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ALLERGENS IN HYMENOPTERA VENOM. IX. SPECIES
SPECIFICITY TO POLISTES (PAPER WASP) VENOMS

D O N A L D  R .  I I O F F M A N .  P h . D . ,  a n d  C H R I S  A .  M c D O N A I - D .  B . S

Scru. f ' rom ó)  pal i r :n t r  o l lerq ic  l r t  Pol is tes t , ( ' t t t ìn t  wer? r t r t 'd  t r t . t t t rdv lhe a l lerg.et r i I

rclutìttnship.t rr,rr,,,r,g litur indiIidutl .spe(ie.s ol Poli.tte.s lty hoth direct and inhibitittn

R.4,57-. Roth dire(r ontl inhihitiorr results shou't:d that the lour 'tpecie,t't)('ttontî A'ere

c lo. re l ) ' re lu t (d.7 'he specics v ' i /h in  th t ,s tnte ntbgtnus n ' ( . re  mt t re L losel . , t ' re l t ted thut t

th,,^ti ín rli l/ 'ercnr .rltl igcnera.'I 'he Poli.stt:.s speties were more t'lo,selt relutetl ttt eaclr

r t l lu ' r  Ihun ydr iour  ;e i luu ' . fu tket  ( l ' t :spt t lu) r / 'c t l t ' i  dra t t )  e i l (h  o lh(r '  Th(  t t tn t t r t t ' r '< ' iu l

Poli,,ste.s t,enont trti.t dPledrs l() (orttditt tl l ttl the relevant ullergens

A t . r t r , ; u < ; t r  M L J ( r {  u A S  R E E N  w R n ' r F - N . n
the sub.ject of insect venr)nl al lergv in recent Years. l i t t le
has  hecn pr rh l i shed cerncern i t tg  a l l c ' rg ic  re : ìc t i ( )ns  {o  the
venonr  r . i l  f  he  gcnus  l lo l i s t ( rs ,  the  papcr  rvasps .  l r t  pa t  t
th is  r t ray  rc l l cc t  the  geograph ic  d rs t r ib t r t ton  ( ) f ' t l ì c -  eer t tc rs
that havc' pcrl ì l rnred nrany ol the studics ol '  r ,enottt
a l le rgy ,  whích  are  c ( )ncent ra ted  in  the  nor theas tern  qL lad-
rant of the Llnited States. Pol istes al lcrgy is nlost conìmorì
in  the  south ' ' '  f rom V i rg in ia  to  F lo r ida  and west  th rough
J 'exas  and Ar izona.  In  the  ear ly  s tud ies  f ronr  Mary land ' ' '
and New Yorkf '  Pol istes al lergy was rare, consistent with
recent  geograph ic  s tud ies . '  ln  l97 l  l t ind lay  e t  a l i  re -
ported on studies of seven Polistes al lergic individuals
l ionr J'exas and dernonsl.rated that l)ol istes venom could
re lease h is tamine l iom the  leukocv tes  o f  a l le rg ic  inc l i v i t i -
rua ls .  In  a  recer ì t  comnrun iea t ion  ( ì ran t  e t  a l "  repor ted
rupon in rnrunotherapeut ic  t r ia ls  o f  Po l i s tes  ve t rom in  36
al lergic subjects. In these tr ials a higher rate t ' r f  systentic
reactions upon chal lenge was reported in trea(cd patients
than was ftrund in tr ials using the other four hyntenrlp-
te ra  venoms. ' t t *  One suggested  exp lanat ion  f r r r  th is  ob-
servation is that the verìoms of variotts species ol 'Pol istes
may be signihcantly di l fèrent antigenical ly and that the
concentrat ions of some ()f  these antigens may be insuf-
f lcient in the standard commercial treatment mixture
which ct lntains P. annularis, exclamans, fuscattts and
metricus. The most common sPecies of wasp in the
Galveston area is reported to be Polistes apachtts. '

' Ihe  
genus Po l is tes  i s  d iv idcd  i r r to  l l  s t ibgcncra  by

Richards . "  
' f  

he  spec ies  found in  the  l . Jn i ted  Sta tes  a long
wi th  the i r  geograph ic  r i ì t rgcs" '  a re  sh i tw t t  in  

' fa t r le  
I .  The

f i r ,e  conr rnor t  spee ics  a re  ; r l l  i n  t \ ^ ' r ) : l l t \gcncr l t .  J )o l i s t l t r -

chus  anc l  J :usccr f ro l i s tes .  I ) "  apacht t : .  the  t rn lY  con ln lo l l
-spec ies  no t  in  the  s tandard  nr i r .  i s  c lose l l  re la ted  to  P .

f irscatus and metricus, which are represented in the

venonì  mtx tu re .
ln this study venoms l iom lbur species cl l 'Pol istes--

exclamans. annularis. apachus and fuscatus were ex-

amined using sera f iclm 62 individual al lergic Pa(ients
from various regions of the U.S. Al l  of the sera were

s tud ied  by  d i rec t  RAST and mul t ip le  RAST inh ib i t ion

exper iments  were  per fb rmed w i th  l6  o f  the  scra .

