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I  t  is  becoming increasingly evident that  exposure to

I  ar thropods in man's and invertebrates ingeneral
I  immedia te  env i ronment  (a t  home,  ou tdoors  and a t
work) resul t  in sensi t izat ion to arthropods which can
lead to  inha lan t  a l le rg ies  namely  as thma and a l le rg ic
rhini t is .  As yet,  l i t t le informat ion is avai lable on the
wor ldwide  inc idence and d is t r ibu t ion  o f  a r th ropod
al lergies,  the types of  a l lergies encountered, the extent
of  cross-react iv i t ies between arthropod al lergens and
the nature of  these al lergens. ln addi t ion,  the relat ive
importance of  d i f ferent species of  ar thropods as a
source  o f  inha lan t  a l le rgy  in  d i f fe ren t  geograph ica l
locat ions is not wel l  def ined.

The wor ld  o f  a r th ropods wh ich  has  sur rounded man
f o r  m i l l i o n s  o f  y e a r s  a n d  w h i c h  i n c l u d e s  m o s t l y  t r u e
insec ts  and arachn ids ,  i s  so  impor tan t  and so  nume-
rous  tha t  en tomolog is ts  have no t  ye t  been ab le  to
ident i f y  a l l  the  spec ies .  G iven the  ub iqu i ty  o f  a r th ro-
pods  indoors  and ou tdoors ,  i t  comes as  a  b i t  o f  a  sur -
p r ise  tha t  there  one on ly  few repor ts  in  the  med ica l
l i te ra tu re  o f  a l le rgy  to  a r th ropods as  inha lan ts  com-
pared to  the  many s tud ies  ded ica ted  to  po l lens ,
m o l d s  a n d  m o r e  r e c e n t l y  t o  m i t e s  a n d  s t i n g i n g
insec ts .Per lman was one o f  the  f i rs t  (1 ) .  Fur thermore ,
most  o f  the  au thors  in te res ted  in  th is  f ie ld  have beco-
me in te res ted  by  one ar th ropod,  the  cockroach,  even
though i t  has  been demonst ra ted  s ince  the  beg inn ing
of  our  s tud ies  tha t  a l l  a r th ropods cou ld  be  invo lved in
l g E  m e d i a t e d  a l l e r g y  i n  h u m a n s .

Resp i ra to ry  a l le rgy  to  some inver tebra tes  w i l l  be
inc luded fo r  we th ink  as  s ta ted  in  our  p rev ious  pub l i -
ca t ions  (2 ,3 ,  4 ,5 )  tha t  there  is  an  ex tens ive  c ross  reac-

( 1 )  C e n t r e  d e  r e c h e r c h e  e n  a l l e r g o l o g i e  -  2 2 ,  r u e  E d o u a r d
D e l a n g l a d e  -  1 3 0 0 6  M a r s e i l l e .
( 2 )  U . O .  d i  M e d i c i n a  g e n e r a l e  -

l m m u n o l o g i a  C l i n i c a  - A S L  N ' 1
B o r d i g h e r a  ( l M )  ,  l t a l y .
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t iv i ty between onsects,  ar thropods and most inverte-
bra tes  lead ing  to  the  concept  o f  "Pana l le rgy .

The commones t  i nsec ts  ac t ing  as
a e r o a l l e r g e n s

I  Chironomid respiratory al lergy:  Chironomid midges
and larvae are known to contain potent al lergens. In
Sudan, i t  has been reported by Kay and Gad el  Rab (6)

that a small midge, Cladotanytarsus lewisi (green

nemi t t i ) ,  occured in  enormous numbers  in  the  N i le
bas in  and tha t  i t  caused as thma in  peop le  l i v ing  c lose
to the Ni le.  In Germany i t  has also been reported by
Bauer  e t  a l .  0 l  tha t  ch i ronomid  la rvae wh ich  are  w ide-
ly used as f ish bai t  e i ther in the form of whole lyophi l i -
zed insects or in mixed products cause lgE-mediated
respiratory al lergic react ions in a s igni f icant number of
people exposed to these larvae through their  occupa-
t ion  or  the i r  hobby .

