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lntroduction

Reactions trl lrosQtlito bitcs are a conll l lol l problenr all

or, 'er the world. Although cutaneous reactions rvith imrnedi-

ate w'heal and delayed papules occur most often. severe lo-

cal and s)-str' l l l i . tt ic reactigtrs sttclt as haemorrhagic skin lc-

:itrpi" artgi1lctl..ttta. asthtrla iìrìt l  r,-\ i- '11 ît l i . ' tpIr laris lt. ire bcCl

repor- ted [ -3] .
Rt.nct i r tns to l l lOSC'ìLl i to bi t . ' r  i . ì rc gcnL-ral lv c l i t t : . -d bv i r l -

nrrrr . r t - r logic r t rechanìstrrs.  r i  i th both tvpc I  1 lgF--nlcdiatccl l

rnd  type  IV  (ce l l - rnec l ia ted)  hypcrsens i t i r i t rcs  bc in -s  i l l -

volved [4-]1. Serum mosquito-specific IgE, has been dem-

Abstract
Lt \ t r i l c ts  t ) i ' t l l c  g lob i t l l , ,  d is t r ib t r tc ' r l  r ' r . ì , r r .111111r  : i ' lL 'ù i " r  ,  l .  r , / r ' r  ì . , \ t l l l s , l  l i t - ì tJ  t$ , - '

Nor th  Arner ican spec ic-s  (L-u le- r  tur .s ' t t l i s  ant i  ( - r r l i ^ re íu  inornr l lc r )  wetC prepared

f i '1 - r i1  i tc i rd '  ant j  t f tgrarcs.  Pr r r tc i r t :  o l ' thc  t l t rcc  t \ t l ' . tc t \  \ \ t t - t  >cp l i ra ted br  1 ] " , ,

SDS-PAGE and transtèrred to nrtrocellulose membranes tbr immunoblotting.

Immunoblotting was completed by seqr,rential incubations of the membranes

with a pooled human senrm from subiects allergic to mosquito bites. tnonoclonal

antibodies to human IgE or lgG. and goat anti t trottse IgG ctrr l lLlgi l tr- .  Tuelve ttr

sixteen antigens with molecular masses ranging fiom 18.5 to 160 kDa vv"L're fbund

in each extract. Nine antigens were shared by 3 species and 6 were shared by

2 species. Only 3 were species-unique. Most antigens bound to both lgE, and IgG

antibodies. IgE and IgG antibodies against A. vexans were studied by immutto-

blotting using individual serum from subjects with or without skin reactions to

.4. vexans bites. All 3 subjects with se'u'ere skin reactions had strong lgt, and IgG

antibodies to 32.5. 40" ancl 50 kDa proteins. The patterns and magnitudes of IgE,

and IgG antibo<Jies to the antigens varied anlong indir iduals. \'er;- faint IgE anti-

bodies to these antigens were found in the 2 subjects w'ith no skin reactions" sttg-

gu-st inu that IgE pla,r-s a role in the de r elopntettt  ot 'mosqLti to al lergv.

onstrated to correlate with Ctttaneous mosquito bite reac-

t ions t { .  5] .  Mosqui to-speci f ic  IgG has also been found to

corrc latc l l ' i th skin t t tosqui to bi te r . 'act i t - ins.  sLiSr lL.st inc that

IgG may also be inr , 'o l red in the derelopment of  l losqui to

a l le r -ey  [5 ] .
lv , , Iosqui to i int igens have bc'en ident i f ied bv in ln lLt t loblot

a t t ; . t l f  S i s .  . . \  n f r l t l h e  l '  t ' !  l ì ì o : t l t t t l t '  l t t t t l ' ) r . - l l :  t i  t l l l  t t t , r i C e  t i l ; t l '

l l l îSSr-'S rtrigirtc 1ì'ottt 1-1 to l2ó kDa hare bec-n reported irr

var ious  nrosqu i to  spcc ies  l , \  l l l .  l r r  th is  rcpor t .  r i c  enr l r  scc l

ant igcns Lrsir tg i t t r t l r t t t toblot  tcchnrqLl t -s Ol l  thr t -e l l lOSt lL l l t ( )

spCciCs nt t t  prCr iOtrs l r  e r l t t l incd: . lc t /c ' . r  ì ' t ' , \ r / i  / . \ ,  a globl i l l l '

d istr ibuted species (and the rr ta jor  pcst  spt 'c ies in Manito-
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ba). and tut-r North Arncrican spccics C-trlt ' .r /(// ' \(// i .{ Lìncl

