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Sunan*ry. Six hiincii'ccJ iind fortl'-fu'o persrlns n'ith hobby-
related Qt:205).  occ-r ipat ional  (n :  85),  or  envirol l rnen-
tal  contact  ( r r  :352) f  o t l ie nr i tJge and lan,al  a l lergen
Chit I  were studied. I r reque ncies of  IgE-mediated sen-
si t izat ion in fhese sclected populat ions were 36.1% ,
24.7% ,  and 9.6% respcct ive ly.  Oe:cupat ional ly scnsi t jzed
subjects u'lro hatJ [. 'ecrr hcavi]] '  erposed shr:we.d higlrer
levels of  arr t ibcdies,  i l 'crc l l lL l re f requent l l '  d iaguosed as
having bronchial  asî l r r l ; r  and less f requeni ly as hirv ing
conjunci iv i t is ,  and l iad a s igni f icant ly s l :or1er late.ncy

1:reriod u'heri conlp&ì'r-d îo c:nr,ironrnentall1, exposed people
or aquar ists.  Our rcsuJts alc cvicJence for a higher r isk of
sensi t izat ion and of  bronchial  asthrna in highly exposed
subjects.

Key'w'erds:  Al lergy'-  ( , l r i rorronidae -  Chi t I  -  IgE, ant i -
Lrodies

trnÉrerrlucf Í*n

Chit l  conr i r r iscs the 1) hqrni( i los.ous herrroglot l ins of  the
Diprtera speci es C Ìr i r r, i t, ; t r t t r s I I i  i t i t in ri, a u'i del)r distri lrut ed
insect specie,s [5] .  { . ) t i I  t 'út ì r :nf  stucl ies rcvcalecJ Chi t I  to
l :e a i r t : r lc :n l  i r rh l - r l ; r1 ivc l r l l i . , rgcn [2*4),  Ì \ . ' f ; rn5,  ; r r l rurr ists
using C. tltu*uni larr ac ls f islr f,rocl lrave hif he rto l:ecrr
cxarninecJ. 

' l -he 
pr cscnl  stur l l '  c :onlpí t res fc l r  thc f i rst  t inre

t l t ree  Ch i t I  cx [ )osurc  g r ' { }u i . rs :  i l c luar is ts ,  t t ,o rkers  p rcdom-
inani l - r '  c . rLeaget j  in I ' i : ,h f t ' ior l  i r rotJrrct ion.  und inhahi tants
o f  i - ' r r r l r i i n  a i ' cas  i i l r r t i t r rc l inù  i r r  ' , r  l l c r  u  here  lan  ae  ùr  i i r lu l t
l t r idge s ol '  rJ i f fc rr  i r t  s i . rcr ie s of  t  hc f r tnr i ly  Cl l r i r  r : r r i . r rn i r ' lac
occur in large nt i r r r l rc ' rs.

S{*f rrríal :*nc} nl*ÉhqiEls

Sl in / . r , r ' i 1 l  l t ' s t .  ( ' l ; i t l  n ; . r : r  l . r r l i r r ( , ( l  f i on r  (1 .  t l i t u ru r ; i l a r t , ac  i r s  1 l ' cv i -
r - ru : !1 '  de rsc r ibc 'd  [5 ] .  r , , r , - l  i r  s l , i n  g , i i t k  l c r t  s t r l u t i q l r  o f  0  1 r ; i g /n t l  r , r ' as
r : s i : d .  \ \ r l i c ' l r l  r c ; r c l i r . r r r s  , ì '  : i ( l " / , . ,  o f  t l r c  i r i e l i r c rd  l r1 '0 .1% o f  J i i s t i i n r i r re
ìAt t l I€ l - r . l f l i t l ' r ic 'Cl  aS f i r r l i l i \ r " ' .  Sl . i r i  | r , i i 'k  lcStS \ \ rcrc l . t r : r f ( r r r f i t . r " l  in  124
i ' rposgcf  sul l jc( ' ts ,

c': u,:, u,, y:,,, n,ii,,,ll r,,, t,., rr r : X . I ì r i u r
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Antibody deÍennination. \\'e ciuiiniified C/illl-speciiic lgE anti-
bod ies b1 '  the RAST n ie thod ( rad io-a l lergo-scr rbent  tes t  [1 ,  2 ] ) .
Chit l  n'as bound to c) ' :1noqe n bronride-actir , i r led paper disks in our
laboratory. Tofal IgE serum ievels \ \ 'eie nreasured L-rv PRIST
(Pharmacia).