Materials and Methods

Sera- Al l  patient sera were examined by RAST f or

reactivi ty with honey bee, yel low . j :rcket, yel low hornet '

white faced hornet and n-r ixecl Pol istes vcnoms. Al l  of

those selected were signif ìcantly rnore reactive with Pol-

istes t lran with any other venonl. The sera were al l  from

patients rvho had experienced a svsteni ic or large local

reac t ion  t t t  a  s t ing  w i th in  the  prer t t rus  1ear ,  in  n ìos t  cases

within twt-r months. Nfanl '  q'ere kno*'n to be skin test

pos i t i ve .  The secondar l  se lec t ion  c r i te r ion  was geo-

l raph ic  and the  nor theas t .  n r id -At lan t ic .  sou theas t ,  sou th

central.  southwest desert and far 
"r 'est 

rrere al l  repre-

sented .  
- I -he  

sera  s tud ied  b i  R , {ST inh ib i t ion  were  chosen

on the  bas is  o l 'pa t te rn  o f  reac t i r i t v  n leasured by  d i rec t

RAST.  su f f i c ien t  b ind ine  t t r  a l l t r * '  re l iab le  inh ib i t ion
experinrents and suff lcrent serunl r. tr lunte to carry out

the  s tud ies .  A l l  sera  uere  oh ta ined pr i t r r  to  any  venom

immunotherapr ' .
I /enonts  l \ l i xed  Pt . l i s tes  \ f  e !  re \  \  en( rn l  and venoms

l Ìo rn  the  Íbur  ind i r tdua l  sper te .  ucre  purchased f ron l

rì l l  n t .
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vespa Laboratories' Spring Mil ls, Pennsylvania. The venonÌ and the venoms fr.m p. exclamans. annularis.preparation and slandardiz-at ion have beeí frevìo-usly apachus and fuscatus in a singre experment using one
Í;ì ; toto 

" 
' '  

" '  Al l  'enom solut ions *tt t  pt.ptor.d f iesÉ r.í"ì i . ."g"r,s. The n.n-specir ic bincring was aetermined

ffirno,,,i Jí1i:l 
rnhibition, our technirpr::,Jri [f;:*i:i.:.[,::ln:.,*U,f*:l\niltiî*;

previ.usly in rrerair.,,,. lìf 
RAST have been dèscribed ;i i;;;1,;. The resulr.s r.r '"ri i i '*ra are presenred inResu"s 5?li:tii,1*ili:.,ff;r*;:;:l;n**n.:';..1

The ó2 sera fiom lt3tiy.les allergic.individuats were ,l::.1:l l:". 
and./or unnrtnrii. igr,, *,,n apachus andltested by direct R.AST using nriied nori.t.r 

'rp..ì"ì 

::,f i.-:1,r.,."d 
nine with sp;;;; both subgenera. The

Table l .  Class i f icat ion ot  pot is tes Found in  the uni ted 
pal lerns ( ) l  react iv i ty  were examined as a Tunat lon u i

&=^iir:f:i:t"Y _: j;31ff":::::",i: ffiif$:lJf.::,'í;TX,fffy;:iall.Tí1,ru:i:i*
$pecies Ranse srrrs*- '  , :ommon 

t" 
:1:: : , , i"<1 

thar apachus/fuscatus ,; ; ; ; ;
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sr Àw- , lnd.f 
trscattts. gave a c(ìef l icieniol ' t f  9i .  f  l r . ' . . , , ,- ! lot i . . , , . ,

Ì3nto "u - :|t l l : ' t:t i '  
heiweet species in <litferen*,,tg.n.ri *,.r"

i l1: t:.weslr' f,rE oK rx t 
:,'jj i,Yi,'^,tii9lîg-iìom,0.7ó,to o rz.lirr.r"'ri.";ìi;r;;i;

^ / n  i ^  ^  s t s n i l ' ; ,  r r r t  
" ;  

, ; -  L : . , L  - -  - r

c ies  was_n lore  common in  the  wes i  ( inc lud ine  Ta*nr t . ' - - '  
. ' ,

c l  l .  rL  ^ r<r . .  sL ,  an- r  ,À  -  
' fhe  

t l i rec t  RAST rcsr r l rs  f . r r  .u .À l . i . r rJ ' i .1 , .  . . ,n , -Sc '  AZ pared to  those lb r  lhe  o ther  venor ì l s  by  l inear , . - * r . r r , . ,n
f j ' î f t  

rvost to NE co rX:AZ cA 3 analysis. The .u.r"r. t iun-.. ì . ' . r ì . ì ." ìr ' l r i 'gìí .r i ì i ' rr ,r , .
AZ Sc ,  Ur  I I I .  . Ihe  

h ighes t  cor re l : t t ion  was 0 .95  he tu ,een p  exc la -

iÀ(f",ii . KS TX ir5*:irii'll'i:il.iìiiìffi:Jl.ff.ìH:.ìiH,:î'::

