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Human IgE and IgG antibodies to mosquito
proteins detected by the immunoblot technique
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IN'I 'RODTI(]I  ION
' l 'he  

human responsc  to  mosqu i to
bites varies f}om local nri ld intme-
t l ia tc  l r l  scvc lc  la lc  cvcn  s rs lcnr ic
rcuc t io l rs . r  "  Though i t  i s  i l r t rught
that thc usual milcÌ.  inrntccl iate local
wlreal and l ìare reactron is primari ly
due to the pharnracologic act ivi t i ,  ol '
t l r c  t t t , , s q t t i t t r  s r t l i v l r r  s c e l c l i r r l i l . " ' '
sol le u nusual rather scvere relìc '-
t ions  a l i c r  rnosqu i to  b i t r '  lna1 ,  a lso
be t lrrough an irrrrnunrt logic nrcch-
a r l i s n ì . '  

'  '  
\ t  t l r c  p r c s c r r t  t i n r c .

howcl 'er. t l rc naturc- of the antigens
and the  an t ibo t l i cs  in ro l r .cd  is  s t i l l
not clcar.

In  th is  s tudy .  ue  repor t  tha t  lgG
and lgE tn l ih r rc l i r ' s  agu i r rs t  a r r l igcns
of the r.r,holc bocl l  and the sal ivary
glanci extracts clf  rnosquitcles can be
dc tec ted  in  n ran  bv  in rnruno l r lo t  as-
sa1,. Thc mole'cular weights of these
antigens or al lcrgcns wcre deler-
mined.  The poss ib le  s ign i l ì cance o f '
thcse  an t ibod ies  in  rc la t ion  to  d iÈ
fcrent cl inical manilestat ions is alscr
discusscd.
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N{A ' I 'ERIAI ,S  AND MEI ' [ IOI )S

A,l t  t . t t1t t  i  t  t  t ,1 rt  Í  i ,qttr
F i v c  l o c a l  s p c c i c s  o l ' r n o s q u i t o c s
rvere uscd in the prcscnt stuely.
namely ,1ule.s t t tgt, l t t i .  / tdc.s ulht>
lt i t' t t t,t. ..l ed t',r I tt,q i. .1 r t n i,qt,ra.r .s t t h-
alltultr.t. ancf (ìrlc.r quinquc/it.tt'iu-
/rr.r ' .  J 'he mosclr i tocs rvcrc ohtaincd
l ionr  the  

- la iwan 
Prov inc ia l  lns t i -

lu t t '  o f '  ln lèc l ious  D iscascs  in  l9 l Ì2
and nra in ta i r rcd  in  cont inuous  lab-
Oratory colony in our insectary.
Fivc- to sevcn-dav-old fèrrale mos-
qu i toes  were  used in  a l l  tes ts .  Unt i l
used in cxpc-r iments. adult mosqui-
tocs had access to l0% sucrose only.
Mosquitoes rvere anesthe t ized by
put t ing  them in to  a  les t  tube and
ch i l l cd  on  icc  fo r  20  minu tes .  Who le
body extracts were rnade by grind-
ing 100 mosquitoes of each species
in 2 rnL phosphate-buftèred sal ine
(PBS) with a glass t issue grinder in
an ice bath. The honrogcnate was
sonicated at 40 W lor 60 S (Sonil ìer
Cc l l  D is rup tor  Mode l  W140.  U l t ro -
sor.r ics Inc) and ccntr i fugcd at 7500

,g for 30 minutes at, 4"C (Sigma
4MK). The supernatanl was fì l -
trated through a 0.45-pm f i l ter (Mil-
l ipore) and the f i l t rate was drvided
into small  al iquots. and stored at
-70 "C. The sal ivary gland of . ,1.
ulbttpit'tus was also used as a source
of  an t igcn .  Thc  ch i l led  mosqu i loes
were transfe rred onto the chi l led
plut lbrnt t l f  a t l issecting rnicroscopc
and their sal ivary glands were cl is-
sected. rcnrovcd. anci chi l led in PBS.
The sal ivarv- glancl extract was pre-

pared in the sarne way as that ol ' the
who le  body  cx t rac t  except  tha t  100
pairs of sal ivary glands were groun<ì
i n  0 . 4  m L  P B S .

