
The prevalence of IgE antibodies to cockroach is high but
varies with cl imate arrd hor"rsing condit ions, from 0 7o in a
dr1',  high alt i tude region rc 70 % in asthmaric urban popu-
lations. Several cockroach species are widelv distributed
and still expanding bt' accidental introduction to nerv
areas. Common genera have been shown to share aller-
gens but also to contain Slenus- and possiblr,'species-speci-
fic allergenic epitopes. Similar high correlations betr+'een
IgE antibody concentrations to Blnuella and PrnpLaneta
have been observed in Japan and in ttalr'. A studv on
Japanese asthma patierìts shon'ed high prevalence of IgE
anribodies also to other insects, like chironomid midses
(f l ies) and moth (butterf l ies). A subgroup of the patients
detected allergens shared rvith cockroach. A similar situa-
tion was observed in ftalian patients where high correla-
tion was seen between c<-rckroach, common earrtrg, ancl
sowbug, a widespread landliving crustacean. No relations
were observed betrveen cockroach and house dusr mite.
The relative importance of cockroach is bound to var-v bet-
ween regions dèpencl ine not onlv on the exposrrre to coc-
kroaches but also on the exposure to other arthronod
allergens. Conclusions from' regional sttrdies nìav not
necessarily have global relevance and further str,rclies on
potential consti tuents of rnhaled dusts and their contr ibu-
tion to allergic disease can be expected to give imporant
information improving diagnosis and marÌagement of
indoor allergv.

REVUE FRANCAISE
D'ALLERGOTOGIE
ET D',tMMUNOT_OGrt CUNTOUÉ

Anticorps IgE spécifiques des blattes en allergie. - L-a pre-
valence des ant icorps IgE aux blat tes e.st  é lcvr le nta is
var iable selon le c l imat et  les condir ions de I 'h: r t r i t : t t .  c l t '
0 ù/o dans une région sèche en altitude jusqu'à 70 ait darts
des  popu la t i ons  u rba ines  d 'as thmar iq t res .  P l t r s ie r -u ' s
espèces de blat tes sont  largenÌel t t  répandues el  cotr t i -
nuent à se propager par int rodtrct ion accidentel lc  c i : t r ls  r l t r
nouvel les zones.  On a montré que les genres corì l r l lu l ìs
ont  les mémes al lergènes,  mais cont iennetr t  a l tss i  c les i 'p i -
topes al lergéniques spéci f iqt res c lu genre -  et  peLrt-ètr r :  de
I 'espèce.  On a obsené au Japon et  en l ta l ie t le st 'at tc lcs
simi l i tudes entre les concentrat ions d 'andcor-ps I {E p<. ' r r r '
Blnttella et Peripl^aneta. Une etttde sur clcs asthtnatiqttes

Japonais a montré aussi  une haute prevaleuce d 'at t t icolps
[gE contre d 'autres insectes colnrne les tnouctrerons c i t i -
ronomides et  les papi l lons r locturnes.  On a dótecte ,  darrs
un sous-groupe de pat ients,  des al lercènes corr tnìr t t ìs  ; . tvec
Ies blat tes.  Une s i tuat ion analogue a été obserr 'ée 'en lu l i t :
où de for tes corrélat ions ont  eté consnt t ics et t t l 'c  lcs
blattes, _ les perce-oreil les cornntttÌìs, et les (, -so\\'btrrrs ".
crustacé terrestre répandu. At tct tne parente l Ì  l ì  Pt t  c l re
mise en érr idence entre les b lat tes et  I 'acar ier-r  c lc  la l ) ( ) r . ls-
s ière de maison :  l ' importance re lat iv t '  des hlat tcs r . t t - t t '

nécessairement selon les regions,  en fonct iot ì ,  l ìon \ct l l t ì -

ment de I 'exposi t ion aux al lergènes de blat tes,  nuis a l tsst
d 'autres ar thropodes.  Les conclusiorrs d 'une et l tc ie l 'egt{) -
nale ne peuvent constituer une référence génér-ale c:t cle
nour,'elles études sur les corìrposarìts potentiels des potrs-
s ières inhalées et  sur leur contr ibr t t ion aux malades : r l ler ' -