MD lo cA *esr to r i  ^ó óx r" signi l icarrt.  and are higher than ,h.,r.  , .p,,r i ."1.. i i , ; ' ;"- . :r i

so FL ,y :ì, ( A ,, lf.iî;u,ì,;1.!:il:,x,,lli:fi.:? ,,Ll;rili:i:::I iriii:s ' - r  Ì x  c i i s t ine  1 . "  lhe  venr in rs  a ie  c l , rsc l l  re  l . rcJ  i " ì , ì , i , i ì ì , ' ,g , . " r r1 , .s. rX AZ ,"ùri::i filx:;:"T:J;;fixl;;:,,ru11 i:if,i:irX Az , and results are given in Tar,té tv. rtt. f,,,-,ìt1,,1 ìi,n. ,,.,
;.; o;i;';;,;;;: ;:,

]-'-'b," LllI l: v'Tr:I": 
!:9ri9=ljl-""'1:"-"1p=g"l y_:_"ps {poristes) in percenr Bindins.

Serunr  Sta le Mixed e-x. r : la-  a t )a-  f r . . .a-  
- inn*  - t
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A L t - t r R ( ; h N S  l N  I I Y M t T N O P T t R A  V I - N O M .  I X  l Ì O t ' F M A N  &  M c D O N A I - l )

expkrre the dif ' ferences between the two ven()ms repre-
senting each o1'the twt-r sr:bgenera und between the t$,o
subgenera .  

- fhe  
inh ib i t ion  exper in ren ts  us ing  inso lub le

mi.xed species verì(ìr ì)s were perlìrrmed becar.rse of the
apparent close relat ion anìong the species venoms. ln
almost al l  cases i t  was nossible to obtain nrore than 7511a
inh ib i t ion  o t '  b ind ing  in  the  range o f  con ! ìen t fa t lo l l s
tes ted  t ionr  ( ) .1  to  l (X)  n r ic rogranrs  per  tuhe.  In  one casc .
ser r , rn r  . ì913,  the  inh ib i t ion  cor reent r i t t io l t s  reuu i red  were
two orders of '  rnagnitude krwer. l f  one compares the
c( )ncent ra t i ( )ns  rc t lu i rec l  l ì r r  50?,  inh ib i t ion .  in  a ln ros t  a l l
cases the di l l 'erences fì tr  the various venoms are relat ively
snra l l ,  less  than a  f i rc to r  o l -  th ree .  

' [ ' h is  
fu r ther  s t rgses ls

tha t  (he  ver ìoJns  ure  c lose ly  re la ted .  I rour  e rur r rp les  o l '
inh ib i t ion  erper in ten ts  a re  i l l us tn t l cd .' I h e  

R , \ S l ' i n h i h i t i o o  c r r r v c s  l i r r  s e r r r n r  6 ( ì l ( )  u r e  i l l u s .
l l r t e d  i r r  [ ' i g r r r c  l .  A l l  t h r e e  v e n ( ì n ] s  t e s t e ( l  l s  i n h i h i t o r s
ar t :  cu f : r l ' r le  r r f  inh ih i l rnp  r r t r : r re  lhan 90r , ' i ,  o l ' thc  h in t ì inc
I t '  t t t i r t ' r l  : p c c i c r .  I  h c  5 ù ' ,  r r r h i h i t i . r r r  (  ( ì l ì ( c n t l , ì t i ' ì t ì :  i u i '
l ) .9  n ì tc r ( rg rarns  l t r r  P .  exc lanrur ìs .  l . -J  f  o r  annu l l r rs  l r r rd

Table l l l .  Correlal ion Coeff icients of RAST with Venoms from
Poli : te:spel les for 62 s31a t lom Pgliste:. l l ! : ls i :  Indivicluals

e x c l í r -
r l t a t r S  

i ì f ; 1 ì l r l ' ì r l : ì

M i r r , , r i  s1 ' l r : i es  r )  9 : )  O  f l 5
r , f { : . { i l n i i l n : -  t ) . l j l l
, f  t  i l l ; i l  r s
; i [ ì r ] l  l 1 ! < ì

0.8 fcrr apachus. This senrnì conles from Virginia, outside
the range of P. apachus but where the related specres
fuscatus  and nre t r i cus  are  common.  Th is  serum shows
a lnros t  to ta l  c ross- reac t iv i t y  among lhe  spec ies ,

Serum J8 t )0 .  i l l us t ra ted  in  F igLr re  2 ,  was  ob ta ined t iom
an a l le rg ic  inc l i v idua l  res ic len t  in  Nor th  ( 'a ro l ina .  By
direct RAS'I this serum was about equally reactrve with
a l l  tour  spec ies .  

