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Detection of IgE Antibodies to a Wide Range of
Suspected Inhalant Allergies to Insects
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Abstract. Sera obtained from subjects diagnosed on the basis of case history and skin tests as having inha-
lant allergies to insects, were tested for the presence of IgE antibodies to antigens from the house fly Muscc
domestica, a. blowfly Calliphora stltgid, the common clothes moth Tineola bisselliella, warehouse moth Èpiurrid
cautella, cockroach Blattella germanica, carpet beetle Anthrenus yerbcsci and silve rfi,sh Ctenolepisma longicau-
data. Approximately one-third of the sera reacted with extracts from all seven species, over half the sera
reacted with four of the extracts and only 3 sera proved negative to all of the extracts. Twenty-six of the sera
also contained IgE antibodies that reacted with the house dust mite Dermatophagoides/crinae. Tests with a fur-
ther efeven species of flies from the order Diptera and with extracts of the grain borer Rhyzopertha dominica,
locust Clnrtoicetes terminifera and. Bogong moth Agrotis infusa revealed strong IgE antibody responses to all
of the species. Electroblotting studies revealed up to l5 IgE-binding components in extracts from I I different
insect species including 6 species of flies. Some tgE-binding insect components with similar electrophoretic
mobilities indicated the possible presence ofcommon allergens in extracts from different species. In particular,
blots of each of the fly extracts showed a dense Ig E-binding component of MW approximately 37,000 daltons.'Pan allergy'to insects may occur in subjects who have been sensitized to one or a few insects and allereenic
similarities may extend to at least some other noninsect members ofthe phylum Arthropoda.

Introduction

I t  is  becoming increasingly  ev ident  that  exposure
to insects in mans' immediate environment can lead
to some people becoming sensit ized to insect antigens
and th is ,  in  turn,  can lead to inhalant  a l lerg ies inc lud-
ing severe respiratory disease IFeinberg et al. ,  1956;
Per lman,  1958;  Panzani  and Layton,  1966;  Gad El
Rab and Kay, 1980; Bel las, 19821. Insect species from
at least l2 dif ferent orders have been implicated in the
promot ion of  inhalant  a l lergy in  man [Bel las,  lgg2,
19861 but ,  as yet ,  l i t t le  in format ion is  avai lab le on the
wor ldwide inc idence and d is t r ibut ion of  insect  a i ler -
gies, the types of al lergies encountered, the extent of
cross-reactivi t ies between insect al lergens and the na-
ture of  these a l lergens.  In  addi t ion,  the re lat ive im-
portance of dif ferent species of insects as a source of
inhalant al lergy in dif ferent geographicar rocations is,
as vet, nowhere near as well  defined as, for example,
the var ious pol len species.

In an eff,ort to assess the spectra of insect-reactive
IgE antibody responses in subjects with diagnosed
inhalant al lergies to insects, we tested the sera of 4l
subjects with water-soluble extracts prepared from a
wide range of insect species. Results detai l ing the un-
expectedly wide range o[ reactions detected are
presented together with a possible explanation of
the f indings and a discussion of the implications these
results have for patients al lergical ly sensit ized to
insects.

Materials and Methods

I nsects

The fol lowing species or insect materials used, and their
sources, were: sheep blowfly (Lucilia cuprina), Ephestia cautella,
Agrotis infusa, Rhyzopertha dominica amd ctenolepisma Iongicau-
data îrom CSI RO, Division of Entomology, Canb erra: Call iphora
st.vgia, Calliphora augur and Parasarcophaga spp. caught in traps in
the f ield and supplied by C.W. Crompron and Dr. W.G. Vogt; Da-
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Table I .  Taxonomic re lat ionships between insects tested

Order Fami l y Genus and species C o m m o n  n a m e

Blat todea

Co leop te ra

Diptera

Lepidoptera

Orthoptera

Thysanura

Bla t te l l i dae

Dermest idae

Bostrychidae

Cal l iphor idae

Sarcophagidae

Muscidae

Tephr i t idae

Ch i ronomidae

Cul ic idae

Noctuidae

Pyralidae

Tineidae

Acr id idae

Lepismat idae

Blat  te l la germanica (  L innaeus)

Anthrenus verha.sci  (L innaeus) $ '

Rhv:opertha dominica (Fabricius) r "

Calliphora augur (Fabricius) r -., '

Calliphorastygia (Fabricius) . \.*. 
i

Chrltsom.r-a bezziana Villeneuve , 
' '

Chrvsomva rufifacies (Macquart) . . ,,
Luci l ia  cup r ina (Wiedemann)

Parasarcophaga spp. . ..