Bauer  e t  a l .  (8 \  have shown tha t  the  major  la rva l  a l le r -
gens of Chironomus thummi and Camptochironomus
t e n t a n s  f o r  h u m a n s  a r e  c e l l - f r e e  h e m o g l o b i n s  a n d
tha t  there  is  a  c ross  reac t iv i t y  be tween the  d i f fe ren t
c h i r o n o m i d  s p e c i e s .  H e m o g l o b i n s  o f  t h e  l a r v a e  o f  c h i -
r o n o m u s  t h u m m i t h u m m i  h a v e  b e e n  c a r a c t e r i z e d  a n d
l a b e l l e d  C h i  t  1 ;  i t  c o m p r i s e s  t  h o m o l o g o u s  c o m p o -
nents ,  Fur thermore  they  have demonst ra ted  the  per -
s i s t e n c e  o f  h e m o g l o b i n  a l l e r g e n i c i t y  a n d  a n t i g e n i c i t y
d u r i n g  m e t a m o r p h o s i s  o f  c h i r o n o m i d a e .
I n  J a p a n ,  m a n y  s p e c i e s  o f  c h i r o n o m i d s  a r e  w i d e l y
d is t r ibu ted  in  u rban areas .  Thus ,  i t  i s  p robab le  tha t
c h i r o m i d s  a l l e r g y  o c c u r s  t h r o u g h o u t  t h e  w o r l d .

I  Cockroaches al lergy:  Cockroaches are the most stu-
d ied  insec ts ;  th ree  pr inc ipa l  spec ies  o f  coackroaches
are  known to  induce resp i ra to ry  a l le rgy  in  man:
Blattella germanica (german cockroachl, Periplaneta
americana (american cockroach) and Blatta orientalis.
Cockroach a l le rgens  are  among the  ar th ropods the
only ones i f  we except mosqui toes (Aedes aegypt i i :
Aed a  1 ,  apyrase,  Aed a  2)  wh ich  un t i l  now have been
ident i f ied ,  sequenced,  and c loned.
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> Blattella germanica (german cockroach):
-  B la  g  1 :  p ro te in  o f  unknown func t ion .
-  Bla g 2:  aspart ic protease.
-  B l a  g  4 :  c a l y c i n ,  a  c a l c i u m  b i n d i n g  p r o t e i n .
-  B la  g  5 :  a  g lu ta th ione t rans ferase.
-  B l a  g  6 :  t r o p o n i n .
> Periplaneta americana (american cockroach):
Per  a  1 :  homology  w i th  B la  g  1
Per  a  3  :homology  to  insec t  hemolymph pro te in .

The cockroach hemolymph proteins have a sequence
identify to insect storage proteins, insect juvenile hormo-
ne-suppressible proteins and arthropod Hemocyanins:
-  Per  a  7 :  t ropomyos in .

These a l le rgens  have been pur i f ied  sequenced and
c loned most ly  thank  to  the  works  o f :  Chapman e t  a l .
(9 ) ,  Ar ruda e t  a l .  (10) ,  Wu e t  a l .  (11) ,  Chou e t  a l .  (12 ] ' ,

He lm e t  a l .  (13) ,  Lehrer  e t  a l .  (14 l , .

I Moths and butterflies allergy: Lepidoptera. Already
known as aero-al lergens since the works of  Par lato (15)

moths and butterf l ies have been impl icated in Japan
by K ino  and Osh ima (16)  as  a  poss ib le  cause o f  resp i -
ratory al lergy.  They found that more than hal f  of  a ran-
domly selected asthmat ic populat ion showed not only
posi t ive skin tests and posi t ive RAST but also posi t ive
bronch ia l  p rovocat ion  reac t ions  to  these ou tdoor
insects.  Their  resul ts indicated that Lepidoptera sensi-
t iv i ty in Japan is as common as that mite sensi t iv i ty but
there appear to be no cross-reactivity between the two
groups of  ar thropods. Recent ly in Spain,  Vega and
Arment ia (17) have descr ibed cases of  a l lergy (urt ica-

r ia ,  as thma,  shock)  to  another  lep idoptera ,  the  p ine
processionary caterpil lar \Thaumetopoea pityocampal
which general ly gives only toxic local  react ions.
Among the lepidoptera,  we must ment ion two impor-
tant insects: Ephestia cautella, common in baker'sasthm,
and Ttneola Biselliella,the common cloth moth.

f  S i l k  a l le rgy :  S i l k  cu l tu re  s ta r ted  in  Ch ina  and spread
t o  J a p a n ,  I n d i a  a n d  o t h e r  a s i a n  c o u n t r i e s .  S i l k  a l l e r g y
offers a t ransi t ion between professional  and non pro-
fess iona l  a l le rgy ,  s ince  a l le rgy  to  s i l k  p roduc ts  i s  we l l
known as  an  occupat iona l  hasard  in  ser icu l tu re ,  and
s i l k  a l le rgy  o f ten  fo l lows (espec ia l l y  in  Ch ina)  exposu-
re  to  bed qu ie ts  o r  c lo thes  f i l l ed  w i th  s i l k  was te .
In  cont ras t  tex t i le  p roduc ts  made o f  pure  s i l k  have
not ,  to  the  bes t  o f  our  knowledge,  been incr im ina ted
as  a  cause o f  a l le rg ic  reac t ion .