( ' t r l i : t ' l t r  i t t ( ) t 'n ( t l t t .  S l l cc ics -s l ta re t l  a r td  spcc ics - t l l l l t ì t l c  l l ì t l -

gc r ìs .  lgL  an t l  lg ( i  b ind i t lg  a l l t igc l ìs .  a l ld  in t l i r  i c l t la l  lg t :  a l r t l

lg(i rcspt)l-tscs to thcsc antigcns \\ 'e re fbrrnd'

Materials and Methods

.Stthlt 'c f r

T l t i .  : t r i d r  \ \ l t \  ; . ì pp t ' ( ) \ c t l  b1  Thc  I  l t i r c rs i t r  t r i  \ l l t n i t t ' he  [ ] ' t c t t l Î r

C ( ì1 . ì ì u l i t t cc  ( )n  thc  L  sc  o f  i l un t l n  S r rb t j cc ts  i n  Rcscarch .  l t t d  thc  sub-

jects g lc wr i t ten.  int ì r r - r t tc t i  conscnt  bctore part ic ipat ion.  Fortv- two

slhr . lCctr  u i i i t  . r  h lst t t r t '  Of  l t lcal  rctCt ions t ( t  t l . ì ( ìSt l t l i t t r  [ r t te ' :  i r  crc-

rcc ru i t cd  dunng  the  su rnmer  o f  l qq l  Sk in  rnosqu t to  . { .  t t ' , \ t / r t i  b l t e

tests were performed [5] and semm mosquito (.4. vexons\ salivary

gland-speci t ' ic  IgE and IgG ant ihodies (mosqui to-spc'c i t ìc  IgE and

I g ( i i  r i r r ù  n ì c i ì \ r r r c t i b r  I : L l S ' \  [ l - ì ]  i n . r l l : t r b j c e  t :  f h r c c : L t i - r . i c c t .  t r  i l ] t

sc \c rc  sk in  reac t ions  in  thc  b i t c  t cs ts  r rho  a l so  exh ib i t cd  h rgh  mc 'squ t -

to-specifrc IgE and lgG levels were selected for this study. Two sub-

jects with no skin reactions to the bites and with low mosquito-specific

. t t t t i h t r . l r  l t " . c l <  \ \ e  r r ' n l ù l t t ( l c t l  l r  t ì e  g t l t i r t  e  t ' r t t r t ' 1 . ,

Sk tp  r c l ; r i , . r i r :  i p  t [ c  b i t c  i cs ts  and  an t ibo t l i  i c r c l s  rn  t l i c  - i  sub - l cc ts

s tu t l i e t l  a rc  l i s t c -d  i n  tab lc  l .  The  rcac t i \ c ' s t tb j cc ts  had  rcn  s t r ( ìnS  ' \ i l r

i r r r r l r ' d1 i te  r c i ì ù l i r ) l l s  r i  h i ch  cnns is t cd  o1 'a  p ru r i t r c  r r  hea l  t ì  i  c t t t  t  l  i t h

sufrounding flare appearing within several mlnutes, reaching a peak at

30 min anrj then subsi,Jing. The immediate reaction was followed by a

local pruritic. indurated papule and erythema (>7cnr) rvhich ap-

peared sereral  hours latcr .  reaching a peak l - l  h a i ìer  the bi te.The pa-

pule usual lv  lasted seleral  da."-s.

A pr:oled serum from reactive subjects was used in the analysis of

antigens in the three mosquito species.