Subjects. In foial, (i42 Cìhironomidae-exp''ose d pss5sns fiom diffcr-
ent  are i rs  q ,ere exarn i ; icd .  Of  ihe 290 f rom Gernran l ' ,205 used
C.Íhunuri i  lai"r 'ae as f ish fc,, 'd and 85 rverc: er;tplot,ed in f ish food
facto;- ies or in scicr. i t i f ic laboratories deal ing rvit l i  îhese insects. Al l
these Ger-nran subjects had a Frlr) 'sical examination ( i l rspection,
auscultat ion, percussion of the chest, etc.) and 150 of them under-
wenl Iung furict ion test ing (airrvay resistrrnce nreasured [r1'  osci l-
lometry or b1' 3 bodl '  plethS,smograph). Nínety-four att- 'pic rai lway
n,crrkers fioni Vcrrice (Ital1,), rvhe re the spccies C. salinorius is pre-
donrinant, \ \ 'ere screene,d. Previously pul 'r l ished data [12] on 26
symptc,matic Si idanese subjc'c-ts lreavi l5'  exPosed to "green nimitt i
nr idges" (Cladotan,vÍersus lew,isi) u,ere i t tcluded in the study. $stt
as rvel l  as cl inical data of 229 cor:secul ivel) ' taken Jai 'rariese ato;r ics
in contact u' i th nrid8es of t l re spr:cies C.plwttosu.s and Tokuna-
gayusurika akart i trsi  u,erc obtair ied fronr the HI-A .t  Al lergi 'Work-
shc'p orgalr ized bi I) . l r4irrsh. Balt irnore. Di i ta conerniug threc' pa-
t ients exposed to Ìargc r.r-rnitrc-rs of C. pluniosus ut idges near lakes
i r i  \ \ / i rcons in ,  I -JSA.  \L 'úre  t le l i re  red by S.  Kagcn. ' fhe lo ta l  r r r in rLrer
of envirorirne rrtal l l"  e xi: ìrxrìd i)ersrJns eranrirtc.d u'as thus 352.

Each case h is ton \ \ 'as  t \a lua led t ' r i 'a  t ra ined ph l 's íc i : rn  o f  the
respecl ive area usi l tg : i  st i i r icl :rrdiz"ed qtrr:st ictt t t taire.

,s tu t is t ica l  ru ta l l ' : i s '  l ) i r1 ; i  r rc r i - 'ana l i ,zcd t r , r 'S t r rde nt 's  / -1Ésî  nr  the X:
n-ict lrod (a P vaìr ie of (Ì  ()5 u'as take'n l-rs the l imit of signif icance ).

Resul ts

A l l  6.1 2 ( l l i  i  r"on ortt  i . ì  ;  r t '  - , . ' . tpr:scd suLi je ct s u'c rc era tt i  i  t tcd
for  C/ r i  l l -s l tec i f ic  ant ìbr rd ics  [ r1 ,  RAST ( r i  . ,  620)  ant ] , /or
sk in  pr ick  tes ts  ( r i  , .  12.1)  ( ' fa t r le  1) .  Of  thcsc sr - r ì : jec ts ,
109 /u  i ve rc  scns i t i z c ' c l  t o  L )h i t 1 .  A rnong  aqua r i s l s , 36 ,1o la ,

arÌlon g 1 l'ìcì (-Ì(:'{ìri F;r t i crn ii ll1, r x poscd g} (-1u p. 24.7 o^, ;t tt ci
A l l ' ìong cnv i r , : r t r t re 'n l i t l l y  ex i )ose.c t  i )c r$ons,  

q .$%, hat l

CÀi l  l  -spec i  î i  t :  l  gI ' ì  u n t  i  l ' ' r ."rdi es. ' lhcre \\ 'as i i  cl  r .)se' cttn"cl a -