Musca domestica Linnaeus

Musca vetustissima Walker lrì
Dacus trltoni (Froggatt) ' \., '
Chironomus duplex Walker r'"-i

Aedes aegypti (Linnaeus)

Aedes communis

Culexfatigans Wiedemann e 
"i

Agrot is  infusa (Biosduval) '  ' i

Ephestia cautella (Walker) '

Tineola bis s ell iella ( H ummel)

Chortoicetes terminifera (Walker)'

Ctenolepisma longicaudara Escherich ó

Cerman cockroach

var iegated carpet  beet le

lesser grain borer

lesser brown blowf ly

eastern golden-haired blowf l  y

or ientalscrew-worm f ly

hairy maggot b lowf ly

Austra l ian sheep blowf l  y

flesh fly

house f ly

bush f ly

Queensland f ru i t  f ly

bloodworm

mosqui to

mosqui to

mosqui to

Bogong moth

tropical  warehouse moth

common clothes moth

Austra l ian plague locust

s i lver f ìsh

cus tryoni, taken from a laboratory culture and supplied by Dr.
P.H. Smithi Chironomus duplex, supplied by Dr. J. Martin, Depart-
ment of Genetics, University of Melbourne: Musca domestica, sup-
plied by Dr. E. Shipp, University of NSW; Musca vefusfissinrc, sup-
plied by J. Walker, Canberra: Tineola bisselliella and Anthrenus ver-
basci from CSIRO, Division of Texti le Industry, Belmont, Vic.;
Chortoicetes terminifera adults and faeces from the Biological and
Chemical Research Institute, NSW Department of Agriculture,
Rydalmere: Chrysomya bezziana from the Australian Screw-worm
Fly Unit, Laloki, Papua, New Guinea; Blatella germanica collected
locally from a Sydney house: Aedes eagypti, Aedes communis and
Culexfatigcns from the School of Public Health and Tropical Med-
icine, University of Sydney.

A complete list of the genera and species studied, their taxo-
nomic relat ionships and common names are set out in table I.

Preparation of Insect Extacts and Radioallergosorbent Test
(RAST)

These were carried out as previously described [Kaufman et al.,
19861. All insect extracts used were whole body extracts except for a
locust faecal extract which was used in addition to locust whole
body extract. RASTs for IgE antibodies to house dust mite (Der-
matophagoides farinae), ryegrass ( Lolium perenne) pollen, Timothy
grass (Phleum pratense) pollen, the fungi Cladosporium herbarum,
Aspergillus fumigatus, Alternaria tenuis, the foods codfish and pea-

nut and the epithel ial preparations from dog and cat were carr ied
out with Pharmacia al lergen discs.

RAST results were scored in the fol lowing way: RAST negative
: radioactive uptakes of r25l-anti-human IgE < 2.5 t imes the cord
serum value: equivocal :  2.5-3.5 t imes cord serum value; posit ive
: >3.5 t imes cord serum value.

Subjects and Sera
Sera were obtained from 4l subjects (31 male and l0 female) di-

agnosed as having inhalant al lergies to insects on the basis of case
histories and/or skin test reactions to insect extracts. One subject
(J) had no apparent history of insect al lergy but developed asthma
and angio-oedema after eating snai ls, crustaceans or other non-f ish
seafoods. Subject J was, however, skin test posit ive to insect ex-
tracts (see below). Ages ranged from 5 to 66 years. Fifteen subjects
were less than 20 years of age while only 4 were less than l0 years

old. Thirty-six of the subjects were asthmatic. Other symptoms en-
countered in some patients were al lergic rhinit is, spasmodic cough,
angio-oedema and urt icaria.