' fhe  
inh ih i t ion  erper in ren is  sh( )w tha t  a l l

frrur venoms are potent inhibitors at the 507a point but
that while P. f ìrscatrrs verìonr can give alnrost cornplete
inhibit ion ol bincl ing to either l ìrscatus or nrixed verìonls.
P .  exc lan tans  venom san on ly  g ive  1OI r ,  inh ib i t ion  o f '
bincl ing tr-r P. fuscatu-s and about 821?, to rnixed species.
- [h is  

suggests  tha t  P .  l ì rsca tus  vL 'n ( ì ln  r , . r r r ta ins  ln  u l le rgen
or  a l le reens  no t  f i rund in  P .  exc lanrans  ven( )n Ì .

'1 -h is  
i , rn t ' lus i t in  i s  r r ' i n f ì r rce i l  h1 '  resr r l t s  , rh tu i r ìed  f ì \ r

sc rur r r  5755-  shown in  I ' i g r r l t -  -1 .  In  th is  case P.  c re laml t r rs
vcnr )n ì  c l ìn r1( ì t  ( ( )n ìp le tc ly  inh ih i t  h inc l ing  î r r  [ ) .  t ì t sca tus
i tn t l  up i rch t rs .  Vcnonrs  f ro r t r  I ' .  apachr rs  a l Ì ( l  lusc l t r . l s
cou l t l  each to ta l l y  inh ib i t  b ind ing  to  the  o ther  an t l  t t r
n r ixe 'e l  spec ies  \ ren i ) r . ì l s .  T  he  s in r i la r i t y  o l  (hc  curvcs  l i r r  P .
apachus and f i rsca tus  is  read i l y  apparent .

' I  
he  inh i t r i t i t i n  resu l ts  f r r r  one serun ì .  72( ) - ì  ob ta i r red

f ì ' r i rn  a  fa t ien l  who l i vec l  in  ( 'onnec t ic r r t .  rvere  qr r i te
d i l f c r c n t  f r o r u  t h o s c  e x n e c t c d  f l o n r  t h e  d i r c e t  I ì A S T
resLr l ts .  

- I .hc  
d r rcc t  RAS I  in t l re r r tcd  a  co tn I r rn rh le  dcgree

o l  r c l r c l i v r { r ' t o  i r l l  l ì r L r r  s p c t . i c s .  l l r r w e v e r .  i r t h i b i t i o n  o f
R A S ' I .  i l l u s t r a t c , J  i r r  l t i g t r r c . l ,  s l t t t u ' c t l  o v c r  i ì  t h ( ) u s r n d -

Ser t r r r t

5  7 5 5 fnrxeo spectes

apachr is

fusc t i l  u  s

nì rxe( l  specres
o x c l a m a l r s

; ìnnura i ls
mixecl  spec, ies
exctaflìí:tfls

af lao n us

: r p a c h u s

fUSCAIUS

n ì i x e d  s p e c i e s
e x c  l a m a  n s
a n  n u  l a n s

rn ixed species

a n n U l a i l s
n ' ì ixed species

exclarnans
a D a c h u s

t I r : ia ] l lu f ì  t r  rscì t r  rs ì

( )  8 i  0  P,4
f )  l l , '  ( j  Í J . :
r J  : J l r  t , . t  i î ,

|  1 , r I

Table lV.  Concentrat ions of  Venom Reouired for  5O"/o Inhib i t ion of  BAST.

;;,rt Birrrlinq tr:, ;;;,;. 
.: '3C '  t r r  '  t r t t l t t " l t  I ' r l

l l l  r l  r D r l r r r  
S o  i l r  h  r b i t  r ,  , r '

- \ i 4 7  [ r i x o d s p r . ] c i e s  r - , x t , l a r n a n s  2 . f : r n r c r r r g r a r r r s
excr l : t rnans cxr . ì la tnans 2.6

a n n U l a r i s  3  7
a n n r r l a r i s  e x c l a n r a n s  1 . 8

a n n r r l a r i s  5 . 0
: - l t jaJO ni ixer ì  spccìcs cxc lanrans O 7 5

l u s r ; a t u s  O .  i  5
e x c l a m a n s  f u s c a t r i s  1 . 7
I u s c a l u s  . t x c l a m a n s  1 t )

i l f lo  1 annrJ lar is  exc larnar ìs  l l . (J
a ì n n r r l a n s  a p a c h u s  1 6
a p a c h L r s  e x c l a m a n s  O . 9
a p a c h r r s  i r ; l a c h u s  1 1