,\ t' r t r trt S u r n 1 t I c,r'

Ten nri l l i l i ters of serunr was col-
lected fìom each of '  l5 indrviduals
anc l  s lo red  in  a l iquo ls  a t  -70 ' ( ' .

F ivc  ind iv i t lua ls  (casc  l tunrbcrs  l *5 .
' l -ablc 

|  )  devclopcd dif ' lèrcnt cÌegrces
o l -  ra t  l rc r '  sc \  c rc  ( 'u l l ìncous  lcnc t io r rs
afler mosquito bit ing. The rernain-
ing ten individuals (casc numbers 6
to  15 .  Tab le  l )  responded mr ld l -v  to
mosquito bitcs as docs most ol the
gcneral populat ion.

I r rt rtt tt tut lt I tt l .'1t t ct l.l'.s i,;

Twelve microl i ters of the mclsquito
antigen extract was used for sodium
dodecyl sulfate-polyacrylarnide gcl
electrophoresis (SDS-PAGE) as de-
scribcd by Laernrnl irr  and scparatecl
on l0Í7n polyacrylamide gels rvith a
59à stacking gel. Low molecular
weight standards (Pharrrracia. Upps-
ala. Sweden) were used to determine
the molecular weight of the antigcn
components. When electrophoresis
was completed. the gels were re-
moved and the separatcd proteins
were either stained with Coomassie
blue R-250 or electrophoretical ly
transferrcd to nitrocel lulosc paper
(NCP.  0 .45  pnr l  BA 85;  Sch le icher
& Schuell .  Dassel, FRG) essential ly
as  descr ihed by  Towbin  c t  a l . r r  The
NCP and gel was electrophoresed in
transfer buffcr (2-5 mM Tris. 192
nrM g lyc inc  and 207, ,  I vo l /vo l ]
methano l .  p l l  i Ì .3 )  under  cons tan t



g
s g;:E

É
E

 
il; ;g

F
E

F
iÉ

€
€

É
E

 
È

É
#

i;É
€

s 
i;;È

;E
E

€
E

È
iÈ

::É
: 

l1
t

$i: fli;:iàÉ
r 

.l:i: ií: iî;zz î18*,: 
z.: i1lííf*;iifZ

lE
rlZ

:+
E

 Í ; z 22" 
Í 7r = E ;ÉÉ

Z
! 

Z
i=

zlÍ|i 
=

i:z;iE
=

JE
,E

at?:21,!E
izlii2E

L|
!trÉ

ilzlaz1;E
€iÉ

lS
=

lizzz'7=
:;í:{zsi{zf1lzerl11aflitÉ

:Iflt
-

-
!

e
.

,
.

r
!

+

=
 F

 -y
=

Z
i,!E

: 
Í I :'.; i:.d

 
: +

 t
,:=

 
.z

v
 t * i.3

 *r =
 A

 Z
 =

*.": 1:=
 7

E
E

.;e
=

 
iE

=
r::t=

 iî:t=
 =

i 
-: 

?
 c

 
" -,=

 =
-, ú

 í=
€

, 
-à

 -=
:

7
is

=
z

íiÉ
,=

z
+

Z
j;Í=

:=
t

rz
,i7

7
i:ie

è
: ?É

 ?:; i=
:

í=
a

 =
 =

 i ?
 É

 rT
,- E

=
,-.: 

: =
 ; -

7
,z

 E i' 7
,=

 TZ
f riE

E
; tl Z

 e
"é

:é
f 

:.=
7

;J
=

 
ó

g
g

 h
 iE

,,E
=

, 
=

i 
lV

.r
:€

-
=

.=
 

F
 

-
-

o
o

 íx
7

 
u

=
?

iV
=

i : ;s
a

 =
E

 -?
- =

':,=
E

'z
?

ú
=

Z
Z

-Z
=

s
o

Í1
:; 

?
Z

i=
;É

Z
 I lE

 E
 E

=
s

, : É
 3

 e ;", 
É

=
 ! E

toÚ
)

a
=

ci(olo

u
l

qC
.l

|of)

*
t

c,cf|oro

n
t

Q
c,Ò

t

ug=
rÉ

ílqllE
i:zzíúilte:iiiii

t7É
ri1É

lri::151;ltl1l=
1!zzai

ittlíí:ii:tlríÉ
É

l;;iii;1
:É

*l*
't.