t i on  bc : i u ' c l i  r ssu l l s  o l ' , . . k i n  l es f  s  and  RAS- [ "  pc l s i t i r c  t c -

su l ts  t l f  an l ihotJv  nr ( ' i ì !L r rcn:c t t ls  be ing ; , tssctc ia lcd r i , i t l t

p r is i t ive  sk in  tc ,s ls  in  98,6% (13174)  r : r f  the c i t ! ( : rs ,  I rc tur

sut r jcc ts  shr ru 'e  d  r . r ' r 'ak lv  1 :os i t ivc  sk in  tes t  rcact ions i t t

sp i t e  o f  nega l i vc  R ,AS ' l ' r esu l t s .

W.,W..,ry':ri1ì{:'S;*,t$ffi 
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Sei ls i t iz- ; t  1 i t rn asscsse.J
Atoir ic  1>ecpl t '  c in ly

o ' fhc  L - ras i s  o f  RAST res i - r l t s  o r .  i f  una r . i i i l abJe ,  sL in  tes t re s LrJî -., ri'it h C/r l I I

F ìeaY i l v  e rposed  s rnp t t l ; r i a î i c  peop le  ;  c l i n i ca l  c la ta  c , f  i he  Sud i rnese  pa î i cn ts  i l r e  f r -om ' lee  e t  a l .  [ 12 ]
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Ur i i ca r ia

r : -1  (  1S 5) r r20 (96.7) t2e (20)

T-al; le 2. Di irgnoscs of t l i r i l I -sensi l izc,d subiects"

C/r i  f  I ,conîact: Chi r I  conf acr:
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+  P<  0 .01  (12  res t )
'  l {obbl '-relate cJ Chiroi ioni idae conract u,as due to the use of fr-o-
zen, l- lopfr i l ized, or l iv i i rg lan'ae as f ish food fronr once per n,eek
up [o tu' ice dai ly. occupationalìr 'erposed suhjects rvere nbr-] le rs of
a f ish food facfory 0r research ìrrst i tutes: t l ie iormer were in inten-
s i 'e  confact  u ' i th  the _a l lergen in  the product ion or  pack ing area,
thc'. I_aiter were e \pose d alnrost clai l-v- since they u,ere 

"rrgagea 
in the

pru i f ica t ion and c ìa lac ler iza l ion o i  Cni l I  conrponents"  "

I  CTi i  r I -e rpcsecl ,  buÍ  he alrhl '  subjecrs (rr  :
2 .  C ' l i i r I -se i rs i r i zcd  sub jec ts  u , j f  l r cu t  fu r t l :e r

(rr  . ' .40)
3 .  ,4 tup ics  scns i t i zed  to  d t  leas t  t . r t rc  ou t  o f

i r ì le rgc  ns  bu t  r l i t Ì rou t  ( . / l i I I  sens i t i ; ra t ion
4.  C l t i t l - sc i rs i f  i z r .c l  a to ; r i cs  a lso  se  ns i t i zcc l  to

l f  r  r l cns  (n  . . .  51)

lo be lerw'esl  rn nonaîr_t1r ic
Ìr iqhcst  in i r i rJ j i ' ic lu i : Ìs sun-

conl  n lc ln al lc t 'grns ( l iu i r ì ica-

of  ; r l l  (h i  t l -scrrs i i izccl  pcrrplc.  74. ,s9/o \ \  e i  e ar i ) l l ics,
i . t - - . .  shr ' i l ' i r (J  í ì  s i rn i f i can l  sh in  l cs t  rcsponse to  a l  le  r i s t
( - rne  c r l ln !nor r  i r l l c rge .n .  , \ r Iong lhc  a lop ics ,  g .ó% er f  the
I  ta l ian  ,  4  .4o /o  c r f  the  Japar rese ,  Anc l  50 .5% c l f  thc  Ger . r . l re rn
ur()up hacJ IgI- ì  ant i t rodir : 's  rc l  (  / r i  I I  ( Ì : ig.  2) .

