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SUMMARY:
Background: Hymenoptera venom immunotherapy (VlT) is immunological ly effect ive in patients with systemic al lergic reactions

after hymenoptera st ings.
Objective: To evaluate the effect of VIT on specif ic lgE and lgG4 immunoblott ing bands in VlT-treated patients.
Mater ia l  and Methods:  Spec i f ic  lgE and lgG4 immunoblot t ing bands for  hymenoptera venom were per formed wi th  ALA-

BLOT in  sera o f  17 pat ients  (B a l lerg ic  to  honeybee venom, S to  wasp and 1 to  po l is tes venom) before and dur ing successfu l
VIT (1  and 3 years) .  Before immunotherapy,  a l l  pat ients  had exper ienced moderate/severe systemic  react ions to  a  hymenop-
tera s t ing,  w i th  pos i t ive  sk in  tes ts  and venom-spec i f ic  lgE.  Dur ing immunotherapy a l l  pat ients  suf fered f ie ld  s t ings,  w i thout
any systemic reaction.

Resul ts :  Before VIT we detected severa l  immunoglobul in-b ind ing bands in  d i f ferent  reg ions,  wi th  d i f ferent  ind iv idua l  pat -
terns. After VlT, we observed in some patients (5/B for honeybee venom, 6/8 for wasp and 111 for pol istes) complete disap-
pearance of  some lgE-b ind ing bands,  main ly  the 15 kDa reg ion (honeybee)  and 23 and 44 kDa reg ions (wasp and po l is tes) .  A l l
pat ients  showed decreased in tens i ty  o f  lgE-b ind ing bands,  most  pronounced in  reg ions 16,44 and52 kDa (honeybee) ;44 and
35 kDa bands (wasp)  and 23 kDa (po l is tes) .  Some pat ients  showed de novo appearance of  lgG4-b ind ing bands (418 ' Îor  honey-
bee and 8/8  for  wasp venom),  main ly  in  52 kDa (honeybee)  and in  23 and 44kDa reg ions (wasp) .  A l l  pat ients  showed increa-
sed in tens i ty  o f  lgG4 bands that  were a l ready present  before V lT,  more pronounced in  52 and 44 kDa (honeybee)  and in  44 and
35 kDa reg ions (wasp) .

Conc lus ions:  Dur ing successfu l  V lTthere are changes in  in tens i ty  and number  o f  lgE and lgG4 b ind ing bands,  which could
ref lec t  the immunolog ica l  improvement  induced by V lT.  These changes are more pronouncedf requent  in  wasp Vl l  a  fac t  that
cou ld  exp la in  the best  resu l ts  usual ly  seen in  these pat ients .
Key-words:  A l lergy -  Hymenoptera -  lmmunotherapy -  lgE -  lgG4 *  lmmunoblot t ing.

IIUTRODUGTIOIU

Since the  in t roduc t ion  o f  pure  insec t  venom spec i f i c
immunotherapy  (V lT)  in  1974,  i t s  e f f i cacy  has  been
shown by  a  number  o f  s tud ies .  Never the less ,  the
i m m u n o l o g i c  m e c h a n i s m s  u n d e r l y i n g  t h i s  t r e a t m e n t
a r e  s t i l l  u n c l e a r  ( 1  )

The ind ica t ions  fo r  V IT  are  a  c l in ica l  h is to ry  o f  sys temic
react ions wi th respiratory or cardiovascular symptoms
in  adu l ts  o r  ch i ld ren  p lus  pos i t i ve  sk in  tes ts  o r  serum
speci f ic  lgE; or mi ld to moderate react ions wi th urt icar ia
and ang ioedema in  h igh ly  exposed adu l ts  w i th  repea-
ted react ions plus posi t ive diagnost ic tests (1,  2) .

T h e  m o n i t o r i n g  o f  t h e  i m m u n e  r e s p o n s e  d u r i n g  V I T
can be  done by  sk in  tes ts  o r  ser ia l  assays  o f  venom
spec i f i c  lgE and lgGi lgG4 ant ibod ies  (3 -5) ,  wh ich

(1 )  CHIUL-  Facu l t y  o f  Med ic ine  o f  L i sbon  (Por tuga l )  -
E -ma i l :  mcga  l vaos@fm.u  l . p t
(2)  lmmunoal lergology Uni t  -  Hospi ta l  Santa Mar ia -  L isbon (Portugal) .

cou ld  even tua l l y  p rov ide  da ta  t o  he lp  t he  a l l e rgo lo -

g i s t ' s  dec i s i on  t o  s top  o r  con t i nue  V lT ,  s i nce  i t  can  be

cons ide red  t ha t ,  i n  p resence  o f  t he  above  men t i oned

i m m u n o l o g i c a l  c h a n g e s ,  V I T  i n t e r r u p t i o n  c a n  b e

cons idered af ter  a  per iod o f  3  to  5  years  (6) .