: ) f l o ?  e x r : l a r n a n s  e x c l a m a n s  1 . 7
r : x c l e r m a n s  a n n u l a r i s  2 . O
arr  n u la  r  is  ex c  lanìa r ìs  ?-  .7
í ì n n u l a r i s  a f ì n u l a r i s  3  3

384 1 n l ixed species af iachrrs  1 O
apachus apacìhus 1 9
a p a c h u s  f u s c a t u s  2 . 0
f  u s c a l t r s  a p a c h u s  2 . B

3 9 1  3  m i x e d  s p e c i e s  e x c l : l n r a n s  0 . 2 )
e x c l í l r n a n s  e x c l a m a n s  l e s s  t h a n  O . O 1

3990 nr ixed specics fuscal r rs  95
f t l s c a t r l s  e x c l a m a n s  n o 1  5 0 9 6  i n h i b i l i o n
f u s c a t u s  a p a c h u s  6 4

f u s c a t u s  4 5
40' -17 mixed species exc lanìans 4.8

a n n u l a r i s  6 . 0
a n n r r l a r i s  e x c l a r n a n s  1 . 6

54i16 mixed spr :c ies exc lamans 1 /
a p a r ; h u s  4 . O

a p a c h u s  e x c l a r n a n s  6  0
a p a ( r h r i s  4 6

576tJ

5937

664 5

6  7 5 0

6 9 2 S

7 203
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The resu l ts  ob ta ined w i th  th is  serum ind ica te  reac t iv i l ) '

with Fuscopolistes and a weak .t i155 lsnctivi ty wrth

Polistarchui. No other serum tested was lbund to be l ike

72(' t3.
The specifìci t ies of ' the IgE antibodies against Pol istes

venoms o f  the  l6  sera  tha t  were  examined by  bo th  d i rec t

and inhibit ion RAS'I are compared in Table V In

general the agleement is good but two maior discrepan-

óies were fìrund that in serum 7203, discussed above,

and serun t  -5937,  q ' l r i ch  showed fuscopo l is tes  re rc t i v t tv

on  inh ib i t ion  to  a  much grea ter  cx ten t  than u 'as  seen by

direct RAST.
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'  f  i g u r e  3 .  I n h i h r r i o n  o l ' R A S T  f o r  s e n r m  5 7 5 5 .  l h e  s o l i d  J t n c s  l r e

inhihì i i , rn  o l  b inding {o mixerJ species,  the Lrng dasherJ l ines inhrht l ro t l

i u n l  o f  b i n t ù n g  t o  p .  a p a c h u s  a n d  l h e  s h o r t  d a s h e d  l i n c s  i n h i f r i t r o n  o l
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l ' igr r re 2.  lnhrh i r ron of  RAST f t l r  serunl  ] f r0 t ì .  Ì 'he sot id  l ines are :  |  \
inh ib i t i tx  of  RAST to nrxed species,  long dashes to l ' .  exc lamans and !  onf  \
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sho r l  r l r r . l r e .  l { ì  P  l uscJ lu \ .  f he  s rmh t , l s l i r r  t he  rnh rh i t o r  ! e l ì ( )m f  a re  6  
|

X  a n r l  f l  P .  e r t l ; r r n a n s ; r n r l  l n d  A  P .  I t l \ c a t u s .  
:  I
- " 1

foLJ dif ference between the potencies of P. apachtrs and i  
' " |  ìe- '  ,  e.

P. exclamans to inhibit  binding. P. apachus \\ 'as a potent i  |  
+ : '= - '3-.- -  oI

and conrplete inhibitor of binding to mixed s.pecles ven- t  . l
oms and to P. exclamans venonl, i t l i t .  p. exclamans ancl 

t ' f  
r  

-  ."* i  - ' -"" ' lo ' -  --  *"t  
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annularis gave on' ly about 201o inhibit ion of binding to f tr  crosrarr vrnor Fddrd
mixed venìrrns at the maximal conccntrat ion tested, 100

microsrams rhere was an insurrrcien, un'ouni'nì ,n",i ,"nl;il.[ l, Jlllii!Ì:];ll]:;i::ì:li:]l:li1 ffi;Ìjl.lH...;:
seruan- to obta in any nì ( ì re  curves,  sr ' r  i t  was not  pt ìss_ib lc  erc l r rnrans ani l  rhe sí r t r r t  dashecl  ì ine P.  ap:rchus.  