e iques dewaient  about i r  à des cotrnaissat tces i t t rport ; t l t tes.
per-mettant  d 'amél iorer  Ie d iagnost ic  et  la rhór: rpcrr t iqr tc
de I 'a l lergie domest ique.
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lndoor allergens are frequenth' involved in the
appearance of perennial and periodical allergic
svrnptoms. The roles of  mites and animal epi the-
lia as house dust allergens are well docr-rnrented
and testing with hotue dust exrracrs is slowl_v
being replaced by measurement of sensitizari()rl
to defìned allergens emanadng fì"om standardi-
zed sources. Nthough allergl' to insects, and par-
ticularlv to cockroach, is well doclrnìenred since
1964 [9] ,  i t  is  onlv recent lv that  their  i rnportance
as triggers of allergl' has been fullr- recosnized.
Insecn are arthropods with an exter-rìal skeleton.
Lobsters, cerìt ipedes and house dtrst ruites are
ot l ìer  members of ' th is large animal srorrp ( f ig I  ) .
Several of the 20 orders of insects inclrrcle indcior
or outdoor pests potentiallv contributing to the
allersenicity of dusts orì general or local level.

IgE antibodies to cockroach rvere dentonsrrated
bv iV[orita et al. rn 1975 [30] and har.e been mea-
sttred routinel,v since almost 20 1's2r't. The data
generated around the world have contribured tc>
rhe understanding of  the importance and the
complexirl '  of this important cause of asthnraric
disease.

The distribution of insects in the r,r 'orlcl differs
rvith geography, climates and cultures but manv,
including cockroaches, are widespread ancl are
sti l l  accidentally introduced into net\ ' areas.

There is a clear relation between the derrsitv of
insects and the prevalence of sensitizarion in asth-
matic patients,

This presentation discusses recenl data on the
role and distribution of IgE antiboclies to aller-
gens from cockroaches ancl related arthropods
and reports some new resrrlrs from stuclies rvith
Pharmacia CAP SystemrM and L, niCAP@.

Cockroaches discussed

Blatta orientalis
Blattella asahinat
Bbttella gerrnanica
Ìtlauphoeta cinere(r
PmpLaneta amrricana
Paip Lane t a au s traktsi ae
Pmplnneta brunnea
Pmplnneta fuligtnosa
h' n ru s c e Iu s surin anwn si s
&tpella Longtpalpa

Other arthropods

Bornbyx mori
Chironomus wshimatsui
F'orficuh spp.
Porcellio spp.
D ermat op h a go ides p tnony s si n t u

Oriental
Asian
Cerman
Lobster
American
Ar-tstralian
Brown
Smokev brorvn
Sr-rrinanr
Brorr,nbar"rded

Silk rnotir
Miclge
Enrrt ' iqs
Sor,r'bugs (n'oodlice)
House dust mite

QUANTITATTVE MEAS UREM E NTS

OF IGE ANTIBODIES

Specific IgE antibodies in serum were, unless
otherwise stated, mesured with Pharmacia (AP
Sy'stem or UniCAP t361. Prorowpe ImmunoCAP
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reagents were made for Pniplaneta fuliginosa,
P amnicana, Blu.tta orientalis, Forfat.la and Porcellio.
Other insects, ie Blattella germanica, and all other
reagents were conrmercial material (Pharmacia &
Ltpjohn Diagnost ics AB, Uppsala,  Sweden).

ALLERGENIC SIMII.ARTTIES
AND DIFT"ERENCES BETWEEN COCKROACH

GENERA OR SPECIES

Studyine asthmatic subjects from rwo North
American cit ies, I iang et al. [22] fcrund IeE anti-
bodies to 2-12 allereen comporìerìrs of P ameica-
na, B. gerrnanica and BIafia orientah^1. I)ata sugges-
ted presence of' at least one conìmon allergen
detected b1, most parierìts. Cockroaclr sensitivity
seemed to be a nlore comrnon cause of'asthrna in
one of  the c i t ies (Chicauo).  Ant ibocl ies to P ame=
'ncana were the leasr prervalent although all three
species were considered common in both loca-
t ions.

Similar results \\:ere clbtained in a skin test srudy
on 46 atopic asthrnatics fronr the Nerr' Orleans
area showing that 22/38 cockloach sensi t ive
pat ien ts  reac ted  to  bo t t r  P .  a rner icana and
Blat te l la germanica. R{ST inhibi t ion conf i rmed
presence of  common al lergens i r r  bodies and
feces of  the two species [29] .

Helm et al. [17] found IgE, anribociies ro 8 aller-
sens (18-92 kD) of B. germartica,and dernons[rared
higir degree of cross-reactivirv ro B. asahinai, a
close relative to ^8. ga'ntanicct, recerìrlv irrrroduced
into Florida. The allergenic relation bcnl'es1-r the
wvo Blattella, spectes \vas stronger than betrr.een the
senera Blattella, Pntplaneta, and Blattu.