The  f ac t  t ha t  nona l l e rg i c  beekeepe rs  exh ib i t  spec i f i c

l g G a  a n t i b o d i e s  i n  t h e i r  s e r a  ( 7 )  a n d  t h a t  s p e c i f i c  l g G ,

e s p e c i a l l y  l g G 4  i n c r e a s e s  d u r i n g  i m m u n o t h e r a p y  l e d

t o  t h e  s u p p o s i t i o n  t h a t  t h e s e  a n t i b o d i e s  c o u l d

p r o t e c t  a g a i n s t  i m m e d i a t e  a l l e r g i c  r e a c t i o n s .

Neve r the less ,  i t  seems  tha t  t he re  a re  no  s i ng le  l eve l s

o f  l g G  o r  l g G 4  t h a t  c o u l d  h a v e  p r e d i c t i v e  v a l u e

rega rd ing  t he  occu r rence  o f  sys tem ic  reac t i ons  f o l l o -

w i n g  a  s t i n g  c h a l l e n g e  ( 8 ) .

The  pu rpose  o f  t h i s  s tudy  vvas  t o  ana l yse  immuno-

b lo t t i ng  changes  i n  pa t i en t s  unde r  V lT ,  compar i ng

wasp ,  po l i s t es  and  honeybee  V IT  i n  rega rd  t o  t he  evo -

l u t i on  o f  t he  number  and  i n tens i t y  o f  pos i t i ve  l gE  and

l g G 4 - b i n d i n g  b a n d s .
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MATERTAT ANID METHOIDS

Fat  ients

Al l  pat ients  had a h is tory  o f  severe c l in ica l  react ions

af ter  hymenoptera s t ing and pos i t ive  sk in  tes ts  and

increased serum spec i f ic  lgE to  hymenoptera venoms'

We  s tud ied  8  pa t i en t s  a l l e rg i c  t o  honeybee  venom (7

ma les  and  1  f ema le ,  mean  age :42+9  yea rs ) ,  8  pa t i en t s

a l l e rg i c  t o  wasp  venom (4  ma les  and  4  f ema les ,  mean

age :  38 t13  yea rs )  and  1  f ema le  pa t i en t  a l l e rg i c  t o

Po l i s t es  venom (60  yea rs  o l d )  be fo re  and  du r i ng  V IT  (3

yea rs ) .  Du r i ng  V IT  a l l  pa t i en t s  we re  re - s tung  i n  t he

f ie ld ,  a t  least  once,  wi thout  any systemic  react ion '

Se rum o f  h i gh l y  sens i t i zed  honeybee  and  wasp

venom a l l e rg i c  pa t i en t s  se rved  as  pos i t i ve  con t ro l s ,

and  se rum o f  15  nona top i c  pa t i en t s  w i t hou t  h i s to r y  o f

insect  s t ing,  as  negat ive cont ro ls '

W * s t e r m  h l s t  f f n s n y s i s

lmmunoblot t ing was performed with the AIaSTAT

AIaBLOT speci f ic  lgE and lgG4 test  system (DPC, Bad

Nauhe im,  Germany)  to  insec t  venom a l le rgens  accor -

d ing  to  the  manufac turer ' s  ins t ruc t ions .

