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SUMMARY RESUMI~ 

Cockroaches (CRs) are major indoor allergens that can 
pose a serious risk for respiratory allergies in sensitized 
subjects. Recent evidence suggests that CR allergens cross- 
react with allergens present in insect and other inverte- 
brates. IgE antibodies of insect-allergic subjects were 
shown to react with silverfish, CR and chironomid extra- 
cts. Cross-reactivity between house dust mites, silverfish, 
CR and chironomids and between cockroach and the 
reduviid, German CR and chironomids, and CRs crusta- 
cea species was established by RAST inhibition. There is 
some mddence that CR cross-reacts with the nematodes 
Anisakis and Ascaris. No cross-reactivity has been demons- 
trated between CR and mammalian allergens. The protein 
implicated in the cross-reactivity of CR with invertebrate 
allergens is tropomyosin. Tropomyosin has been identi- 
fied as a major allergen in shrimp and other crustacea, 
CR, dust mites, and squid; these tropomyosins show sub- 
stantial amino acid homology as well as immunological 
cross-reactivity. Clinical relevance of these cross-reactivities 
is suggested. 
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R~activit~ croisee entre les allerg~nes des blattes et les 
allerg+nes des arthropodes, des n~matodes et des mammi- 
f6res. - Les blattes sont nn allerg~ne domestique majeur 
qui constitue un risque s~rieux d'allergie respiratoire chez 
les sujets sensibilis~s. On a r~cemment montr6 l'existence 
d 'une r6activit~ crois6e entre les allerg6nes des blattes et 
cenx des insectes et d'autres invert6br6s. Les anticorps IgE 
des snjets allergiques aux inseetes r~agissent aux extraits de 
l~pisme (poisson d'argent), de blattes et de chironomides. 
Par inhibition du RAST, a ~t~ d~montr~e une r6activit~ 
crois~e entre l'acarien de la poussi6re de maison, de l~pis- 
me, la blatte et les chironomides, et entre la blatte et les 
reduviides, la blatte germanique et les chironomides, et la 
blatte et l'esp~ce des crustac~s. I1 semble aussi qu'existe 
une r6activit6 crois~e entre les blattes et les n~matodes 
Anisakis et Asca~is. Aucune r6action crois~e n 'a  ~t~ d6mon- 
tr6e entre les blattes et les allerg6nes des mammif~res. La 
prot6ine impliqu~e dans la r~activit~ crois~e des blattes 
avec les allerg~nes d'invert~br6s est la tropomyosine. La 
tropomyosine a 6t~ identifi~e comme l'allerg~ne majeur 
de la crevette et d'autre crustac~s, des blattes, des aeariens 
de la poussi~re et du calmar ; ces tropomyosines ont une 
forte homologie des amino-acides aussi bien qu 'une r~ac- 
tivit~ crois~e immunologique. I1 est sugg~r~ que ces r~aeti- 
vit& crois6es aient des implications cliniques. 

MOTS-CLI~S: Blanes. - R6activit~ crois6e. - Arthropodes. - 
N~matodes. - Tropomyosine. 

I N T R O D U C T I O N  

As is e v i d e n t  f r o m  r e p o r t s  in  the  l i t e r a tu r e  [1, 2] 
as well  as p r e s e n t a t i o n s  in  this s y m p o s i u m ,  coc- 
k r o a c h e s  (CRs) are  m a j o r  i n d o o r  a l l e rge ns  t ha t  
c an  pose  a se r ious  risk for  r e s p i r a t o r y  diseases 
such  as a l le rg ic  a s t h m a  in  sens i t i zed  ind iv idua l s .  

I n d e e d ,  in  s o m e  inne r -c i ty  areas  in  the  U n i t e d  
States CR is the  s ing le  m o s t  i m p o r t a n t  e n v i r o n -  
m e n t a l  f ac to r  wi th  r e g a r d  to the  i n d u c t i o n  o f  
as thma.  CRs b e l o n g  to the  P h y l u m  Arthropoda, 
class [nsecta, o r d e r  Blattaria, fami ly  Blattidae or  
Blattellidae. T h e r e  are at  leas t  e i gh t  d i f f e r e n t  CR 
species  t h o u g h t  to be  i m p o r t a n t  c l in ica l ly  as 
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causes of respiratory allergies [2]. A number  of 
allergens have been identified, particularly in the 
German CR, Blattella germanica (Bla g 1, Bla g 2, 
Bla g 4, Bla g 5) and the American CR, Periplaneta 
americana (Per a 1, Per a 3, Per a 7) as these are 
species that have been most thoroughly investiga- 
ted. Allergen cross-reactivity among American 
and German CR proteins has been established 
[1, 2], and probably occurs in most CR species 
investigated. However, not  all allergens present in 
one particular species are expressed in other  spe- 
cies. Recent evidence that CR allergens may cross- 
react with allergens present in insects and other 
invertebrates adds additional importance to CR in 
the induction of allergic reactions. 