Preserrce of  commorì  as wel l  as species, , 'genus -
specific allergens in the three gene ra rras also sug-
gested b-v the resuks of imrnr-rnoblcitt ing studies
on l6 patielìts shou,ing heterogen()rrs ietì reactiú-
t) to 20 comporìenrs in the nrc-rlecrrl;r l r,r,eight
rarìge l5-260 kD [45 j .

An additional species of PenplarteÍrt (P. JùListnosa)
is commonlv found in Japan. The prevalerrce of
specific IsE antibodies (Pharnracia C..\P Svsrem)
inJapanese asthmat ic chi ldren was I6c1(. .  the same
as to B. germanica,135). The measureci IgE, arìribo-
dy' concentrations indicate a close relationship
between the allergens of rhe rwo species (fiS. 2).

Ant igenic relat ionship between cockroaches
and other insects,  l ike beet les,  moths.  chironomid
midges and silverfish, have been proposed [2, 6,
37,521. Cockroach allergens do nor seem ro cross-
react with house dust mites (Dennutolthctgoides) to
anv signi f icant extent [2 i ,  35,  55].  Tropomr,osin,
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Fig. 2. - Specifìc Ig[- anriirorlic: rc, Bluttelltt anrl Í 'rnftlanetrt
inJapanese i rsthmat ic pat ienrs íPh;rrnraci : r  ( lAP Svsrcnrr  Tl rc prc-
ta lence was 257o. Specinrens f ì -orrr  Tovanta Recl  ( . ross Hospirzr l
(D r  C .  Murakami ) ,  Nar iona l  Ins t i r t r re  o t ' t l eu r l r l r  (D r  \ l  , \ ; r kag r rc l r i ) ,
at td Nzrt ional  Sagamihara H<rspir . : r l  ( t ) r  H.  \ 'asr-reda).

a muscle protein,  has been shorvn to car-rr  epi-
topes common to crustaceans, rnol t rsks,  and
insects U2, 28]. Horr'eve r, an imnrunoassar for
shr imp tropomvosin h 'a:  r rnable to r l t 'Le< I  i . rn\
counterpart irì oyster, cockroach or hotrse dust
mi te  i201.

IGF, ANTIBODIES TO DEFINED
ALLERGENIC PROTEINS

Cockroach allergerìs seenì to emanate 1ì'orri the
intest inal  t ract  and other i r ì ternal  orqans f : r5] .
The whole insect bocir is arr acleqrrate aller-gen
source.

About hal f  of  an Arncr ican pat ie l ì ts gr(-)rrp skin
reactive with whole bodr exrt-acts of-Arrrelic:ìu {)r
German cockroach rrerc skirr  test  posir i re '  [o a
major cross-reactive :rl lergen [41] Althorreh rlìe
homologous proteins of' the trvo species ere \ er\/
closely related thev u,ere shown to contain also
epi topes that were not sharecl .  T 'he al lergens. Per
a  1  and B la  g  l ,  \ {e lc  recos ' r ì i zec l  b r '100 ' - i ; inc l
70 %, respectivelv, of' ttre patients.

Human IgE ant ibodies binding to l l la g I
(25 kD) from Blattell,a gerntanica, considered as the
major cockroach species in USA, \vefe strorrglv
reactive with allergelìs fì-orn the related species
B- asahinai and did also sholr, cross-reacrivirr to
members of the setìera Periplaneta, .\upella,
Leucophea, and BLattct t381.

Bla g 2, a digestive tract enzvme (36 kD) of
Blattella, was much less cross-reactive !38] and w".s
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not detected in Pniltlaneta l3). IgE antibodies to
Bla c 1 and Bla g 2 were detected in 30 Vo and
587o, respectively of 106 asthmatic cockroach
allergic patients l iúng in different areas of North
America. Skin test reactivity correlated with the
serum [gE antibody.

Blattella-specific IgE, antibodies were found in
37 /37 asthmatic patients (USA) with positive skirr
test resulLs to cockroach. Immunoblotting anah'sis
of the sera showed binding to 23 allergens in the
range 11 kD to > 100 kD. Four components wi th
molecular weights higher than 40 kD showed
reactivitv with 50-80Vo of the subjects tested t34l
Allersens prepared from whole body and feces
shon,ed eqtrivalent patterns of'IgE, antibodv reac-
tivitv.

