J82.
W e a re at present e x t e n d i n g s imilar s tudies to , ] H,)Hmaii DR. Ali,-rgfiis in hyuu-nopciLT:. venom X\'

o ther pa r t s of E u r o p e in o rde r to d d c r n i i n e ihe uniiiunolo^ii- basis vi vespid vfmiTn tniss-i-fartiviiv,

dis tr ibt t t ion of vcsptd sensi t ivi ty. J •^""i^ <"•"" ' " " " " " " ' • ' • " " - " ' • ' • '"''=•
^ ' 12 HDirn.an DR. Jacobs™ R, BlancjM .MUT,,^-lo venom

A C K . N O W L E D G E M E N T S of PolisH-.. dom.mJus. A paper «a,p inirodu.xd fr,,,,,
Europe. I .Mfer,;v Cfin hnmunof 8.^. '21f. ]9W

We w,sh fo ihmk the f,,ff,.K,,,g doctors who sent i,.< sera fo,- |.,b,,,.,co'
.̂ (udy: Dr. Antonio Pcfae/, Hospital la t'e. \'ateneia Dr
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