I Silverfish: Lepisma saccharina.The presence of this
insec t  in  houses  is  common in  the  Nether lands  as
shown by  Wi t teman e t  a l .  \18) ,  l t  i s  a lso  common in
Roma as recent ly reported by Bar let ta and ourselves
(19) :  an  ex t rac t  o f  s i l ver f i sh  has  been charac ter ized

and the  d i f fe ren t  a l le rgen ic  components  have been
ident i f ied .  In  a  genera l  popu la t ion  6 .4T"  o f  sub jec ts
are posi t ive to at  least  one si lverf ish f ract ion.  Besides
si lverf ish extracts can be recognized by sera f rom
sub jec ts  a l le rg ic  to  househo ld  insec ts .  Fur thermore
the  resu l ts  ind ica te  tha t  the  c lass ica l  aqueous ex t rac t
procedure is not completely sat isfactory s ince several
components  a re  no t  so lub le  a t  the  pH normaly  used
to  produce ex t rac ts ;  the  inso lub le  a l le rgen ic  mater ia l
appears  to  p lay  an  impor tan t  ro le .

I House fly:. Musca domestica and diptera. We found
only three reports descr ib ing cases of  respiratory
al lergy to house f ly,  one by Tee et  a l .  (20),  the second
one by Rosemary et  a l .  (21l '  in the context  of  an occu-
pat iona l  d isease,  and the  las t  one by  Hemmer  e t  a l .
(221 who descr ibed a case of  speci f ic  sensi t izat ion to
Musca domest ica not related to insect panal lergy.

Among the  d ip te ra ,  we have the  cu l i c idae (mosqu i -

toes) and the horse fly (gasterophilus intestinalis\,
wh ich  can ac t  as  aero  a l le rgens .

I Arthropods and fish pets: "the aquarium syndro-
me" .  In  Europe,  Amer ica ,  and a l l  over  the  wor ld
peop le  keep f i sh  in  aquar ia  and feed them wi th  f i sh
foods  wh ich  vary  in  the i r  compos i t ion  accord ing  to
the i r  t rade mark ,  and wh ich  conta in  d r ied  Daphnae
and other crustaceans, some fresh water worms,
dr ied  b lack  la rvae o f  cu lex  (mosqu i to )  and most ly
dr ied  red  ch i ronomus la rvae.  A l l these ar th ropods are
ab le  to  g ive  a  resp i ra to ry  a l le rgy ,

I Respiratory allergy to the emanations of stinging
insects:  Numerous observat ions have been made of
beekeepers  w i th  inha lan t  a l le rgy  to  bee body  compo-
nents.  Since 1932 El l is  ef  a l .  (23l , ,  hypersensi t iveness
to  a i rborne  bee a l le rgen has  been repor ted  and more
recent ly by Reisman et  a l .  (24) and by Ostrom et al .
(25) .  ln  these las t  pub l i ca t ions  the  pa t ien ts  demons-
trated skin tests posi t ive to honey-bee whole body
extract  and negat ive to honeybee venom. The possi-

b i l i t y  tha t  the  dead bod ies  o f  o ther  s t ing ing  insec ts
can become a l le rgen ic  i s  d iscussed by  Agarwa l  e t  a l .
(26) in lndia for  the mosqui to Anopheles Stephensi
and by  Trudeau e t  a l .  (271,  in  F lo r ida  fo r  the  ca t  f lea
Ctenocephalides felis. But in both studies on one
hand no  inh ib i t ion  s tud ies  were  under taken to  see
whether there is a cross react iv i ty between the mos-
qu i to ,  the  f lea  and o ther  a r th ropods such as  house f l y ,

cockroach,  sp ider  and on  the  o ther  hand no  sk in  tes ts
to di f ferent arthropods have been performed. l t  is
wor th  no t ing  here  tha t  the  major  a l le rgen o f  Aedes
aegypt i  have been c loned and sequenced:  Aed a  1 ,
Aed a 2.  As for us,  we demonstrated that 20 pat ients

allergic to the 2 mosquitoes Culex pipiens and Aedes
albopictus strong local  react ions af ter  being stung by
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mosqu i to  and deve loped a t  the  same t ime an  a l le rg ic
rhini t is ;  both symptoms disappeared af ter  speci f ic
immunotherapy.