Human cord serum was obtained from the Department of Ob-
stetr ics, Royal North Shore Hospital,  and used as an IgE-' free'con-
trol.  Sera from l0 non-al lergic ( 'normal ')  subjects were obtained
from hospital employees and sera from l0 grass pol len and/or
mite-al lergic subjects who were not al lergic to any insect were pro-
vided by the Al lergy Clinic, Royal North Shore Hospital.
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Ba ldo .  198 .1 ;  Fo rd  e t  a l . .  l 9 l ì ó l  us ing  9 -27 , t \ t  g rad ien t  ac ry lamide
g e l s .  H i g h  a n d  l o w  M W  m a r k e r s  ( B i o - R a d  o r  p h a r m a c i a )  w e r e  i n -
c luded  in  each  e lec t rophore t i c  separa t ion .  Excep t  fo r  the  MW
markers ,  p ro te in  ex t rac ts  were  no t  t rea ted  w i th  mercap toe thano l
p r io r  to  e lec t rophores is .

ElectrophoreÍic' Trans.f'er o.f' Prcteins to N itrot,ellubse ( N C )
Th is  was  as  p rev ious ly  desc r ibed  [Tovey  and  Ba ldo ,  I984 ;  Fo rd

e t  a l . ,  19861  excep t  fo r  the  t ime  a l l owed  fo r  t rans fe r  wh ich  was  ex -
t e n d e d  t o  1 2 0  m i n .

Prohing ol NC Memhrane Slrip.r and Aurorediographv-
NC s t r i ps  (5  mm in  w id th )  ob ta ined  a f ìe r  SDS-pAGE were  in -

cuba ted  w i th  se ra  (d i l u ted  I  i n  8  w i th  0 .  |  ' z r  Tween-20 /0 . r%o sod ium
az ide  in  PBS) ,  and  rhen  w i rh  r r5 l -an t i - l gE  ( -50 ,000-80 ,000  cpm, /
s t r i p )  ove rn igh t .  A f te r  ex tens ive  wash ing  (30  m in )  w i th  0 .05%
Tween-20 in PBS, the NC str ips were ai r -dr ied at  room temperature
and  loaded  in to  a  Kodak  X-omat i c  casse t te  (KP68375)  toge the r
wi th photographic f ì lm (Fuj i  Rx-safety) .  The casset te was rhen
stored at  -70'C for  per iods ot '24-72 h.  Fetal  cord serum and sera
f rom non-a l l e rg i c  i nd i v idua ls  were  used  as  con t ro l s .

Protein Staining

PAGs were  s ta ined  w i th  Coomass ie  b r i l l i an t  b lue  C250  (CBB;
S igma Chemica l  Co . )  us ing  the  enhanc ing  method  desc r ibed  by
Neuhoff  and Stamm [9841. NC transt 'ers were sta ined wi th amido
b lack .

Results

Initial Screen of Sera against Seven Different Insect
Species
Sera from the 4l subjects diagnosed as having

probable inhalant al lergies to insects were tested for
the presence of insect-reactive IgE antibodies. Only I
of the 4l sera gave clear negative reactions with al l  7
species while 2 other sera were classed as negative or
equivocal reactors with each of the seven dif ferent in-
sect species studied. Posit ive radioactive uptakes of
r:sl-anti-human IgE (that is, > 3.5 t imes the cord,/nor-
mal serum uptake) ranged as high as 40-50% with
discs coupled to proteins from some insect species
(fìg. l) .  The number of posit ive reacting sera ranged
from a high of 35 with E. cautel la discs down to 15
with B. germanica discs. Tests for B. germanicc and
T. bisselliella-reactive IgE anribodies showed the
highest number of clear negative reactions with l9
and l4 subjects, respectively. The highest individual
RAST uptakes were recorded with discs prepared
from extracts of the two Diptera species and E. cau-
tel la. By contrast, posit ive results obtained with
C. longicaudata and A. verbasci discs were clustered at
lower RAST uptake values.
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Fig.  l .  Side-by-s ide compar ison of  RAST f indings when sera
from 4l  insect-a l lergic subjects were tested for  react iv i t ies wi th in-
sect ,  house dust  mi te and pol len extracts.  The lower of  the two hor i -
zontal  l ines drawn near the bot tom of  each column marks the div i -
s ion between negat ive (below) and equivocal  (above) react ions.  The
upper hor izontal  l ine in each column marks the div is ion berween
equivocal  (below) and posi t ive (above) react ions (see .Mater ia ls

and Methods') .