of  t l rc 352 r ' i r r ' i ro l ' inre '" ' la l lv  crposccl  peoPre rv i rh spe-
c : i l i c  Ig l i  r r : t i l :o r l iu :s  to  ( .  / r i  l  I ,  a  s i rn i la r "  nunrbe r  t r f  suLr -
jec ts  l ' c l l  in to  t 'ac l i  o f  thc  f i r r r .  rh rc :c  RAs" l ' c ' lasscs  [ r i r t
n . r i t c  \ \ c re '  in  lh r :  l i ìg l i cs r  RAS' f  c lass  ( .J7 .5%,  RAS' f  c lass
1 ;  3 3 . 3 % ,  R A S I ' c l ; i s s  2 : 2 9 , 2 ; " 6  R A S ' J ' c : l a s s  3 ) .  A * r r ' g
i rquirr ists,  12.2"1,  l rc: longed to I { , , tSJ'  c lass l ,  ?.0,39{,  r i i
I ì A S T . l , s s  2 ,  ) . 3 . 0 ' k  t o  I ì A s l ' c l a s s  3 ,  * ' c l  4 4 . ( / a  t t )
l {AS I  c lass  4 .  i \n r , . rng  the  21  occupat io i ra l l5 r  C l / r i  l t r -s r :n -
s i r i r :ccl  5uf i jec: f  s,  n() , lc  c.oulc l  l rc rr l lo i tcd t t r  ] ìAS' f  c lass I :

o . 1 3  1 . 1 2  1 0
\ _ . - _ _ v _ _ - /

na Chit l

2 0  3 0

t i rne  (min)
210

f ;s .1 :  Sr rc 'n-Q i rnr lec l ia le  asrhnrat ic  rcacf  ion a f ter  in l ra la t i r ,e  cha l_
Ier:ge b1' 1.25 ng of (-)hirI .  ' l -his 

aquarisr has sufferecJ frorn bronchial
asthrRa.a.nd c .n j ' rc t i r i t i s  for  5  \ ,ears  o \ r , i rg  ro  the hanc i l ing o f
fre:ezc-dried C. thunit irr . lan,ae. Si_.e cìf ic r, i rréy r.esjstancc (.rRot,,)
\Àírs nrc- 'AStrred t j th a r i , l ioJc b-!. t íplcrb_1,srnograp| (Jaegcr. \ \r i i rz_
burg.  I jRC)  An i r . ic ' rcasc in  sRr*  o f  > .1( )u% is  ccns ic lerecJ a  s i r r r i f -
ic;;ní response

.  
( . ' l t i r l -s1;ce i f ic  I r . i i ì  ; i r i t i t rod ie  s  \ \ ,er -e  a lu .avs a : ,sor^ ia f  cd

r i ' i th  i l  case h j :^1or- ) i  c 'o i l rpa( ib le  u ' i t l r  or  . r , r , , ic lcar l1 ,  incJ i_
c r i f  i r ' c  o f  t l  i r e  I  h l  i r e r sc ' s i 1 i r  i t 5 , .  I n  r cn  d r : r r b t f i r l  

' cases ,

i i ; rsa l  c l r  brernch j ; r l  c l ra lk , l , r .es  ,o ler t :  i rp1. f61;11rc :cJ .  rcsu l l ing
i r r  i * r ' c c l i a re  r ; i r : i l  i . r . t l / r r i  a : . r h r ' ; i t l c  r e  ac t i ons  ( . cc  ex -_ '
a r n p l e  i n  F i g .  1 ) .

.  
- f l re  

prcr , : i l t , r t t  d i ; rqr , .oscs in  o tcr ip i i l iona i lv  c , r l i i rcd sub_
. j r :cts u 'erc rhirr i r is  ( . \ l  . t lo/ ; , )  a 'cJ i r r ,_rnchial  asi l r r r , , i  lzo. :vt , ; ,
l j l * i : : î :  i i ,  aclrr ; i r - is ls conj 'ncr i ' i r is  (17%) i rnr l  r l i in i r is
174."31L) dt : rn in i i lcr l  ( ' l ' i i l . - , le 2).  In e nvirc l r ìn lcntal l l ,  er-
Jrosecl  subjccts svi t ' r l : r torrrs in i luc:ed b5,( . . i r i  r Iar .e of l , . ,n àt .n-
b iguor rs  duc '1o  thc  r r ' c r ; ) i l su rc ì  lo  r r rAr rv  o thc , r  a l le , r -gc i rs ,' l ' ] r c  