Also Bla g' 4 (21 kD) ts a Blattellaspecific aller-
gen. Tl-re prevalence of serum IgE antibodv in
zìstlìrÌratic cockroach allergic patients (USA) was
abor r t  50  qo  [4 ] .

The saure seerns to be true for Bla g 5 (23 kD)
u'hich, despite its general function as a elutathion

S- transferase (GST) and its sequence relations to
GST of other insects, have not been found in
Periplaneta l5). The prevalence of Bla g 5-specific
IgE ant ibodies in cockroach-al lergic pat ients
(USA) was 70o/o.

Per a 3 (72-78 kD),  isolated and cloned from
Ptnplaneta o,mericana, was found to be a maior coc-
krclach allergen in the central parts of Taiwan,
and one of nine P. ctmricarm,allergens, but did not
lrave an IgE binding counterpart in Blattella

[ 5 3 ,  5 4 ] .

IGE ANTIBODY IN ALLERGIC DISEASE

Recent studies on the prevalence of IgE antibo-
dies to cockroach (table I) confirm data generated
bv in vivo testing. The influence of climate and
socioeconomic status of the patients is clear. The
prevalence was 0 (zero) % in asthmatic patients in
Los Narnos, New Mexico, USA, where the dty
condi t ions at  h igh al t i tude prevent cockroach and
mite infestation ancl where asthma instead is cau-

Tableau I. - Prevalence of cockroach sensitization.

Lounlr\ PrruaLrnce ( Vo) Paticnl. selectirtn Allcrgv test fuference

America
L SA, E i r r r rcr-  c i tv  areas
USA. S:rn Diego Cal
USA, Bal t inrore Nfd
L-'SA, [.orrisvil le Kt'
USA, ( ìh igago I I I
US.-\, \en Ycrrk Nl'
USA, Shreveport [-a
US.\, Los,\larnos NN,l
\ 'f cxic<r
f )or l i r  r  r r . r r  r  Reptrbl ic
[l raz il

Europe

Portr.rgal
Spa in
l ta l r
r  fancc

Lrrance

T l r c  \ c t l r t ' r l a n d s

Sw i tzc r la r rc l

Africa

\1orocco

Asia

Tr r rker

Saudi . \r ;rbia

I rrclia

Thail ;rncl

\ ' Ialavsia
( . h i n a  ( s o u t h  t ' a s t )
-I 

airr,an

Sotrth Korca

Japar-r

3 l

22
4 l
3 l

48
68
70
0

27
l 6
Q I
. ,  I

t 7
26
t 3
. r A
- l

5
l 6
tì

25

26
-)3

35
+4
2 l
T J

JO

1 2
l 6

A.srhma.  chr ld

Asthma.  ch i ld

Asrhma,  ch i ld

,{sthma

Asthrna

.\sthnra

Asthrna

Asthma.  ch i ld
rUle rg

,\sth ma u' r lr  rr- ir t is. c hi lcl

, \ toPtc

Atoprc

. \ t h n r ; r , ' r h i n r t i s

. { s t h r r r a ,  r h i r r i t i s

Respirarr>rr '  s1'mptoms
( , e r r e r a l  p o p t r l a t i o n

Resp i ra to rv  svn ìp tc )ms,  ch i ld

Asth ma / rh i  rr  i  r is. non-season

Allerer

Asthma
.tsthma,zrh inrtis
Asthma/rhin ids
Asthma, chi ld

Suspected allergic rhinitis
Aroprc
,A.sthma

General popularion
.{sthma

Skin test
Skln test
Skin test
Skin test
Skin test

Phaclebas RAST
Skin test

Pharmacia C.{P Svstem
Skin test
Sknr test
Skin test

Skin test
Skin test
Skin test

Pharrnacia (ì{P Svstem
Pharrrracia CAI' Svstem
Pharmacia C.\P Svstem

Phadezvm R{ST

Skin  tes t

Skin test
Skin test
Skin test
Skin test
Skin test
Skin test

Pharmacia C,{P Svstem
Skin test

Pharmacia C{P Svstem

I

J

47
4B
26
l 8
27
49
24

35,  4 t

40
u
42
l 6
23
46
29
l 9
5 l

B

t 3
43
39
l 4
l 0
50
3 t
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1

Blattella germanica

sed b,v cats (62 Vo) and dogs (67 %) kept indoor

t19]. On the other hand, the prevalence vtas 68 Vo
in New York City in an asthmatic inner-cin'popu-
lation where the prevalence of IgE antibodies to
mite,  dog and cat was only 24 Vo,28 Vo, and 38 Vo,
respectively [461. Despite the differences in selec-
tion criteria, allergen quality, and test techniques,
rhe data summarized in table I provide an over-
r,iew of the situation in the areas represented.
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Blattella germanica