Skin lest.s

Skin tests were carr ied out  int radermal ly  wi th 0.02 ml of  a
I  -  10,000 di lut ion of  sk in test ing extract .  A test  was considered posi-
t i ve  when  the re  was  a t  l eas t  a  5 -mm whea l  toge the r  w i th  a  l - cm
f lare.  sk in react ions were evaluated af ter  l5-20 min and compared
w i th  a  con t ro l  o f  pheno l -sa l i ne .  Insec t  ex t rac ts  used  fo r  sk in  tes t i ng
were a mixture of  household insects consist ing of  extracts of
M. domest icc (household f ly) ,  Aedes communis (mosqui to)  ,  per ip la-

neta brunea (cockroach), Formica rufa, and Spodoptero. exigua
( lesser armyworm).  Indiv idual  extracts f rom M. domest ica.  p.  bru-
nea,  S.exigua and Agr iope spp.(spider)  were also tested.  Al l  ex-
t racts were f rom Berkeley Biologicals,  Berkeley,  Cal i f .

Gel Elet'trophoresis

Sod ium dodecy l  su lpha te  (SDS)  po lyac ry lamide  ge l  e lec r ro -
phoresis (  PAC E) was carr ied out  as previously descr ibd [Tovey and

A n t h r e n u s

lower RAST uptake
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' fhir teen, or approximately one-third of the sera
examined. reacted with extracts from al l  seven insects
screened while over half  of the 4l sera reacted with
four or more species (table I I) .

Tests f ior IgE arrt ibodies to three other commonly
encountered inhalant al lergen sources showed that
sera from 26 subjects reacted to the house dust mite

Tab le  I I .  Reac t ions  o f  IgE  an t ibod ies  i n  sub jec ts '  se ra '  w i th  ex -

t racts f ' rom seven di f ferent  insect  speciesl

Number  o f  i nsec t  spec ies

Number  se ra

react ing ' '  3

ì  Resu l t s  o l 'RASTs  w i th  a l l  4 l  se ra  examined .
r  Insec t  spec ies  l i s ted  in 'Resu l t s ' sec t ion  and  tab le  I I I .
'  A posi t ive react ion was taken as a radioact ive uptake of
15 l -an t i -human IgE  wh ich  was  >  3 .5  x  the  up take  ob ta ined  w i th

human co rd  se rum (see 'Ma te r ia l s  and  Methods ' ) .

D. far inae, I  8 reacted to L.  perenne pol len and only I  3
to P. pratense pol len.  Only 6 subjects showed clear
negat ive react ions to D.far inae but 20 subjects were
negat ive to P. pratense,

Control  sera f rom normal (non-al lergic subjects,
f rom subjects al lergic to mites and/or pol lens and
from cord serum showed background binding with

the insect discs,  namely radioact ive uptakes of  f rom
0 . 8  t o  1 . 9 % .

Further Investigations with Sera that Reacted

Strongly with Insect Extracts

Tnesfs for IgE Antibodies to Other Insects, Particu-

Iar ly Fl ies.Thir teen of  the 4l  sera that  reacted strongly
with al l ,  or  near ly al l ,  of  the seven insect extracts
( table I I I )  were selected for fur ther RAST studies.

RASTs were performed with more Diptera species

and another species f rom the order Lepidoptera s ince

the react ions observed when test ing the 4l  sera wi th

M. domestica, C. stltgia and E. cautella were so strong
( t a b l e  I I I ) .  N i n e  o f  t h e  s e r a  s e l e c t e d  ( F ,  H , 4 ,  1 8 ,  1 9 ,

21,28,1 I  I  and 126) reacted strongly wi th al l  seven of
the in i t ia l  panel  of  insects.  Al l  but  one of  the selected

l3 sera produced clear posi t ive react ions wi th D.far i -

t3

Table IIl. RAST reactions of IgE antibodies in th€ sera of 13 of the most strongly insect-reactive subjectsr with extracts from seven
insect species and three common aeroal lergens