Ia tc t ìcy  I re  ; i r . i r j ,  i  c . ,  l l r c  j r " l l t " r r l l r l  b , .  f  s ,c rn  eX i )6_
\Lr e ()r ìsc[  ; rnrJ r lcve. lo i r r r rcrr t  of  s) 'nr l ] i ( ] lns.  \ \ ,1ìs s igí i r i_
c i i r r l l l ' l c l r rgcr  i r r  i r i l L r , r  i s ls  t lL rn  in  c rc , .u ; i : . r t i , l r r i l l l , s r .ns i f  i zerJ
pr : 'p lc  ( ' t r . s ' s  1 .6  r ' , - r ; r rs ;  p  <  { r . ( i )s :  s tú r rc ' t ' s  r - i cs t ) .
. . .  

r l ] . *  {uf l r l  lg[r  t r f  ?. i ! /  ( ìcrrnan srrbjcuts u, ; rs elcterrnirrccl .
\Yc div ideci  r l r i :s t r  1)co1-r lc inro for i r  s i r t :gr t r , rprs ant j  con.ì-
1. : t rct l  thr : i r  to l ; r l  I , . , l l :  Icvr : ls:

10s)
serrsi1izlrt ion

20 conrnron
(rr == 40)
ccrnirr"rcln al-

' l 'o ta l  
IgF lcrrr l  \ r , Í ts shou,n

Chi t l - l " tc i : ; , i î i r  c srrhjects an<J
s i i i z :ed  to  ( , ' / i i i  I  as  uc l l  as  t r :
l i on  in  J l le l ) t i t  : i t i o i t ) .

i

S y m p a t h i c o n r i m e l i  c s



t _
{  

r $ i

L , i r  i h r  r r - s i i l c n i i a l  a r e l . r  c f  l i r e  t e s t ( . ' i l  i r u c p l c . ! e r . i s f  :  l l r L i s

; i : i  ' - i : . c '  " ; i 1  r ;  ; 1 ; ; : i i t  i l  , . ; t ì  : ì ì l '  i t r n  r ' \ l r r l , . i r i i  i {  , ' , , 1 , t  r , r : ' : i l -

i l . l c l .  i

{ ì , - t i  i : ;  i  i  i r - r r , iS s i  L i , j i rS : . ] l r i i , , - - , , - j  t  hat  } t t , t iugìr- r l - i ; i r \  i i ì  c

i i : i ,  i - ì l l - r  i . i i  i r l i ' i 3 t l l ; i ì a ; i 1  i r ' l ' l t ' ; - t e  ; t s ; r t  ì c i : t , t  c f  t he  ( l ì t ! i o ; r i , r -

i ; : j r . j i :c  : .Ff  c ies l re l i - ' . r rgtr i rg t i - r  ihc ( l i i ;  i ' i t t ; tn us gr ' ; . : i r : ,  [ . ]  .
21 .  f  n  1 , . Ì r J i l i r u .  \ 1 i " { - i ; l g  ì r l i i ; l r i ; - i r - r l < ' ' r g i r : r i l  c ì ' oss - reac t r r  i t l  bc -

i \ \ r ' r n  cJosc l r '  I e la t rd  s i - - ' i : c ; cs  L -c rL r l i l  be  demons t i i r i r d

r " ' r i l i  hu l r - ra r t .  re ibb i t .  and  cven  son le  t l l L ì i - ì c l c lo i ta l  L ' r r t i -

l r o , Ì i g s  [ - 1 ] .
Jlulal I.qIl obi' iousJ,v rolìghl1' vsflg.ts nitmber arìd de-

gi 'ce of  incl iv idual  sensi t iz , :+t ions.  This rnay Lre due îo ihe
st inulat jon of  pol l 'c lc inal  IgE product ion by speci f ic  sen-
s i t i z -a t ion .