Mosquito Head and Thorax Extracts

Extracts prepared from mosquito heads and thoro(es wefe used in

the study. Female mosquitos of the three species (1. vexans, C. tarsa-

/i.s, C. inrtrntrttt) w'ere collected and identifled b.v the Insect Control

Branch.  Parks and Rt- .creat ion Department.  Ci ty 'of  Winnipeg.  and then

storcr . l  at  -70'C.  Ai ier  the abdomens. wings and legs \ \ ! - re renl t l \ed.

the heir t js  antJ t l r t r raxes \ \  cre p laced in cold 0.02 t l  phosphate-but tered

: . r l i nc  tP f lS r .  p l {  r l .  hon t t tgen izec l  on  i cc  tb r  I  n t i n  L rs ing  . r  P (  L '  i l

h t i r t iogenizcr  (  Klncnlat tca.  Sr ' i  i tzcr lant i ) .  centr i t igcd at  N'5 lu g l i ) r

30 min. f-rltered through a 0.45-pm Amicon ti lter. and then stored at

-70"C. The protein concentrat ions of  the ant igen preparat ions \ \c-r€

i  - l !  r l , ,  l l l  l ì , r  L  i . ' . r , r ; l i .  6 .  1 ì  t t i g  t t t l  t ì l r  ( '  | t l r ' r r r / i  r  3 l l t 1  - i  l J  t r l :  ' l ' l

t t r r  C' .  i t t t t rndÍr t -  aS t l lcasured by thc Prot t - ' in  Assay'D1'e Rcagcnt kt t

(B io -Rad  Labora to r ies .  R ichmond .  Ca l i f ' .  USAI .

S t - )5 -P , lG  E  tu t t l  {n t i t ru i t r t l . ! r t t  . l t t r r l " t : i . s  l ì t r  l sE  un t l  l g ( ì  B in , l i i t . g

.4ttttgett.s

Thc proteins in the mosqLr i to eKrracts \ lere separat . 'd b1'  SDS-

PAGE in  a  d i scon t inu t tus  svs r r ' n l  r t cco rd i r tg  to  Laemnt l i  I i - 1 ]  L rs ing  a

Uro - t ì l i d  . l l r i .  g i l  r t l ' ì [ ] . ì l - . ì t l . l s .  Fo r  c l t ch  l l l ( ) \ t ' l L i i i ( ì  c \ t r î c t .  1 - i  t t g  o t ' f  f t r -

t c in :  p l cpu red  i l r  a  r cduc ing  b t r f l e r  gc rc  l oadcd  o t t tp  r -ach  \ \ c l l  a r l d

:ù i ' l t r i ì t<- . r i  b1 . .1.-ct ropht t rcs is in l ln , ,  SDS-P. ' \ ( ìE.  Thc:c i r i \ r lc ln\  \ \  J I t

t l t cn  c l ce  t r ( ) i t ' . ì l Ì > t c l ' r c . l  o r . ì t . r  r r i t r t r cc l i r t i osc  t ' t i c t l l l l t ' : t t l cs .  F rcc  h lnd l t t g

si lL-5 ol t  1Ì tc  l t tc t l l l ' r t '3 I lcs \ \c t - t '  b lockt ' t i  br  incLr l - r l r t i t r r t  u i th - ì "  "  b( ì \  i l lc

s c r u l l l . r ì i ' , r r r l i i t i \ i l t t t l t . S t . I o t t t : . \ 1 , r . . L . S . \ ) t j i : s o l ' , . ' t i  i l t ( t t r ]  \ i  P L J S

tbr 2 h.  Imtnutulb iot ing uas corr ip leted b; '  rncubat ion of  thc tneni-

\ t t l  t  g c t t :  t t t  \ l r ' - r i t i l t t '  L \ i l . t ' f >

t r \ 1 Z r
l r \ l t ) )
- i  r D D l
+ ( ( ì t -  )
- i t \ \ \ \ l

brancs w' i th a pott lct l  scrt l l l ì  e rhibit ing high nrostl tr i to-spccif ìc lgE and

l s ( ì r l . l ( )  r i r l u t i o n  l ì r r  l g [ r  . r i t d  l : 5 t )  1 ì , 1  l s ( i ) t \ c r  n t r l i l .  r l t t t  
" i r t :  

i ì r i -

io r ie t i  by  incubat ion vr t th  monocl t r l ta I  ant ihut t tan lgE ( l :15 '000:  as-

cites, clone No.7.12. a gift from Dr. A. Saxon, University of Califor-

nia) or monoclonal antihuman IgG (l :15.000: PharMingen. San Diego.