Rad ioac t i ve  up take  (%)  o f  r r5 l -an t i -human IgEr  w i th  d i scs  coup led  to  componen ts  f rom ex t rac ts  o fSerum
from
subjects Musca Calliphora Ephestia Tineola Blattella

domesticc\ stvgío cautella bisselliella germanica

Anthrenus Ctenolepisma

verbasci longicaudata

Dermatophagoides Lolium Phleum

farinae perenne pratense

c 37.7
D 6.7
F t5 .2
H  t 6 . 2
r  l t . O
J -14.6

4 i4 .3
1 8  t 5 .  I
19  21 .7
I I  t0.6
2 8  r  1 . 5
l  i l  i5 .2
I  1 6  1 6 . 5
Norma l  1 .5
Cord  1 .9

37.6
8 .2

r 0 . 3
t9.2
17.9
44.3
27.2
t 0 . 5
1 8 . 0
22.8
r 5 . 9
38.2
1 8 . 2

l . l

1 . 0

38 .9
6.4
9.8

25.0
9.9

4 l  . 0
43.9
9 . 1

17.7
|  _ t . l

22.3
9 .5

t 7  . 5
1 . 8
t . 0

3 .8
5 . 1

10 .0
9.0
6.0
3 . 5

25.0
l l . l
I  1 . 7
t0 .3
6 . 1

17.0
14.3
0.9
t a
t . J

2.6
4.0
9.6

1 2 . 0
4.3
2.6

28.9
1 5 . 6
1 6 . 5
t 2 . 9
r 3 . 8
1 1 A
l : - n

20.0
t . 3
1 . 7

3 . 1
5 .7

t 2 . 2
7.9
2.0
1 . 7

22.6
l  3 .0
t2.4
1 0 . l
8 .8

I  1 . 5
17.4
1 . 3
l . l

2 .8
4.2

I  t . 6
5 .7
2.0
2 .2

2 l  . 8
I  1 . 2
1 5 . 8
r0 .6
8.0

t3.7
t6.4
1 . 2
0.9

29.5
30.9
4.2

l  1 . 9
24.2
38 .6
1 3 . 9
35 .  I
37.6
a î  /

1 . 2
46.8
25.9
0.5
0 .5

t . 2  0 . 8
1 .3  0 .6
2 . 3  2 . 1
2.9 6 .9
r . 3  0 .4
0.6 0 .5

41.8 43.9
1 . 8  0 . 7
9.9 9 .8
7 .2  8 .0
2 . 3  1 . 0
1 . 8  0 . 9
2.3 t. ' , I
0 .7  0 .4
0.4 0 .3

Thirteen subjects from the 4l tested (see fìg. l)  with extracts from
Direct l l  p ropor t iona l  to  the amount  o f  IgE ant ibod ies that  react
For  common names.  see tab le  I .

the above 3 insects and three common inhalant al lergen sources.
wi th  the a l lersen d iscs.
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nae. Radioactive uptakes with mite discs oî 240/o or
more were recorded for 9 of the l3 sera. Reactions
wi th the pol lens were far  less obvious and h igh RAST
uptakes were obtained in only 3 cases with L. perenne
:rnd 4 cases with P. pratense

Results with extracts from a further I  I  species from
the order Diptera and with an extract of the moth
A. in/ 'usa reinforced the results obtained in the init ial
RAST screen (ng.2). Reactions with discs prepared
from extracts of a range of f l ies, a bloodworm, three
species o[ mosquitos and the Bogong moth were uni-
formly high. In [act, reactions with the moth discs
were some of the highest recorded in this study. Radio-
active uptakes with ,4 .  communis discs were in every
case less than the uptakes recorded with the other two
mosquito species. High posit ive reactions were also
recorded with discs coupled to extracts from the grain
borer R. dominica and locust C. terminfera although
reactions with the locust faecal extract were some-
t imes in the negative to equivocal range (see, for ex-
ample, sera C and J, f i5.2).

In contrast to the strong reactions observed with
the insect extracts, the mixed panel of other al lergens
tested, namely Parietaria pollen, three fungi, cat and
dog epithel ia and the foods codfish and peanut, either
failed to react at all with any of the sera or reacted
with only one or two of the l3 sera examined (see re-
sults with sera I,  4 and 21, f ig.2).