From a  c l in ica l  po in t  o f  v iew we must  add tha t
pa t ien ts  hav ing  an  inha lan t  a l le rgy  to  a r th ropods do
not  genera l l y  have a  no tab le  reac t ion  to  Hymenoptera
s t ings .  l t  seems tha t  the  an t igens  o f  the  venoms f rom
Hymenoptera  (bees ,  wasps  and an ts )  and the  an t i -
gens  f rom the  sa l i vary  secre t ions  o f  D ip te ra  ( f l ies  and
mosqu i tos)  and S iphonaptera  ( f leas)  a re  d i f fe ren t
f rom the  an t igens  o f  the  who le  body .

I The underground ecological niche: In a recent study
Berenger  Leveque (28)  found many ar îh ropods in  the
Paris underground rai lway where the atmosphere is

humid with a constant temperature between 28 to 35"

cent ig rades  a l l  a round the  year  rea l i z ing  a  k ind  o f  sub-

t e r r a n e a n  t r o p i c a l  e n t o m o l o g i c  j u n g l e .  T h e  m o r e
important species were: the crickel, Acheta domesti-

cLts, a spider, Tenegeria domestica, a fly, Drosophila
melanogasfet two species of cockroaches, Blattella
germanica and Blatta orientalis, a mosquito Culex
pipiens, the silverfish Lepisma saccharrina, Psychoda
phalaenoi'des, a dermestes, and a Psocus whose spe-

cies was not precised.
We want to stress here the fact that, as far as we know,

we found no repoft  on the house spider Tegenar ia

domest ica which, according to our observat ions,  is one

of the more important household insects.

I Recent findings: lt is interesting to note that all over

the wor ld people f ind new insects as a cause of  respira-

tory al lergy.  Recent ly Niphadbar ef  a l .  (29) descr ibed
Psocoptera spp (book loose) as a major house hold aller-
gen in  Mumbai  ( lnd ia ) .  For  Kagen (30)  copepods:
Pseudocalanus elongates is an important cause of res-
piratory al lergy in the USA (Great Lakes area) and pro-

bably al l  over the word because this t iny aquat ic animal
crustaceans is distr ibued wherever water exists.  In

Spain,  Feo Br i to et  a l .  (31) have descr ibed an occupa-

t ionnal  respiratory al lergy among furr ious and related to

the inhalat ion of  dermest idae which belong to the colop-

tera family. The above list is not of course exhaustive.

We can mention here cases of respiratory allergy to:
.  Si tophi lus granar ius among bakers and people wor-

k ing  w i th  cerea ls .
'  The ca rpet beet les Trogoderma versicolor,

Anthrenus verbasci.
. The cricket Acheta domesticus.
.  The ro le  and a l le rgen ic i ty  o f  p redatory  mi tes

(Cheyletus tenuipilis, Phytoselulus similis, Hypoaspis
miles and Amblyseius cucumeris) which is a well

known cause of  respiratory al lergy among greenhou-

se workers, must beexplored in a more systematic
way.
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I n v e r t e b r a t e s  a c t i n g  a s  a e r o a l l e r g e n s

Food a l le rgy  in  re la t ion  to  c rus taceans,  mo l lucs  and

gast ropods is  a  we l l  known phenomenon.  We want  to

s t ress  here  the  impor tance,  in  some prec ise  cases ,  o f

inver tebra tes  as  aeroa l le rgens .  As  fa r  as  we know th is

type o f  a l le rgy  is  found in  four  cases .

I Allergy to fish baits: The following cases occur mostly

among hobbyists but also amoung people working in f ish

baits factories. Respiratory allergy to fish bait is not rare

among f ishermen. Fl ies are used by anglers in f resh

waters: Calliphora erythrocephala (mosca carnaria),

Echinodorus plasmosus larvae, Tenibrio molitor (beetle)

larvae bee; Eisenia foetida which is a earthworm is also

used. In sea fishing, marine worms are mostly used:

Marphysa sanguinea in the Mediterranean area. ln all

these cases we have reports of allergy. In Provence the

worms Perenereis cultrifera, Nereis diversicolor,

Sipunculus tVudus and some crustaceans are also used.