Ca l i f . .  US . \ )  t ì r r  l . . i  h .  . \ t t c r  r i ash i t i g  i  t i r ì c t  $ i t h  PBS c ( r l l t r i i n i ng

0.05" , ,  ( r .  r  )T lvcct r  l (1 .  thc  t . t tc t l lb ra t tc .  r ie rc  i t lcubatcd $ i th  I torscr ' r t i -

lsh pcrt,r i ,- lasc-con.ìugrttcd golt i  r .rr.r t i rrrous,- '  IgC {l  i .0( l() di lLrt ion t irr

l g l : . i n t l  i : l ( ) . ( r ( x )  t ì r r  l g ( ì . l  l ì b roc l t c t r l '  L r t  ' l t ' l i ' r '  ( ' r t i i i "  t  5 ' \ t t ì i r  l ' - i  h '

Atìer washing, the membranes were incubated in ECL detectlng re-

agents (Amersham Life Science, Buckinghamshire, UK) and then ex-

posed to Kodak tìlm (X-Omat. Kodak).

PBS antl  umbil ical cord serLtm \\ere used as controls. Prestained

SDS-PAGE standards (Bio-Rad. Richmond. C'ùl i t ' .  USAt ' ' ' r 'ere used to

determine the relative molecular weights of the electrophoresed com-

ponents.

Results

lnhihitíon Tesr

To exlmine the spr-c i f ìc i ty of  the i rnmunoblot  analysis.

an ant igen inhibi t i t tn [c ' : t  \ \  AS p' . r f  ont lecl .  Pr ior  to intmtt l ro-

blot t ins.  the poolecl  se tum u i th high nlosclui to-speci t ìc IgE

and IgG was incgbated with ,4. t 'e1ans head and thorax ex-

r rac t  u ' i th  a  t ina l  c l i lu t ion  o f  1 :1 .  l : l { )  o r  l :10( }  a t  -+ 'C o \ t r -

n igh t .  lncubat ion  o f  thc '  se  t  u l ì l  i i  i th  PBS ser \  ed  as  a  pos i t i r  c

corìtrol. SDS-PAGE and immunoblotting for [-eE and IgG

bincl ing ant igens \ \ere then perfor i l led \ \ i th these prei l lc t l -

hated sr'rt l l ' t l  sall ' ìplcs. -\s shontt in lìgure l. atìer incubation

wirh mosqui to exrract .  both IgE and IgG binding bands

were signi f icant ly reduccd ( lanes I  to - l )  conlpared 1o t l ic

pos i t i r t - .  co l t t ro l  ( la t l r - -  11 .  
- l -h is  

i r lh ih i t ion  c \h ib i tec i  dose-dc-

penClclìc)', thtts inclicating that thc i l-t l ttrttttt l t 'r1ot allclvsis i l i

l gE ar tc l  lgG b in t l i l " ìg  a l l t i s t l l s  i :  > | r tC i l ì c  to  l l l osc l l r i t t t  r t t t t i -

g t l ' l s .

Table 1 .  Sk in  b i lc  t , "s ts

r : l . t t r . l - : pcc i t ì c  l g t '  r t t t t l  l r (  ì
artd sr 'ntnt  nr t lsqt t i t t ' r  / .  1 t  t ' r ' r rnr i  sal i r  l t rv

l c r  c l s  t r l ' l l t c  j  s11 l - r ; cc t :  r t . c t l  t t t  l l t t r  t l L t t l r ,

Sublccts
Nrr .

Sk in  br tc  tcs t .  c tnr

rnrmct l i : . t tc  dcla lcd

vr hcal  paptr lc

Nlosqui to  \ losqut lo
spc-c i t ìe- lgF-  rPec i f ìc - lg(  i

t i  rnl L. rnl

1 . 5
l 0
'ì 

f )

0 0
0 . 1

I  l . r r
t ) . ( r

i - )

o
( i

l . 0 l ( r
1 .1 -11
1 . 0 6 7

2 1  ;

l r l

-r 76
ì . 1 x  5
i .{)5-l

l - l ( )
x { }

t -
+



106 +
80 -->

49 5 -->

32 5 --)

27 .5 -+

18.5--)

F ig .1 .  11111-111111rh l t r t  i t i h tb t t t t r t l  l ì r  t : r c i l r t ; " r te  rn l r i h i t r t )n .  p r i ( ì r  t ( r  l l ì ì -

nrunoblot t t l ìg,  the pt to ied scr t tm wi th h igh mosqui t t r -specrf ic  l -uF.  and

IgG was preincubated with A. vexans extract at 4oC overnight. SDS-

PAGE and immunoblot was then pertbrmed as described in the Meth-

t r t i s .  I  'S t r t t t t t  1 l t ' c i n . t rb . t t c t i  r v t th  L ' t r t ' t c r  ' ì s  ' ì  c ( )n t ro l -  I  -  sc r t tn l  p rc in -

cuba te . l  u i t h  i : l (X )  c r t r l c t :  - j  -  r c ru t r l  p rc i t t cub l t cd  r r i t h  l : 10  cx t r l c t :

J  -  s r ' rum p re incuba ted  r i i t h  l : l  c r t rac t .