Br ief ly,  venom extracts were electrophoresed by SDS-

PAGE,  e lec t ro t rans fer red  to  n i t roce l lu lose  membrane

st r ips  and then incubated  w i th  50  _L  o f  d i lu ted  pa t ien t

sera  fo r  120 min  a t  room tempera ture .  Ant i - lgE or

a n t i - l g G 4  m o n o c l o n a l  a n t i b o d i e s  l a b e l l e d  w i t h  t h e

repor te r  enzyme a lka l ine  phosphatase were  immobi -

l i zed  a t  s i tes  where  pa t ien t  lgE or  lgG4 was bound to

venom ex t rac ts  on  the  membrane s t r ip .  By  add ing  a

chromogen ic  subs t ra te  fo r  the  repor te r  enzyme,

venom bands recognized by a pat ient 's speci f ic  lgE or

lgG4 were  v isua l i zed .  The co lour  deve lopment  was

s topped a f te r  15  min .  The bands ob ta ined were  quan-

t i f i e d  b y  d e n s i t o m e t r y  a f t e r  s c a n n i n g  u s i n g  t h e

Biosoft  Software (Biosoft ,  Oxford,  UK).  Signals in

controls or pat ients were regarded as being posi t ive i f

the i r  in tens i ty  ( i .e .  re la t i ve  a rea  under  the  curve)  was

in  excess  o f  the  in tens i ty  p lus  2  s tandard  dev ia t ions  o f

the  b lo ts  us ing  negat ive  cont ro l  sera '

To  ident i f y  ind iv idua l  bands ,  mo lecu la r  masses  were

assessed by measur ing the distance between the

edge of  the dye front and the centre of  the band of

in te res t .  To  ca lcu la te  the  molecu la r  mass  in  k i loda l -

tons  (kDa) ,  wh ich  a l lows ident i f i ca t ion  o f  the  respec t i -

ve al lergen, a lot-speci f ic  formula provided by the

manufac turer  was used.

RESUTTS

I Honeybee venom allergic patients- lgE and lgGa-

binding bands: Several  lgE binding bands were detec-

ted  in  the  reg ions  o f  10 ,  13 ,  15 ,  16 ,  44  and 52  KDa

(Tab le  1 ) .  The 10  kDa reg ion  may represent  the  te t ra -

mer  o f  me l i t t in  (9 )  and the  reg ions  o f  15  kDa may

represent  the  molecu la r  s ize  o f  phospho l ipase A2 in

di f ferent glycosi lated forms (9).  16 kDa and 44 kDa

bands represent  the  major  a l le rgens  Ap i  m1 (phos-

pho l ipase 42)  and Ap i  m2 (hya lu ron idase) ,  respec t i -

ve ly  (10) .  lgE b ind ing  to  13  and 52  kDa bands was

a l ready  ident i f ied  by  o ther  au thors  {7  '  9 l

The most  f requent  lgE-b ind ing  bands were  s i tua ted  in

the 16 kDa and 44 kDa regions,.  Al l  pat ients showed

pos i t i v i t y  in  the  16  kDa reg ion  and,  in  the  44  kDa,

seven of  the 8 pat ients $7,5y"1 also showed posi t ive

resu l ts .  In  the  13  and 15  kDa reg ions  there  were  s ix

pa t ien ts  (75%l  w i th  pos i t i ve  b ind ing  bands and in  the

10 and 52  kDa reg ions  on ly  two pa t ien ts  (25%)  sho-

wed posi t ive lgE-binding bands before VIT'

Dur ing  VIT  we cou ld  see comple te  d isappearance o f

some lgE-b ind ing  bands:  two pa t ien ts  in  the  13  kDa

reg ion ;5  pa t ien ts  in  the  15  kDa reg ions ,  1  pa t ien t  in

the  44  kDa and 52  kDa reg ions .  ln  the  10  and 16  kDa

reg ions  we d idn ' t  see  a  comple te  d isappearance o f

any bands; however,  there were s igni f icant reduct ions

in  the  lgE b ind ing  in tens i ty  (mean decrease o f  44  and

73yo, respect ively) .  In the other bands we have obser-

ved mean decreases  o f  lgE-b ind ing  in tens i ty  o f  57%

(13 kDa),  67% t15 kDa),  71% (44 kDa) and 39% $2

kDa) ,  a f te r  th ree  years  o f  V IT  ( tab le  1 ) '

R e g a r d i n g l g G 4 - b i n d i n g b a n d s w e f o u n d v e r y s i m i | a r
r e s u l t s  t o  l g E - b i n d i n g  b a n d s :  s a m e  r e g i o n s  ( 1 0 ,  1 3 ,  1 5 ,

16, 44 and 52 kDa) and approximately the same fre-

quence o f  pos i t i ve  bands ( tab le  2 ) .