I Sea squirt asthma: lt is also a professional disease. The

inhalat ion of  a marine sponge, as an occupat ional  a l lergy,

has been repofted by Baldo et al. (32\. Sea squirt asthma
(Hoya asthma) (33) is an al lergic asthma induced by inha-

lation of sea squirt $tyela plicatal substance first and

mostly described by Mitsui et al. (341. Styela plicata is an

ascidia (Tunicate) which firmly adheres to the outside of

oyster shells and which is scattered by the hammer of the

laborers during the seasonal period of shucking oysters.

Three antigens have been isolated from sea squirt named

Gi-rep, E1M and Dl l la of  average molecular weight

106.000, 22.800 and 9.980 respectively.

I Crustaceans respiratory allergy
Many o f  these c rus tacean have been sequenced and

c l o n e d :
.  Metapenaeus ensis (greasy back shr imp) :

Met  e  1  t ropomyos in
.  penaeus aztecus (brown shr imp):

Pen a  1  t ropomyos in
.  Penaeus ind icus  ( ind ian  shr imp) :

Pen e  1  t ropomyos in
. parapenaeus fissurus (Taiwan shrimp)

Par  f  1  t ropomyos in
.  Panul i rus st impsoni  (spiny lobster) :

Pan s  1  t ropomYos in
.  Homarus americanus (american lobster) :

Hom a  1  t ropomyos in
' Charybdis feriatus (crab):

Cha f  1  t ropomyos in
I t  i s  in te res t ing  to  no t  tha t  a l l  these a l le rgens  are  t ro -

pomyos ins .
I t  has  been most ly  descr ibed among workers  in  c rus-

taceans-processing factor ies.  Several  species have

been invo lved:



.  Prawns (Nephrops norvegicus)  (Mc sharry  e t  a l .  in
Sco t l and )  ( 35 .

.  Snow Crab (Chionoecetes ophi l is )  (Car t ier  e t  malo
i n  C a n a d a )  ( 3 6 .

'  Sh r imp  (Penaeus  se t i f ecus l  ( Leh re r  e t  a l .  i n  New
O r l e a n s )  ( 3 7 ) .

'  L imu lus  Amoebocy te  l y sa te  (Ebne r  e f  a / . )  ( 38 ) .

I t  has  a l so  been  desc r i bed  t he  appea rance  o f  as thma  o r
a l l e r g i c  r h i n i t i s  r e s u l t i n g  f r o m  i n h a l a t i o n  o f  c o o k i n g
vapo rs  o f  c rus taceans  o r  mo l l uscs ,  on  wo rke rs  expo -
s e d  t o  s t e a m  g e n e r a t e d  d u r i n g  t h e  b o i l i n g  o f  s n o w
c r a b .  A t  h o m e  i n  a  k i t c h e n ,  t h e  s a m e  p h e n o m e n o n  m a y
o c c u r .  l t  i s  a  f a c t w e  m u s t  k e e p  i n  m i n d  f o r t h e  s m e l l  o f
f i shes  may  a l so  t r i gge r  r esp i ra to r y  symp toms .

I  Coelenterate  profess ional  a l le rgy:  In  a  recent  paper
f rom Japan ,  On i zuca  e t  a l .  t 39 ) .  desc r i bed  a  p ro fess io -

n a l  r e s p i r a t o r y  a l l e r g y  a m o n g  f i s h e r m e n  d u r i n g  t h e
f i s h i n g  s e a s o n  o f  s p i n y  l o b s t e r  d u e  t o  a  m a r i n e  c o e -
lenterate ,  red sof t  cora l  (RSC),  Dendronephthya n ip-
p o n i c a  w h i c h  i s  c a u g h t  t o g e t h e r  w i t h  t h e  s p i n y  l o b s -
t e r s .  T h e y  h a v e  a c h i e v e d  t h e  p u r i f i c a t i o n  o f  t h e  m a j o r
a l l e rgen  o f  RSC:  Den  n  1 ,  Ano the r  r ed  so f t  co ra l ,
A l cyon ium g rac i l l i num,  has  a l so  been  desc r i bed  and
pu r i f i ed  by  Takeda  e f  a l .  ( 40 ) .