Table 2. \ lolecular masses of mosquito antigens in .J. t 'c, ans,

C. teir.scr/ i .s and C. inrtrnulu (kDa).

4 0 +

+ 106
*ao

+ 4 9 5

+ 32.5

+ 2 7 5

+  1 8  5,

A e v  C x t  C s r A e v  C x t  C s r

lgG-antigenslgE-antigens

F ig .  2 .  SDS -P . \ (  i  t _  l nd  in r r r ru r roh l . r i  un l l r  s i i , ,  l '  l  gL :  l nd  I  g (  i ' n l t t l -

ing ant lgens in ' "1 '  I 's ' r (JnJ ( ' le  t '1 '  (  1t t r ' r t l l i  s  /c  r  l i  anci  ( - '  i t l ts t ' t t ' t t ' t

(Cs i). Proteins of the three mosquito species separated by SDS-PAGE

were transferred to nitrocellulose membranes. Immunoblot was per-

t i r r i lc t l  as dcscr ibccl  in thc \ {ethoc' ls .  Lef t  rcpr. 'scnts IgE binding ant i -

g rn5 .  a î i d  ng i r t  l gC  b rn t l i ng  Jn t l sc t ì s .  \ l os t  l r t l i gcns  \ \ c l ' ù  \pcc l t s -

sharcd ant iqcns.  . \  .10-kDa ma. jor  specìcs-sh.rret i  rnt igen i ind three

spcc ics -L ln tqL l r ' an t l sens  a rc  i nc l t c l r t cd  b1  l r ro \ \  \ .

.4ntigens in the Three Mosquito Species
IgE and IgG antibodies bound to variotts mosquito anti-

gens in the three species (fig. 2). Twelve antigens Ln A- vex-

ans,líantigens ínC. tarsalis,and 14 antigens in C. inorna-

/c, with molecular masses ranging from 18.5 to 160 kDa"

were found by immunoblot analysis (fig. 2" table 2). Most of

the antigens bound to both IgE and IgG, and were shared by

species.  Nine ant igens (24,32.5.40,  46.50.  62.  ó5,  l l0 .

160 kDa) were shared by three species. especially the 40-

kDa an t igen  in  t - rgu re2 .  S ix  an t igens  (28 .37 .  -13 .56 .70 .

85 kDa) r.l 'ere shared b-v tw'o species. Onlv -ì antigens were

species-unique: the 18.5-kDa in --1. r ' ( ' ' {ú1rrr.  thc l5-kDir in

C. tarsalis. and the 3O-kDa in C. inornattt (fig 2 t

I  gL' t  nt l  I  gG' l  n t  ihrr t / l  Rc' ' rp() i / ' \d\  / r ' r ' \ '  \  c \ i ' ì l ls  " i  i / r / { '  i / '

in 5 Suhject.s with or without Skin Rettc'tions to

.\lo.stluilo Bitc"s

Figure i  show s the IgE and IgCì respol lses to t l te al ' ì t igt- l ìs

of ,4. verens in 3 subjects with severe skin reactions to the

bi tcs (str ip l -3)and 2 sublects u ' i t l totr t  ski l t  react i t i t is  t t r  thc

bi tes (str ips "1 and 5 ) .  l r r  the -s subjects.  the pattems ispectra)

of  IgE and IgG fespr-r l l :cS to thc at t t igct ts \ \c ' l 'c  s inr i lar .  bLrt

t l t c '  t t t . t , , t t i t r t r l c .  t r l '  t l t c  l t t t i l l t r t l r  î ' t :p t ì t ì :e  :  r  l t t ' i c . i  :u { : : t> l  t -