' i 'he 
inh ib i tor : \ 'n lho ls

to measure the homologous inh ib i t ion of  P.  apachus.  are X and A I ' .  exc lamans.  l r  an i l  ' )  P apachus and [ " ]  P rnnular ts

\ / ( ) l . l rÀ{1,  .1 ! .  I  I  tJRr. lARY. le l i2
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bi t ion.

sÀi'.ir- si"tà 
-

3 7 4 7  A Z
3800 NC
3 B O 1  N C

3 B O 2  N C
3 8 4 1  F L
3 3 1 3  C A
3990 CA
4037 FL
5 4 3 6  N C
5 7 5 5  C A
5 7 6 8  N C
5 9 3 /  N C

{ib4 b F L.
6 1 5 0  C A
6 9 ? 9  V A

/  ?0:1 CT

Table V.  Compar ison of  Speci f ic i t ies of  lgE Ant ibodies in  Sera
f rom Pat ients a l lerg ic  to  pol is tes Measured by Direct  RAST and
by Inhib i t ion of  RAST Using the Concentrat ion Giv ing 50o/o Inhi -

report of an excessive number of '  treatmerìt fai lures to
Po l is tes  immunotherapy ' ì  and suggest i ( )ns  o f  t l i l l i cu l ty  in
diagnosis. 

' fhe 
immunotherapy study was carr ied out in

the Cìalveston, Texas. area, where the nrost c()rnnt()n
Pt r l i s tes  i s  repor ted  to  he  f r .  apachr rs . i  The seven pa t ien ts
we studied fronr 

' fexas were al l  residents in the greater
I louston area. near Galveston. They did oot Jhr.rw a
signif icantly greater reaction with P. apac:hus. In fhe
studies reported in this paper P. apachus was found tcr
be verv similar to P. f trscatus in al lergenic reactivi ty The
s tandard  d iagnos t ic  anc l  therapeut ic  rn ix  conta ins  P.
exc lanrans ,  annu lar is .  fusca tus  anc l  n re( r i cus .  These s tud-
ies  inc l i ca te  tha t  th is  r r t i x  sho t r l rJ  he  su f f ìc icn t  i r t  a ln ros t
a l l  cases .  

' l  
he  prob lenrs  u ' i th  in rn tun t r therap ! '  n ray  be

relaterl  to irrsul l-rcient t lose as h: is beert renorted rvith
p i l t r c n t s  t r c ; r t c L l  w l t h  ( ì n l \ '  \ c l l ( ) u  . l i r (  [ c t  t  c t t , ' , n t .

Referenccs
L  l l o l l i r r l n  I ) R . .  Ì \ 4 i l l e r  l S  ; r n d  S u l t o n  . l [  ] { \ n r c t i t , ; , t e t a  v e t t , , n t

a l l e r g v :  r  g r o g r r p h i c  s t u d y .  A l ì r ì  A l l e r g , l 5 :  l - ; | 1 , .  l r ) t t l

l .  f  i n r i l a l '  S I ì .  ( ì i l l a s p r  . l  [ .  I - . r ' r , J  R ,  W c u t c r  l S  . t n r i  ( , r l n l  . l  A

Po l ; s tes  \ \  asp  h . ypc rsens i t t v i t , l , :  d i r gnos i s  f r l '  r ' en , rm  tnd t t cc r l  r e l ease

i r l  I r i s l a r n i n c  i r t  v i t r , t  . l  A l l c r g  &  (  l i n  I n r n r u n o l  r f , :  l 1 ( ì ,  l q 7 7

, 1 .  l l r r n t  K . l .  V a l e n t i r r e  M [ ) .  S o b o t k r  A K  a n d  l - i c h t e n s t c i n  I M :

I ) i a g n o s i s  o f  l l l e r g v  t o  s t i n s i n e  ì n s e c t s  b y  s k i n  l e s r i n e  w i l h  h v n t c -

i l r ) n l c r ì  t r cn ( r l J l s .  , \ nn  I n l e rn  l r l ed  X i  56 .  l r ) 16 .

4  H r r r r t  K . l .  v x 1 9 p s l n "  ] \ 1 1 ) .  S , ' h o t k r  A K .  R e t t t , . r n  A t r i .  , \ n r , i d i i ,  I  J

rn r j  I  i eh t cns t c rn  I  l r 4  . \  d ( rn l r ( ì l l e ( l  t r i ; r l  r r l  i n t n run t , l h t ' r r r p t '  u t

i n r t ' l  i r \ l q : ' s r r r s t l l \ i i \ ,  [ ] . q  I  l r r  |  \ l r r l  ì r r ( r  l ' , r .  i r r -

: ' .  R t i r t r r r  f { l  .  W r P r t l r . l l  , . r n c l  , \ r l . c s n r i ì t r  (  L :  S t r t ì s r r r !  r n \ c ( l  ì l

l c r p v  d c t e c l i ( ) n  r ì n d  a l r r ì r c i l l  s r g , n i l i e r n r c  ( t i  \ ' ( ! Ì o n 1  l 8 l  r i t t t i h t ' t l r e s .