CROSS-REACTMTY OF COCKROACHES 
WITH OTHER ARTHROPODS 

The arthropods that have been most frequently 
investigated for cross-reactivity with CRs include 
members  of classes Insecta and Arachnida such as 
caddis fly, may fly, moth and butterflies, non- 
biting midges (Chironomidae), the reduviid 
Triatoma infestans and housedust  and storage 
mites [2, 3]. Attempts to define allergenic rela- 
tionships between arthropod allergens, CRs in 
particular and mites have yielded contradictory 
results [2]. The problem with many of these stu- 
dies is that cross-reactivity was neither directly 
determined nor allergens identified. Witteman 
et al. [4] demonstrated that IgE antibodies of 
insect allergic subjects react with silverfish, CR 
a n d / o r  chironomid extracts. RAST inhibition 
conf i rmed cross-reactivity between housedust  
mites and silverfish, CR and chironomid extracts. 
Alonso et al. [3] demonstrated cross-reactivity bet- 
ween the CR (Periplaneta americana) and the redu- 
viid (Triatoma infestans) by RAST and RAST inhibi- 
tion. Additional studies by Pascual and coworkers 
using CAP-inhibition and immunoblot  inhibition 
analysis demonstrated several common IgE bin- 
ding components  between German CR and chi- 
ronomids [5]. Another  member  of the Arthropoda 
phylum, although less closely related to CRs than 
members  of the Insecta and Arachnida class, is the 
crustacea family. The crustacea are composed of 
many edible sea creatures most notably shrimp, 
crab, lobster, and crawfish; these crustaceans are 
of particular interest since they are major food 
allergens. IgE binding components present in 
boiled Atlantic shrimp and German CR were 
shown to cross-react [6]; similar studies [7] 
demonstrated that CR antigens cross-react with 
several crustacea species. Although CR allergens 
were not investigated, a related study by Eriksson 

et al. [8] reported cross-reactivity between the 
larvae of chironomids (non-biting midges) and 
shrimp. 

CROSS-REACTIVITY OF COCKROACHES 
WITH OTHER INVERTEBRATES 

Pascual et al. [5] tested a serum pool of 18 
pediatric patients with specific IgE to Anisahis sim- 
plex and sera from 21 German CR sensitive pedia- 
tric patients for IgE reactivity by immunoblot  and 
immunoblot  inhibition to determine whether  the 
observed association of sensitization to nema- 
todes and arthropods was due to immunological 
cross-reactivity or multiple sensitization. Immu- 
noblot of  Anisakis was partially inhibited with 
Chironomids and German CR extracts. A related 
study [9], investigated IgE antibody reactivity to a 
variety of arthropod insect inhalant allergens and 
the nematodes A. simplex and Ascaris suis. Anti- 
chicken tropomyosin demonstrated tropomyosin 
was the IgE binding component  in arthropod and 
nematod extracts suggesting that this cross-reac- 
ting allergen was present in a variety of extracts 
from insects, mites, crustaceans, mollusks and 
parasites. 

There is no evidence that CR and mammalian 
allergens cross-react even though Bla g 4 and 
important animal allergens such as murine urina- 
ry proteins, beta-lactoglobulin (milk), and dog, 
cow and horse allergens are members of the 
ligand-binding protein family known as lipocalins 
or calycins [1]. Although the sequence homology 
among these molecules is only about  20 %, 
their three-dimensional structure is conserved. 
However, no immunological cross-reactivity or 
common allergenic epitopes between CR and 
these mammalian allergens have been demons- 
trated. 

NATURE OF THE CROSS-REACTING 
ALLERGEN: TROPOMYOSIN 

Tropomyosin molecule is associated with the 
thin filament of muscle and microfilaments in 
many non-muscle cells and plays a regulatory role 
in muscle contraction. The function of tropomyo- 
sin in non-muscle cells is not  well understood, but 
it is generally believed to participate in the regu- 
lation of cell morphology and motility. In muscle, 
two parallel alpha-helical tropomyosin molecules 
are wound around each other forming a coiled- 
coil structure. Coiled-coil proteins are characteri- 
zed by hapted repeats with hydrophobic amino 
acids spaced every four and then three residues 
apart. 
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