re ly.  Signi t ìcarr t l l '  s t ro l lger Ig[ :  and IgG rc-spot lses to t i tc

an t is r - -n : .  c \pÈc ia l l \  t t r  thc  - l l . - i - .  -10- .  + - i - .  an t l  , i ( ) -kDo r l r i l -

gens. w.ere tbund in the i  react i re subjects ( l -3) ,  r i  l i i ie onl l

r
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Fig.3 .  Pat tcnts  ( r t ' lqL and Ig( r  rcsp()nscs to . { .  r ' r , . rc r l r . \  tn  5  subJrc ts
with or without skin reactions ro mosquito bites. SDS-PAGE and im-
munoblot was performed as described in the Methods using the sera of
- ì  : r ih . icc ts  r r  i lh  :c rcrc  sk in  rc ' . ìc t i r rnS t r r  t i rc  h i tc :  ( . i r ip ,  I  I  f  . I  suhìccts
$ tthrrut :kin rc.rctìr)ns î() thc bitc: ( : tn1t: J antj  - i  ) .  an,_i a ct,rt i  \e l-Llt . t l
(s t r ipót .  St r ip  ?  is  PBS cont ro l .  The I  lgE hr indìng anr igcns ind icatec l
bl rrrrorr,  s shori,  t l i f t l ' rcnt antihodr rr '5pr)r ' ìscs in rndrr iduals.

r,'ery faint IgE antibody' responses \\ere observed in the 2
nonreactive subjects (4, 5), and very fàint [gG responses to
the antigens in I nonreactive subject (5).

The patterns of tgE and IgG responses to the antigens
varied slightly among the 3 reactive subjects. Some individ-
uals reacted to certain antigens while others reacted to diÈ
ferent antisens. e._e. only subject 3's IgE bound to the 43-
kDa antigen. and the IgE of subject 2 was the only one to
bind to the 80-kDa anrigens tf ì_e. 3 ).

No antibodr, binding \\'as fbund when the antigen con-
tainin_u niembranes \\ere incubated uith either the cord sc-
r u m  ( 6 ) o r  P B S  ( 7 ) .

Lontg;ut ' i . t t t t t  r ) f  lgL ut t t l  l i4G Rt l ;y . to l / . r r , i  i77 j  J171r7r ' t  1. r

In order to define anv diffèrences berrveen IgE and IgG
responses to mosqui to ant i_eens in the samc- indiv idual .  the
imnrunob lo t  resu l ts  d isp la r  ing  IgE an t ì  IgG b ind i r rg  an t i -
gens were placed side by side tbr the 3 subjects with high
mosqu i to -spec i f i c  IgE and IgG anr ibod ies  ( f ìg . -1 ) .  A l -
thoush thc patterns of  ant ibodr rù: i - ror lsr .s \ \ 'ere s l ight ly 'd i f ' -
f t rent  l ì l l . ìons tht- '  , ì  subjects" al l  thc ant igcns inducecl  both
ls [ :  and luC responses .

Fig.4 .  Lr )nrpar is ( )n  o i  lgE
SDS-PAGE and immunoblot in 3
mosquito bites.

lnd lgCi responsr's to .{. r 't,, ir.ri l.r Lrr

subjects with severe skin reactions to

Discussion

The binding of mosquito antigens to human IgE and/or
IgG in whole body extracts of six species ,4edes aegtpti,
Aedes albopictus, Aedes togoi, Armigeres subalbatw, Cu-
I ex q u i n q uefa s c i atu s and Cu I ex qu e q ue c t a t e s f9, I 0], sal iva-

ry gland extracts of fìr'e species Culex nigripalpus, Culex
q u í n q tt e fa s c i a tu s, .4 e d e s t a e n i o r ht'n c hu s,,4e d e s a e gt, p ti and
.4nopheles c luuclr inulcul(r tus [8] .  and sal iva extracts of  tu 'o
species. Aetles ctegl' l tt i  f l5] and ̂ ledes comnrunis [2] hai,e
bc-en sturdied. [-ls'rc. \\r-- repofi sir-nrlar studies using .]. r 'c.r-
ans. globally distributed species. and C. tarsalis and C. in-
ornotu. North American species.