I

t
l

E
 

<
i.

X
S

ll 
i 

;
t

t
t

l

- 3
à

 S
 

g

i 
i i!Íi :; H: 

Í E
E

É
;a

: 
rtE

;i 
;;f . E

|a
l!;ili

e i É
3i 
:È

 
1zi*1884ítl*ílfzzí,i 

=
E

 
{lzlzitr

1:;È
' 

3?í:ì 
iiÉ

?i3 
É

! 
E

 i ÈÉ
i 

iÍ ! ii I iÈ
 

íi ; 1lg:ei
: :! l{ii?3i 

iE
 iE 
! : | E ni :il É; 

E
 ! E àÈ

 
E

 É i; ! lE
i 

E
ilill

;ia* 
l iiit zntii 

i i ;ii iilii : liiigl;i 
ii Èiii 

: 3 l

; 
z

=
z

È
í=

È
tz

iiE
=

z
:

=
 

:: !>
 ;2

1
3

:í 1
1

;s
:

-z
 =

 2
n

t;E
iE

';=
1

!í2
1

t: ii';E
7

tz1
ízÉ

=
;ii

t' 
ì 

.. ?
 í::: 

'.-E
 i-t ú

 a
 =

-:7
1

=
 i S

 t e
;É

È
=

 î+
=

lÉ
a

a
t-

; 
iÈ

; ; : z
E

:a
z

iz
e

2
 !!:

=
 E

: È
 = !; =

 i v
,É

 
i=

*=
=

i:t 
-;;

2
 :E

 :È
 sÉ

 ÉE
;E

E
?

+
'IÈ

é
;E

i

2
z

L
t 

a
n

)
 

^
 

-
 

L
 

-

.
*

"
.

 
!

:
 

=
F

 
-

 
/

' 
i

=
l

-
:

 
=

 
=

'=
 

>
,<

 
ú

4
=

z
à

!
>

 i 
F

'I
'7

'-
:i.

'
=

 
4

 
.

 
=

: 
u

 -
-

r
4

'-
,,r

.-
l

=
\-:';=

^
c

 
a

J
 

t
 

*

É
=

|
l

-
^

à
=

=
=

Í 
2

 r.=
 i

a
e

í
=

F
2

 
a

.
a

 
!

 
-

=
"

-
-

I

È
 

?
 

o
 

<
=

=
- -- -

x
-

-
-

-
V

:; 
h

.; 
ú

,
;

 
a

=
-

 
-

'
i

9
7

n
c

.
,

i
 

F
 

=
 

|
 

t

"*,*: í.=
.

7
 

ó
 -.=

 
;

'=
-

a
=

=
 

- 
.- 

>
. .r

é
.

J
r

Z
J

!
:

F
a

r
ú

=
i.-=

v
'=

-=
--

=
b

r
a

-

ú
=

;
'

,
=

 
I

.
=

 
t

 
-

.

^
. è =

 =
 -

ú
t

L
-

-

u
 

=
>

 
j.

l1
:

,f 
;É

I
I.t{
R

:

lr+I

ll
tÌll
ll

I(t

|.:

2
 jL

: 
i

'?
 r 

*
- 

2
E

r'I =
 !

=
 

>
.<

 
ú

a
Y

y
-

:
>

È
!,..;

Z
 

ó
 -

 
-

.2
-

 
^

,
 

=
 

t
 

-

c
 

i
i

 
I

 
!

1
n

"
a

=
t

=
,-

-
 

-
 

/
 

c
ò

-
-

.
=

-
a

)

E
E

4
:'

=
 

n
7

=
.

2

r Z
=

v
.3

 
7

E
 

g
 

o
.

E
7

=
p

-
t

-
=

Ir
:=

.
=

 F
 

!
è

:
!

9
 

ì
7

ú
 

-
 

-
=

 =
:'ú

-
 

-
 

7
r

J

,
 

ú
 

>
.