I  A l Ì c r g  &  (  l i n  I t t l l r t t n o l  5 h  4 4 ì .  I ' J 7 a

6 .  ( i r a n t  J A .  l { o k l n s o n  J A .  R a h r  l ì .  ( i r l l a s p v . l  a n t l  I  r r n r t t r t . l :  W a s p

vcn r )n ì  r n rn i l l no lhe r rP l  x  s l i l t l t \  r cp r r r l  . l  A I l e rg  &  (  l i n  l n rn t r t n i l l

( s u t l l )  6 7 : : ì : .  l q S l

J .  l l o f  l n r i r n  [ ) R .  ( ì i l ] n r a n  S [ : .  (  u n r m i n s  [ . 1 1 .  K o z r l  P l ' r ì n d  ( ) s w a l d

A :  (  r r r r c l : r l i on  o l  I g ( i  and  l g l :  an t i bo t l y  l eve l s  t ( )  l ì oney  hee  venom

a l l e rgens  s ' i t h  f i r ( ) l ee t i ( ' r ì  l o  s t i ng  ch : r l l en8e .  Ann  A l l e rg  4 t r :  17 ,

t q 8 t .

l J .  ( i o l den  DBK.  Kagey -Sobo l ka  A .  Va le  n t i ne  l t ' l t )  and  I . i e  h tens te rn

I  M :  P r r r l onged  ma in lenan re  i n te r va l  i n  hyn tenop te ra  ven ( ìn ì  l n t -

mur r r r t he r l p l ' .  . l  A I l e rg  &  ( ' l i n  I n tm tu ro l  67 r  4 f ì - 1 .  I qH  I

9 .  R i t l i a r t l s  O W :  
' l  

l r c  s u h g e n c r a  t r l  [ ) . l i s l e s  l  l t r e i l l e  { l l ) n ] c n o p l e n ì .
\ l e s p i t l a c ) .  R c l , B r a s i l  [ : n t  l 7 :  l { 5 .  1 9 7 - ì .

l 0  K r r rn rhe in  KV .  t l u r t t  PD .  Sm i th  [ )R  an i l  Bu rks  B [ ) :  (  a t Í r l ( ì g  ( ) l

h_yn ìen ( )p te ra  i n  Ane r i ca  no r th  o f  Mex i co .  Wash ing ton  I ) (  :  Sm i th -

s o n r a n  I n s t i l u t r o n  P r e s s .  1 9 7 9 .

l l .  l l r r f  l ì n a n  I ) R :  
' I h e  

u s e  a n d  i n t c r p r c l a l i r . r n  r r f  R A S T  t ' )  \ l i n c r n g

insee t  ven ( )n rs .  Ann  A l l e rg  42 :  ?24 .  l t ) 79 .

l l .  l l t , l t n r , r i l  I ) R :  A ì l e r g c n r  i ;  h \ n ì e n ( ì P l e n ì  \ ' c n r r r ì l  V l  (  r r ' s s  r r ' l t t i r -

i t y  o t  hu rnan  [ gE  an t i bod ies  l ( ì  t he  t h ree  vesp id  venon rs  and

bc tu ' ccn  vesp id  t nd  pape r  wasp  venoms .  A t t n  A l l e rg  46 :  3114 .  l u l ì 1 .

13 .  t l o t ' t n ran  I )R  and  McDona ld  (  A :  A l l e  r gens  i n  h1 'menop te ra

venon r .  V IL  Spec ies  spec i f ì c  r eac t t v i t y  t o  ye l k rw  j : r cke t  venon l s

A n n  A l l e r g  4 7 :  2 3 .  l q 8 L

14 .  I f o l l ì nan  l )R  and  Mc [ )ona ld  (  A :  A l l e rgens  i n  hyn ]enop te ra

venon r .  V I l l .  l u , t nvno l l r g i c  con rpa r i son  o f  venon rs  f r om s i r  spec ies

o f  Vespu la  l ye l l ou ,  j acke t s ) .  Ann  A lh rg  4E :  7 l ì .  1q82 .

1 5 .  ( ì o l d e n  [ ) B K .  V a l c ' n t i n e  l r 4 l ) .  K a g r ' y - s o h o t k a  A  a n d  L r t l t t e n s t e i n

l -M :  (  r oss - reac t i v i t y  o [  vesp rd  venon ts .  . l  A l l e rg  &  (  l i n  I n rn run t r l

( s u p p l )  6 7 i  5 7 .  l 9 l ì  | .

Ret1u<'st.s.f ì tr  reprínt.s shttuld hc' t i lJre'se d lo.

I)onuld R. I Iolfrnun. Ph.I).