Sa l i r  an  sccrc t ion :  . r rc  .J i rcc t l \  rc :pons iL r lc  lb r  sk rn  reac-
t ions to mosqui to bi tes [6] .  Al though i t  would be prefer-

able to use pLrre mosqui to sal iva in imnrunoblot t ing.  i t  is  not
fèas ib le  due to  thc-  d i f l i cu l ty  in lo l red  in  ob ta in ine  sa l i ra
from several mosquito species. Also. in our experience.
sonle nrosqui to spccres.  e.g.  Crr lc.r  c l t r i t tcTuef i t .st ' ic t t t t î  and
C'ult '"r piTtit 'rt.;. do nt'rt salirate b1' the conrentional method
aplr l ied to .Jc ' r l r , .v ct i t t t t t t tut is l l2] .  Studtes u i th ' ,1 'hole boch
cr1r" ; rcts l ia ' ,c i r ror  ided Lrseful  infbrrnat ion [9.  l0] .  Sal i ran
glands ertend î i t r r l  thc helr i  into thc thora.r .  Our data dem-
rrnstnrte th l t t  hcl id ant l  th i r ra\ :  L- \ t ruìct  containcr l  tcucr pro-
tcnrs  than r iho lc  body  ex t rac t  [7 ] .  On thc  o ther  hand.  thc
antibodies to mosquito antigens in human sera used are elic-
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i t cd  h1  rnosqt r i to  onr l  sccrc t ions  ( i . c .  su l i ' ,a )dur i r rg  b i t ing .
T ' l rc :c  u r r t ih r l t l i cs  a rc  spr r i t rc  to  an t igc r rs  in  r r rosc l r r i to  sa l i r .u .
L. 's ing thc spcci t ìc ant ibodics in thc scra l ionr su[ryccts wi th
str()r ìg cutaneous rcact ions to nrosclui to bi tcs.  nt t lsc l r . r i to arr-
tiscns in thc crtracts preparctl h,v hcatls ancl thrrraccs can lrc
sJrcc i  t ìeal  ly '  idcnt i  f ìcd.

Our str-r t lv  t lcrnonstratccl  that  l l  l6 ant igens \ \crc f 'ound
in thc threc nl i )sqLtr to spccics.  . { .  r 'c , - r t l r . r ,  ( - .  lcr . .sr l i is .  and
(- .  inontutrr .  The molecular masscs of  the ; . rnt igens t iorn the
thrcc spccics \ \ 'cre r , i , i t lc l l  d isparatc.  r lnging t i r r r r r . r  r r r in i -
munr of  l t ì .5 kDa to a maximum of ló0 kDa. Thesc'  resul ts
are consistcnt  i l ' i th thc rcport  br  Pcnnc'r , ,s c- t  a l .  [8]  in r ihrch
sal i rary gland ant igens in t ive mosqui to species r leasr.rred
l4-126 kDa, and contained both species-unique and spe-
c ics -sharcd  an t igens .

( ' r t - rss-rc l rct i r  i t ic , r  r i  i t l i  rcsl-rcct  to bi tc rcae t io i ls  t ì -onl  d i t '_
fèrent mosquito species have been reported [8-20]. Sensi-
tization of animals by injection of antiqenic extracts from
onr '  sy rgc ics  c i ìn  cor r  f  c r  rcac i  i r  i t r  lga in : t  l r r r t r th r l '  r f  cc i t  s .
The inrrnunologic basis tbr the cross-reactrr ity anrtrng dit-
Èrert t  nrosqui t t r  species is thc- c\ istence of  specie,s-shared
antigens. In our study, 9 antigens were shared by three spe-
cies, and 6 antigens were shared by two species. These
shared antigens explain cross-reactivity to different mos-
qui to species.

Recentlv. the gene expressing a 37-kDa protein from
Aedes aeg/pti salivary gland has been cloned Í211. A 62-
kDa antigen, found in our study and shared by the three
mosquito species, was also present in five other mosquito
species salivary gland extracts [8]. Other antigens with sim-
ilar molecular masses found in our study were reported in
previous studies as well [8-12]. There are more than 3.000
species of  n iosqui tos uor ldu' ide.  so i t  is  not  surpr is inc that
there  are  shared an t ieens  arnons  man)  o l ' thcsc  spec ies .
\ \ 'hether these ant igens fbund in orrr  studr arL '  in ln lLrnolog-
ical ly ' ident ical  to ant igens of  the s imi lar  molecular w,eights
described in other studies remains to be confirmed.