L
 

;

:
d

:
>

.
-

.=
. .. 

'! n
'

-
_

l
=

3
-

{

c
r

l
2.-

 
.

)
 

-
 

t

c
t 

^
 

- 
; 

't

t
-

t

í-
.-

=
n

.=
=

-
 

-
,

 
2

(
o

''
rG

.;
o

s('c.{
- 

*lrl''

(o|(}
o

=
ctol

"i$
L

,H
t

.li*tl 
J

 ] |
F

 
'rt 

f* 
ll1

*t
I

i
-J43,' ''i I

1I

Ir 
,rrÈ

rf:lt 
t 

:1
ffi

,'*l'J
;f:is

.fld
,.fl

C
.l

-a!?-'!JJL!Jzz

@
qcl|oe{

t
l 

I

x
8

b
 

g

:*+
èt

:$
..

tt 
I

-tà
 

S
l

t
l

8
 

R
:

(olorl
to

c,:(olo

{-
ol

I

o
i

!
l-
l

òC
r

É
E

:: ÉE
H

E
g

;i È
. F

s
n

É
 

E
fi:È

 15
 s=

È
E

=
;

=
à

a
 

=
 

-
 

Y
-

n
o

=
è

E
-:3

 
E

E
 E€

is
B

É

;;È
 ce

 !E
E

E
:*

È
 $5

fi 
*s

e
È

 
E

E
!€

;
>

ò
ó

>

ll
o

i
F

N
O

9
Q

t
l

@
i

.9=oo()

a
@

o
@

o
o

i
È

O
N

$
N

ó
G

c(ú.c.c==lgac'E(!o)cG6.a.g(l)
o6F

>
>

r
oco

o.t

9
;

3
:



col.rsislent with the rcport that low-
t i tercd anl i-rnosquito IgG antibod-
ies l icquently occur in nolmal hu-
man popu la l ion  (A i lus  e t  a l r r ) .  In
case number  2  and no .  3 .  s ince  the
IgE antibocl l ,  resl lonse was relat ively
s t rong, .  t ype  I  h r  pcrscns i t i v i t y
sccnted to be involved in thcir sc-
vcre- local irrmediate leacl icln after
nrosquito bites. Both patients also
haci a lr istorv of al lergy to some
clt l tcr al lergcns. Rockwcll  and John-
scln repclr lc:d that a signrl ìcant pop-
ulat ion ol '  individuals rr. ,ho clevel-
rpcrl  scvcrc niosq uito-bitc reactions
It i td ps15on3l ancl/or larni l l ,  histrtry
o l '  o thc l  h t ,perscns i t i v i t y  reac t ions . r
frìol case nuntbers 4 and no. 5. rvhtl
sl i t lwcd l i t t le '  ol  no IgL, rcactions Lrut
s t rong lgG rcsponscs  aga ins t  t r ros-
cluito anl igcrls. tvpc 3 Afthus rcac-
t ions  seemed to  hc  invo lved in  thc i r
scvcrc  l l t l c  reac t i ( ) l ì s  u l ìe l  r r r ' . l squ i t t r
bit ing. fror c.ìsc no. l .  who showr:cl
bo lh  s l rong [gE anc l  IgC reac t i i , i t v .
a  t t i i xcd  rcac t ion  o f ' t ypc  I  and t1 'pc
3  l t vpe lsens i t i v i t y  seenrcd  t r t  l te  in -
vo lved in  hcr  scvcre  c l in ica l  rnan i -
lòs ta t ions .  A l tc rna t ive lv  o r  c ( ) l t cur -
rc r t t l y .  l l r c  sc \e rc  reac t io r ì  to  n t ( )s -
quito bitcs coulcl also be the cffcct
clf  a delaycd typc hypersensit iyi ty.r0

In couclusiou. both IgE anci IgG
ant i -n rosqu i to  an t ibod ies  in  hurnan
can bc detectecl and can be usetl  to
characterize the corlespondirìg alt-
l igens  by  i rn r . r runob lo l  ana lvs is .  

' l ' hc

occurrence of these antibodies may
be related to the cl inical expression
and the pathogencsis of human re-
actions to mosquito bites.
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