Our data prove the prevalence of  sensi t izat ion îo de-
prlrìd on degree of exJlosure sjnce people heavil i '  ex-
posed ou' ing to i l re handl ing of  f reeze-dr ied larvae \ \ rere
nl(l i 'e fr cquer;tl1' and i l lore i;rtensell '  sensitized than per-
sons havi i :g l i t t le contact  u, i th midges of  the environ-
rlent. In actdit iCIn the fonrrer group suffered significi intly
more frequent lv f rom asthma. I t  should be rnent ioned
that a relationship betu'een the degree of expostrre on
the cine hand and s1'mptoms and spe.ci f ic  IgE anl i t rodies
t in the oiher hand was also found i r r  a previous sf  udy
coiiriraring it i7 aquar"ists and 37 workers of a f. ish food
factory [7] .

The l indir :gs indicate that  a reduct ion in t l re al lergen
load nright re.sult in a decrease in sirlnptcnls in exposed
u'orkers.  This is in:portant s ince many al lergologists
\\,ould not have expected lgE-mediated sensitization to
be associerted with exposure intensi ty.  A relat ionship be -
t leen degrr 'e of  exposure and r isk of  sensi t izat ion has
also been observed for rnite allergens in atopic chilcJren
and 1 'oung adu l ts  [6 ] .

I t  shr:uld L ' re rrre nt ioned that recenl  studies u ' i th highly
pur i f ied and character iz-ed al lergens includirrg L-hi t I  t lem-
r-rnstrate that  genet ic factors are also inrpor"tant for  the
devc loJ- ì rncn t  o f  IgE rned ia ted  h_vpersens i l i v i t5 ,  [9 ,  11 ] .
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C-tu tI-sprecific lgE (PéST classes)

f f i  environ*un,*" f f i : : : ;  
'o 

= occupolron

Irig.3. C/i i tI-specific IgE in subjects t ' i th environmental, hotiby-
related. or occupational exposure

13.6% \ \ icrL '  RAST cJass 2 and 18.2% RAST class 3,  but
68.2% lrad speci f ic  IgE levels above 17.5l- l /nr l  (RAST
c lass  4)  (F ig .3 ) .  ' , rhese 

da ta  a re  ev ic lence fo r  a  re la t ion-
sl : ip l retruccln in lensi t l '  of  exprosure (usui l l ly  lorv in the
env i run lnent .  n l ( )dera te  in  aquar is ts ,  and ver i '  h ig l r  in
f is l r  foocj  factor ies) on the one har l i l  and levels and fre-
{ l r ì { Ìncy of  s; ieci f ic  t rgh-- .  atr t iboel ies c}n the oIhc.r  J:and.

tr) iscursion

O rr r i,: s, r r I t s r. I c it rl _1, de ln ori sî xr t e Cl/i ir o r t o t n i dúc h e rrr ogl o-
bins Í t l  l rc [ i t ) fcrnt  a] lergr: : r rS Of occr i i rat i , rnal  and v,Cir ld-
u ' i i Je  rn r i r t rn rncn f  a l  rc levance.  I  ln l i l  nùu ' ,  rc l i i rb le  da ta
on thc prur. 'Alc 'ncc of  th is t l ,pc c l f  se l ts i t izat ion have not
ex is lcd ,  \ \ rc  found 36 .1% o f  par t i i - r l l i ,  tg1* . - tcd  ac luar is ts
ancJ 24.1o/"  t f  screenecJ exposed norke rs to l re set ]s i î izrd
lo {hit I. 

' l-hc 
salÌle \^,as f nre, fcir 4.4o/,, c;f scrr.erlre'd alni: ic

, lap; l - rcsc'  ar id 9.6% t : f  ateipic '  per,rpr le f re 'nr  t l re.  Vcnice
;rrca.  