Srrcccssf ì r l  inrrr- t r rnother lpv s i th cr t rc lc nl() \L lu i t r r  t \ -
t racts has been repor- ted in adul ts [1.3]  and in chi idren [22,
23].  For immunologic dia_enosis and potent ia l  i r lmurnother-
ap'r 'of  sub- jects scnsi t i i .e t r t  nrLr l t ip le nrosqtr i to spccic 's.  str- idr , ,
of  species-shared ant isens is nrore i rnportant than that of
spec ies-un  ique an t igcns .

Otrr  intrnnnoblot t ing resul ts l 'u i th lnosqui to head and tho-
rax e\ t racts shol l 'ed n ' ì ( ) rc ant igen bancls than ìrnlnunobl t i t -
î i n g  L r : i r . ì g  r l r o \ ( j u i t o  s a l i r a  [ 1 2 ] .  T - h e s e  a d d i t i r . ' n a i  u n t r u c r r
l rand: l lar ,  be inciucc-d br in i ra lat ion t - r f - inscct  p l i i i rc lcs.  or
b i 'bc ing  b i t t c 'n  bv  o the  r  inscc ts  r i  i i i ch  c ross- r r . i ì c t  n  i th  n ro : -
r l i r i to  b r r t i r  an t iscns .  . \  i7 -kDa lgE Lr i r r t l i l l g  ln r i_gcn h i ts
been found to be shared by five Diptera species [24] Cross-

rcact i r , i tv  has also hccn rcportc i l  bctwcctì  t . t . ì ( )scl t r i to lur t  lc
lncl  s l t r i rnp [ ] - i  I

Our studv sho*ct l  t l t r t  rnost lu i to ant igcns int lucccJ hoth
lgE and IgG resporrscs ( t ìg.  - t  ) .  Prcr. ious stucl ics also report-
ed that thc rnosqtt i to 11111i{cns rcroqnizcd b-v lgE ant ibodics
rcac t  u i th  Ig ( ì  [ t ) ]  o r  IgC- l  [7 ]  Prev ious lv  b r  E I -1S. , \  uc
fbund that hoth rnosqui t r r -spcci t ìc lgfr .  urrd nl()squi to-spc-
ci f ic  IgG \ \crc i r rcreascd in sutr jce ts r , ,n i th skin rcact ions t r r
b i tes.  and that thc t 'vvo c lasses of  spcci f ic  ant ihody lerels
c o r r c l a t e c l  s i q n i t ì c t n t l r  r i i t h  : k i n  b i t c  r c u c t i o n s  [ 5 ] "  T h i s
suggests  tha t  IgC mar  be  in i ,o l i cd  in  the  de le lopmc 'n t  o f
serrs i t i "  i t r , '  to rnt)Sr lLr i t t r  br tcs.  [ {onercr.  in thc prr 'sent strrd\ ' .
lnonreac t i rc  sub jec t  l t r_9 .  i .  r igh t  5 )  seemed to  have s t rong
IgG reactions to 2 major antigens. The role of specific IgG
in rnosqui to al lcrgv r ì r r . r ls  to bc f ì r r thcr c ' lucic latcd.

\ \ 'e f i runt l  th l t  int l i i  i , . lLrul  Is l :  : r r r t l  f  u( i  rcspol ' tSt- 's  t t )  thcsc
mosquito antigens varied slightly. This phenomenon was al-
so noted in two previous reports [8. 9]. There is evidence of
lh r -  c r i s tencc  o t -gc l l t t i c  con t r r r l :  in  l iL r i t r lu rs  t ì r r  spce i f  i c  i rn -
nìunoresponses and lgE productrr-rn [2{>1. Thc unique pat-
tent of IcE artt l IgG re sl.,ottscs in each sutr_ject rna,v rc'f lect
genetic variation among rndividuals. It could also ret' lect in-
dividual exposure to different mosquito populations with
species-shared and species-unique anti gens.

ln summary,  immunoblot  anaivsis wi th SDS-PAGE has
revealed a number of antigen components in the three mos-
quito species which have not previously been studied.
These data are important for characterization of mosquito
antigens, especially species-shared antigens, which will be
useful in future studies ofthe diagnosis and immunotherapy
of mosquito aller-ey.
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