Detection of Insect Allergens by Electroblotting.
SDS-PAGE fol lowed by protein staining of the gels
identi f ìed mult iple components over the MW range
< 14.000 to \200,000 daltons in extracts of the

Fig.  2.  RAST resul ts expressed as radioact ive uptakes of  '15l -

ant i -human IgE wi th d iscs prepared f rom extracts of  insects and

some other common al lergen sources including fungi ,  foods,  ani-

ma l  ep i the l i a  and  po l l en .  Up takes  o f  an t i - l gE  >3 .5  t imes  the  up -

takes obtained wi th cord and normal  sera were considered posi t ive.

Sera examined were selected on the basis of  st rong posi t ive reac-

t ions to the insect  species l is ted in f ìgure l .  The al lergen sources ex-

amined were:  ( l )  Musca vetust iss ima:(2)  Luci l ia  cupr ina;(3)  Cal l i -

phora augur: (4) Chrvsomva ruJifacies; (5) Chrysomya be:ziana: (6)

Chironomus duplex: (7) Parasarcophaga spp.: (8) Dacus tr-yoni;(9)

Agrotis infusa : (10) Rhvzopertha dominica : (l l) Chortoicetes rcrmin-

i f 'era:(12) C.  rermini fera faeces:  (13) Aedes aegypt i : (14) Aedes com-

munis:  (15) Cule.r  fat igans:  (16) Par ietar ia judaica pol len;  (17)

Cladosporium herbarum: (18) Aspergil lus Jumigaf us; ( l9) Alternaria

a l te rna ta : (20 )  ca t  ep i the l i um:  (21 )  dog  ep i the l i um:  (22 )  cod f i sh ;

(23 )  peanu t .

f l ies M. domestica and C. stvgia and in the non-
Diptera species B. germanica, T. bissell iella, E. cautella,
R. dominica and C. longicaudata ( f ìg.3A).  The com-
plex pattern of  bands was successf lu l ly  t ransferred to
NC membranes by  e lec t rob lo t t ing  ( f ìg .  3  B)  p roduc ing

patterns that were almost ident ical  to the stained pat-

te rn  o f  bands  in  the  separa t ing  ge ls .
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Fig. 3. A Protein-stained separation patterns fol lowing SDS-
PAGE of insect extracts prepared from: (a) Musca domestica: (b)

C alliphora sty gia ; (c) Blatt ella germanica ; (d) Tine ola bis selliella : (e)

Ephe s tia caut ella : (f) Rhyzopertha dominica : (g) Ctenolepisma longi'

caudata. Each extract was added to an 8-mm slot for separation.
Gradient gels (9-27 0h acrylamide) l3 x l3 cú, were run for

t,700 Vh and stained with CBB. B NC transfer patterns of electro-
phoretical ly separated proteins shown in A. The transfer from gel

to NC was carr ied out for 1.5 h at 100 V. Transferred proteins were

stained with amido black.
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Fig.  ó.  Examples of  ident ical  insect  a l lergen recogni t ion pat-
- ' rns  on  NC t rans fe rs  shown by  some se ra  (C ,  J ,  and  l l l ) :  (a )
vlusca dornestica: (b) Calliphora stvgia: (c) Calliphora augur: (d)

Chr-vsomva be:zíana: (e) Parasarcophaga spp. quantities used and
electrophoresis,  t ransfer  and detect ion condi t ions were as de-
scr ibed in the legends to f ìgures 3 and 4.

Using six of the sera that were highly reactive with
insect antigens, dist inct IgE-binding bands were lo-
cated in each of the seven insect extracts (fig.4, 5).
The most striking features of the blot results were the
preponderance of labelled bands from B. germanica,
T. bisselliella, E. cautella and C.longicaudata with
MWs in the region of approximately 30,000 daltons
and above, the cluster of R. dominica al lergenic pro-
teins in the MW range 16,000-35,000 daltons and the
dense band at MW approximately 32,000 daltons on
the C. Iongicaudata transfer (fig. 4). From results with
the six sera used for probing, B. germanica and T. bis-
selliella extracts were each shown to contain at least
l4 allergens, E. cautella and C. Iongicaudafc extracts
at least 12 and R.dominica extract at least 15 al ler-
gens. The al lergenic patterns of bands obtained with
the two moth extracts T. bisselliella and E. cautella,
,,vere very similar while the R. dominica pattern was
clearly different to the other four patterns (fìg. 4).