OBSERVANONS ON REGIONAL

DIFFERENCES AND SIMII.ARTTIES

IgE antibodies to cockroach and other insects
in Japan

Nreadl the very early studies suggested that
insects as a group may play a role in asthma t30].
Later investigations have confirmed that cockroa-
ch is a major sensitizer in asthma and that the
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Fig.  5.  -  Conrpar isor i  o l  le[ -  ant ibodv C() l ìcerr t r i ì t r ( ) l ts  ag:r i ] ìs t  coc-
krr-rach urrcl horrse clust nrrtc irr 159 consccrrti lt. paticrrrs with sr-rs-
pccred al le rw r is i t ing arr  a l le lq l  c l in ic in Rornc.  I ra l r  (R.  [ 'aganel l i ) .

majoriw of the palients sttrdiecl reacr t<> Pn'tplaneta
as rvell as Blottellu (f ig.2). Hou'ever, rhe\- have also
shown that IqE ar-rtibodies to silk \vornì r.r ' ings and
to chironornid midees are about fir ' icc as common
as antibodies to c()c:kroach inJapanese asthmatics
133].  The resul ts of  a nrul t icenter srud_v on rhe
role of insects in asthma (fig. 3) slrgeesr species-
speci f ìc sc:nsi t izat ion bv inhalecl  a l lersens f iom
midees ancl rrì()t lìs br-rt also cross-reacrivitv bet-
ween these [25] as rvell as crossreactivitv n,ith coc-
kroach detected bi' o subgroup of rhe parienrs.
For thisJaparìese patient populatit-n rhe cockroa-
ch is an impclr tar- ì t  a l lergen but does not seem to
be the  major  ser rs i t i zc r .

IgE antibodies to cockroach and other
arthropods in It ly

Preliminary data (LIrriCAP) from an investiga-
t ion of  a group of  I ta l iar ì  pat ients ( f ig.  4 ancl  5)
confirrned the extensive cross-reactirritv benteen
three senera of  cockroactres but c l id also ident i fy
cases lvith species-specif rc sensitir. ' i tv. Testine the
sanìe strtl ject.s lvith allergens prepared frclm ear-
wig', a related insect r,vidclv spread arotrncl the
rvorld, and sowbug uls<-r callcd rvoodlouse, a com-
mon land living cnlstiìccall, supports the ollserva-
tions from Japan regarding the importance of
additional insects and suq-qests very cornplex sen-
sit ization patterns involr.ing also inhaled ancl pos-
sibl f  insested crustacean ur l lergens [5] .  In th is
sroup there is no obvicltr.s correlation b('nr'ecn the
IgE antibody concentr-atiorìs measrlred r,r, ith coc-
kr<iach and house drrst  mite ( f ig.  5) .

CONCLUSIONS

Ciockroach specific IgF- arrtibodies are fì.eqrrent-
ly' f<ltrnd in patierìts u'ith asthnìa ancl ottrt:r aller-
gic conditions all around the worlcl. f)ata suggest
sood aqreement benveen [gE antibodl measure-
ments,  in v ivo tests.  zrrrd c l in ical  sensi t i r , i t r ' .
\rariations observed can tre ascribed to r';rriaticin
of  rnethods and al lersen preparat ions.  ( . l in ical

sensitivirt '  to cockroach is nclt easv to dcfìnc in a
fullv specific way lvith the overlap thar cxi.sts in the
form of cross-reactivitv and mtrlt isensitizatiorr.
probably also to insect solrrces not vct clefìned.
The relative importance of'cockroach is lrutrnd to
rrarv be&veen regions dependirìg not onlv on the
exposrlre to cockroaches but also on Lher exposll-
re to other arthropocl  a l lergens. ( .onclr-rs ions

from regional studies nìav not necess;iri lv have
global relevance and further studies on pr-rtcntial
const i tuents of  inhaled dusts ancl  their-  c()r ì r r i i r r - r -
t ion to allergic disease can be expectcd to give
important informat ion i rnpr-oving dizr .errosis and
marìagement of  indoor al lerg ' .
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