' l 'hv 
l i ig l r  l : , ieval f  nce of  IeI : -nrceJi i ' r t rcJ scnsi t izat ion

in Sr i t l ; r ! lcsc i )cople (4f i .  I% U 2])  ; rnd ArLtcrr ie.ans (eaclr
c i f  lhc i l i rec r ; lsrs)  scrtns to l , rc r luc lc l  th i :  selecf icrn of
hcar ' i ly  ex;rosc,c l  ar tc l  s5,nrptc inr i i t ic  i )cr) fJ lc.  l t  s l rorr l t l  l " re
nlc ll t i ori c el t h a t se \,'c- r al t h t)us:lr rr tl I) i pl c r ii spr"ci c s lrc lon g-
ing to t l rc fanLi l ) ,  ( , lh i r" t lnornic lar t  cr isf  .  l l is t r ibrr t ion alncl
r l i lnìbfr  var) :  g lcír t ly  f r"orn arei i  1()  i i r ra;  ( } r ly  r ( )ugh clala

R t:f*re'n ces

l.  Ì Ìairr .X. l)cr i 'air  lvl .  Fruhmanrt Cì. Arclrauer l- f  ,  I ' } i lc lsclr irr ;rcr
( ì .  l ì raur r i tzsr  Ci  ( f  982)  Hrpcrscr : : , i t i r i t r  1o c l ' r i ro i i r l rn ic ls  (ncn-
ì . i1 in$ ur i r - lqcs) :  loca l iz i r t ic in  o f  thc  an1i tc 'n ic  dc l r ' rminants  v ' i t l r -
in r:r11 ;; i rr  [rr i l l i rq: i ; i ide sri-( juL]rcrs o1' l ìcr l ì{- ;glohi i ts (cr 'y ' îhrcr< r lro-
; " ins)  t , f  ( ' " l t i r r t : t ( t t i t t t . r  I l t i t t t i r r r i  í lu l t i t t t i  lD i i r tc ra) .  J  z \ l lc lgv  Cl :n
I l l i i r r l r r r , ;J  r i9  :  f r6

2 .  l ' ì r r u r  X .  Asc l raue r  F l .  J r4azu l  C ,  D r . r r a i r  I - 1 ,  P re l i c z  l ì ^  S t i : i gc -
! l ì . rnn \ \ '  ( l i l86)  St ructure,  ar r î i tc l r ic  t ì *1* : r rn i r r ; rn îs  o f  sonre c ' l in -
ic ; i l ì1 ,  ur ipor tar i t  i l :sect  a l le rgcr r r :  c l i i ror ront i r l  l ie  r r rog loh ins.  Sc i -
c r r cc  ? ,13 :3 .51

3 .  Ì ì l r u r  X  ( l qR6 )  As t l r n ra ,  A l v i o l i l i s ,  As1 :c rg i l l nse -C l ra r ; r k t c r i -
s iurunc,  r r i "sàch l icher  Ant igr r re .  Spr i r rqcr ,  I l " t r l in  I ìc i t ì i ' l l . , r  lg
Ne t l '  \ 'o lk

4 .  f ì : rL r r  X ,  l - i c ' bc rs  V .  l \ 4azur  G ,  lScc l ,e r  \ \ rh , l ,  Kagcn  S  (19 i ) l )
I r r i r r i u r , r l og l i i a l  c r r : ss - reac t i v i t ) ,  o f  hc rnug l r . r l : i ns  i n  the  I ) i i r t c  r  i l
f an : i I 5 '  ( ' h i t i : r ron r i c lne . ,4 l l e rgy  . t r6  :  4 . ' 15 - - " {5 I

5 .  ( ì o t l c l r n r r t  l t 4 ,  R r i ' r : n i î z e r  G ,  K l r i n s c h n r i t l t ' l ' ,  A s c h a u t t r  I I
( l i r .  , ì )  

' l ' h t '  
; : na l vsc :s  o f  a  p ro l c i l r  ; : o l v rno r ; r l r i sn r .  I l vc l t r { i on  o f

r  n or  ronrc r ic  l r r  t l  hont t l t t inr  er ic  l r  c ' rnoglobi  ns (c r r , î  l r  rocru t ' r i  ns)
, . t f  C l t i ro r to t t l t i s  t l i umt?? i  t l t umtT l i  ( i r t se r : t  D ip te ra ) .  I l op rpc  Sc l ' '
lc t  s  / - "  I ' l rys ioì  Chcrn 36f l  :  205
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