T h e  c o n c e p t  o f  p a n a l l e r g y
t o  i n v e r t e b r a t e s

O u r  c l i n i c a l  f i n d i n g s  a n d  o u r  i m m u n o l o g i c a l  w o r k s
have  es tab l i shed  t he  concep t  o f  t he  ex i s tence  o f  com-
mon  ep i t opes  be tween  the  ex t rac t s  o f  va r i ous  i nsec t s
and  a r t h ropods  r34 ,  35 r .  As  a  f u r t he r  s tep  we  have
shown  tha t  t he  concep t  o f  pana l l e rgy  ex tends  i t se l f  t o
a l l  t h e  i n v e r l e b r a t e s .

B u t  w h a t  a r e  t h e  p a n a l l e r g e n s  i n v o l v e d ?
T h e  f o l l o w i n g  o n e s  a r e  g o o d  c a n d i d a t e s :
T ropomyos in ,  Pa ramyos in ,  ca rbohyd ra te  c ross  reac t i -
v e  d e t e r m i n a n t  t C C D r  b u t  p r o b a b l y  o t h e r s  w i l l  s h o w
u p  i n  t h e  f u t u r e .

A t  a  c l i n i c a l  p o i n t  o f  v i e w ,  t h i s  c o n c e p t  i m p l i e s  t h a t
when  a  pa t i en t  i s  a l l e rg i c  t o  one  i nsec t  o r  i nve r teb ra -
t e ,  h e  i s  b o u n d  t o  b e  a l l e r g i c  t o  s o m e  o t h e r s .  T h i s
aspec t  o f  t he  ques t i on  was  f u l l y  exp ressed  i n  a  p re -
v i ous  pape r .As  an  examp le  we  found  tha t  pa t i en t s
hav ing  a l l e rgy  t o  c rus taceans ,  have  pos i t i ve  sk in  t es t
t o  a  domes t i c  sp ide r ,  t egena r i a  domes t i ca  (wh i ch

b e l o n g s  t o  t h e  A r a c h n i d a  c l a s s ) ,

GONGTUSIOIU AIUD PROSPEGTS
FOR THE FUTURE

A r t h r o p o d  i n h a l a n t  a l l e r g y
and underes t imated cause

seems to  us  an  impor tan t
o f  resp i ra to ry  lgE med ia-

ted  a l le rgy  (most ly  as thma and somet imes a l le rg ic
rh in i t i s )  a l l  over  the  wor ld .  Sp iders ,  cockroaches,
house f l ies ,  and moths  are  the  commonest  indoor
insec ts  found.  Th is  a l le rgy  is  much more  common in
subt rop ica l  and t rop ica l  a reas .  Very  o f ten  the  sens i t i -
za t ion  ex tends  to  a l l  a r th ropods ( insec ts ,  a rachn ids ,
c rus taceans)  and somet imes a lso  to  some inver te -
bra tes  produc ing  a  "pana l le rgy" .

In  o rder  to  c la r i f y  th is  top ic  the  fo l low ing  po in ts  must
be  so lved:
>  ' lo  F is t l y ,  iden t i f i ca t ion  around the  wor ld ,  as  i t  has
a l ready  been done w i th  po l lens ,  mo lds  and mi tes ,  o f
the  most  impor tan t  ou tdoor  and indoor  a r th ropods,
the  la te r  p robab ly  be ing  much more  impor tan t  than
the former.

ent i ty by careful  c l in ical  h istory,  skin test ,  RAST and
nasa l  o r  b ronch ia l  p rovocat ion  tes t .
> 3 '  Next,  character izat ion and pur i f icat ion of  the ant i -
gens of  the commonest arthropods: Spider,  House f ly,
s i lverf ish,  Ephest ia,  moth ( in the case of  cockroaches i t
has already been done) keeping in mind, however,  the
concept  o f  pan-a l le rgy  wh ich  cou ld  p robab ly  s imp l i f y
speci f ic  immunotherapy (SlT) i f  there is a pr imary com-
mon ant igen such as  t ropomyos in ,  paramyos in  o r
C.C.D keep ing  in  mind  tha t  there  is  a  poss ib i l i t y  tha t
o ther  pana l le rgens  w i l l  be  d iscovered.
> 4o Precise the relat ionship betwen these ant igens
and the ant igens already pur i f ied of  mites (house dust,
storage and plant mites) by RAST inhibi t ion studies.
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