When six different species of flies were compared
side-by-side in blott ing studies with the al lergic sera
un6 r25t-anti- lgE (ng. 5) two main features emerged.
First ly, almost al l  of the lgE-binding proteins were
found to have MWs greater than 35,000 daltons, and,
secondly, a dense band of MW approximately 37,000
daltons was found to occur on the NC blots of each of
the six f ly species.

The specific patterns of bands in a fly extract re-
cognised by individual sera were sometimes identical.
This was observed with five different species and is il-
lustrated in fìgure 6.

Discussion

The most interesting features of the results outlined
here are the high proportion of sera that showed reac-
tions to more than one insect species, the strength of
many of the reactions detected, particularly towards
flies, mosquitos and moths, and the wide range of
both closely related and poorly related insect species
that reacted with IgE antibodies in the subjects' sera.

Of the 4l subjects examined, only one and possibly
two others, lacked serum IgE antibodies that reacted
with at least one of the seven insect species selected
for testing in the initial screen. The insects selected [or
examination covered a broad range of species from
seven different families and 5 different orders. The
finding that a large proportion of the sera reacted
with a number of different species suggested that the
sera contained cross-reacting IgE antibodies that re-
cognised insect al lergens. An alternative explanation
is that the subjects may have encountered and become
separately sensitized to a number of different insect
species. Of course, both of these mechanisms may
sometimes be operative and cross-reactions and sepa-
rate sensitization may occur in the same subjects.
However, the former of the two explanations seems
more l ikely especial ly since strong posit ive reactions
were found to al l  l3 species of Diptera tested and to
both f ly and other insect species which are unl ikely to
have ever been encountered by the subjects studied. A
good example of this is i l lustrated by results with the
Bogong moth (A. infusa), a species indigenous to Aus-
tral ia. When A.infusa and other insect extracts were
compared side-by-side in tests with the l3 strongly
reactive sera, the moth extract produced the highest
RAST uptakes with eight of the sera. From these re-
sults and the fìndings with the Diptera extracts the in-
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terpretation one is left with is that the subjects were al- the phylum Arthropoda. To identify allergenically-re-ready sensitized to antigens.from another moth (or iuì"d p.ot.in. from the many diverse species, exten_fly, or mosquito' or some other insect), and the Igi ,iu" p.otrin utottir,g .iudi;'oi'J" ,yp. outrined inantibodies produced were highly 
".orr-."u"tiu" 

*ith ii is stuay shoula be undertaken.antigens from the Australian species.

,,r#jlfj-Ji"r",H".Jlno,nu, react with rgE an_ ,.,l",T:".::::?T#j::',l"Jilli"-,:ÌL:r",."T.rlj.
demonsrrate a po*,',, o""l',"'ili;#.H :ii.::i;:: ,1il.;il"':Hl[1':ni",::il.To"::;,::Hili#1il.tivìty between closelv-related sp*i". .ini".. ó""."ìt .'."ìiro".r"n.r,Ji,i"" È".i"ortioi"nt,urry rerated tothough' when one considers the RAST resulrs wirh 

" 
iii, i.-,r,. r""i,r,"ilì 

"iii" 
"oì iri:.*. studied herelarge number of sera, the range of insect extracts were^asthmatic *a, in u ."""ni-survey in Sydneytested and the protein blotting resurts, it is difficult to rru"1.11,, s"ra", i"";yl"iólno"uiu, unpubr.l, aescape the conclusion that at ieast some tge antiuoà- ffi.incidence of ige 

"riu"ài"Ja 
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p_reparationl and has been reported

bneîty by others [Edge and Sherwood Buree. ldgOl. It
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subJects who have been sensitized to a few, or perhapsonry one, insect species [panzani, re86]. rn r*t. ,uir, ," "::;i1l:îr1,jH:;H..lTJT:i';#;lfì;,i:r,jilfflÌwide-ranging allergy may extend beyond insects to ar- 
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high incidence of positive reactions to the arachnid
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