A.ssrtL i t t  t '  Pntfc.tsrtr

[) t 'purln*'nl r l  Î tr lnloy.r di lJ I  t tht jrùttrr]  \ lLtht nrt

I : t t . s l  ( r t r o l i n t  l i t t i t t r : i t t  S t  l t , t t , l  r t l  , l l u l t c i ne

t t r t  r i l \ r l l t  .  \ ' , , r t h  t  , t , , , i t n , t  . ' ' '  t J

Spec i f i c i t y  by  RAST

e  x  c l amans -an  nu  l a r i s
a l l
exc lama  ns -apacn  u  s -

anrì u l í ì i ls
a n n u l a r i s - e x c l a m a n s
apac  hu  s - l  u , sca t ( i s

e x c l a m a n s
fusc Í ì l us
a t ì n  u tans
e x c  t a  m  a n s
a ìpachus
a n n u l a r r s - e x c l a m a n s
a r ì  n  u  l a  r i s -ex . - l a  n r Í l n  s

spàiiri i i ìv i lv inninii i,:n
e x c l a m a n s
exc lamans - f  L i sca l r Js
exc  l a  mans -apach  us

[) iscussion
O1 ' t l re  f r l  sera  l i ( )n ì  Pr , l i s f  es  reuet iv r l  i r rd iv i t luu ls  tes led

hv  RAST wi th  n r ixed  venonìs  and the  l ì ru r  spec ies
s iu t l i cd ,  [ ) .  e rc la r tu r ts .  i rnnu la r is .  ìpacht ls  ì r ì ( l  lusL : ì tus ,
( r I  rvc re  L ' l car ly  pos i t i ve  us inS:  tw ice  n( )n -spec i f ' l c  b ind ing
i r r ; ì  r : r i ( c r i o r r .  l r r  r r o  ( i ì s e  t h i ì f  e x h i h i t c t l  i l l ( ì r ' c  t h i l n  l ' . ; .
h i r r t l i np  t ( r  l î ry  vc Ì ì ( ' r ì l  \ \ , i ì s  th i j  serum p( )s i t l ve  t ( )  o r l \ , : ì
s ing le  spec ies . ' [  he  nr ixcd  spec ies  ver ìon ì  wns  ( ìn lv  s l igh t l l ,
less  sens i t i ve  than the  ind iv idua l  venoms.  In  rnany  sera
the reactivi t l ,  fol lou,ecl the phytogerÌy ol '  Pol istes. P.
exc lan ìans  ar ìd  annu lar is  in  the  subgent ls  Po l i s ta rch t rs
and P.  apachus and f i Ì sc r ì tus  in  Fuscopo l is tes .  ( 'o r re la -

t ir-rn studies of the direct RAST results confìrnìed that
the  spec ies  w i th in  the  suhgenera  were  m( ì re  re la ted  than
between the  subgenera .  Ras t  inh ib i t ion  s tud ies  fu r ther
c ( ) r Ì l i rn red  tha t  there  wr ìs  a  Breat  dea l  o l  c ross- re i ìc t tv i tY
anrong the  spec ies .  The inh ih i t ion  s tud ies  in t l i ca led  a lso
thu t  I :use :opo l is tes  venoms cont i ì in  a r t  a l le rgen or  i ì l l e r -
gens  no t  lound in  Po l i s ta rchus  ver ì ( )ms.  ( ) r te  serunr  tha t
appeared to he highly cross-reactive by t l i rect RAST u,as
shown to  bc  Fuscopo l is tes  spec i f l c  w i th  a  weak c ross
reac t ion  to  Po l is la rchus  bv  inh ih i t ion  exper iments .

l -hc  t l i l l e rcnccs  ohservèd { ì rnor ìg  the  Po l is les  spec ics
appear  to  be  nr r " rch  smal le r  than we have prev ious ly
repor{ed i ìrnong the species of the vespid genera Ves-
pu la r : r " ra  and l )o l i chovespu la . r i  

' I  
he  cor re la t ion  coef  f i -

cients f ìrr direct RAST with Vespula species range frc)nl
0.4ó to 0.f17 while those ibund in this study for Pol istes
range f iom 0 .7ó  to  0 .q5 .  Th is  ind ica tes  tha t  the  Po l is tes
species are nrore closely related to each other than the
yel low jacket species are. This is confìrnred by inhibit ion
s tud  ies .

One common Po l is tes  spec ies  was no t  s t t rd ied ,  P .
nìetr icus. P. metricus belongs to the subgenus Ìruscopol-
i s tes  anc l  i s  qu i te  s in r i la r  to  P .  lusca tus .  The o ther  spec ies
l i s ted  in  

' Iab le  
I  a re  a l l  re la t i ve ly  ra re  in  the  Un i ted

Sta tes .
One o f ' the  reasons  l ì r r  under tak ins  th is  s tudv  was the

I
r l
l l

l
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