A l l  pa t ien ts  showed pos i t i v i t y  in  the  16  kDa reg ion

and.  in  the  44  kDa and 15  kDa reg ions ,  seven o f  the

8 pa t ien ts  (87 ,5" / " \  a lso  showed pos i t i ve  bands '  In  the

13 kDa reg ion  there  were  s ix  pa t ien ts  (75%)  w i th  pos i -

t i ve  b ind ing  bands,  in  the  52  kDa reg ion  on ly  two

pat ients Q5%\ and in the 10 kDa region only one pat ient

showed posi t ive lgG4-binding bands before VIT'

Dur ing  VIT  we observed de  novo appearance o f

l g G 4 - b i n d i n g  b a n d s  i n  t h e  1 3  k D a  r e g i o n  ( 1  p a t i e n t ) ,

4 4  k D a  r e g i o n  ( 1  p a t i e n t )  a n d  5 2  k D a  r e g i o n

(3  pa t ien t t ) .  Th is  pos i t i v i t y ,  wh ich  was no t  p resent

be fore  V lT ,  appeared f i rs t  a t  12  months  and was

fur ther  inc reased a t  36  months .

In the three regions where most pat ients had posi t ive
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l gG4-b ind ing  bands be fore  VIT  (15 ,  16  and 44  kDa)
there  was an  inc rease in  lgG4 b ind ing  in tens i ty  in
these regions af ter  three years of  VIT (mean increase
of  49o/ "  in  15  kDa reg ion ;35yo in  16  kDa and 66% and
for  44  kDa:  %) .  In  the  10  kDa reg ion ,  on ly  one pa t ien t
showed ev idence o f  lgG4 b ind ing ,  even a f te r  th ree
years of  VlT.  In the 13 kDa region there was a mean
increase ol  50% and in the 52 kDa region there was a
mean increase o f  160% in  lgG4-b ind ing  in tens i ty  a f te r
three years of  VIT

I Wasp/Polistes venom allergic patients- lgE and
lgG4-b ind ing  bands:  Severa l  lgE-b ind ing  bands were
detected in the regions oî  22,  23,35, 44 and 52 kDa
(Tab le  3 l ' .23  kDa bands may cor respond to  an t igen 5
of wasp or pol istes venom (Ves v5 and Pol  a5),  35 kDa
may cor respond to  phospho l ipase A1 o f  wasp or
pol istes (Ves v1 and Pol  a1l .  44 kDa bands may cor-
r e s p o n d  t o  V e s  v 2  ( h y a l u r o n i d a s e )  ( 1 0 ,  1 1 )  F i g .  1 .

Before  V lT ,  we ident i f ied  in  a l l  wasp venom a l le rg ic
pat ien ts  (Tab le  3 )  lgE b ind ing  to  35  kDa reg ion .  Seven

pat ien ts  (81 .5%)  showed lgE b ind ing  bands to  23  and
44 kDa regions. In the 22 kDa and in the 52 kDa
reg ions ,  on ly  two pa t ien ts  had pos i t i ve  bands.

In  the  course  o f  wasp VIT  we cou ld  see comple te
d isappearance o f  some lgE-b ind ing  bands:  4  pa t ien ts
in  the  23  kDa,  1  pa t ien t  in  the  35  kDa and 4  pa t ien ts  in
the 44 kDa region. In the 22 and 52 kDa regions we
d idn ' t  see  a  comple te  d isappearance o f  any  bands;
however ,  there  were  s ign i f i can t  reduc t ions  in  the  lgE
b ind ing  in tens i ty  (mean decrease o f  44  and 59oó,  res-
pect ively) .  In the other bands we have observed mean
decreases  o f  lgE-b ind ing  in tens i ty  o f  71% (23  kDa) ,
55% (35 kDa),  75% (44 kDa),  af ter  three years of  VIT
( tab le  3 ) .

Regarding speci f ic  lgGa to wasp venom (Table 4l , ,  i t
was only in the 35 kDa region that we detected lgG4
b ind ing  in  a l l  pa t ien ts  be fore  V lT ,  w i th  a  mean increa-
se  o f  117% dur ing  V lT .  Three pa t ien ts  in  the  23  and
two pat ients in the 44 kDa regions, showed de novo
appearance o f  pos i t i ve  bands in  these reg ions ,  iden t i -
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Table 1 :  Honeybee venom lgE b ind ing reg ions (b ind ing in tens i ty  a t  d i f ferent
po in ts  0 ,  1  year  and 3 years  o f  VIT) .
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1 Y ,  3 Y I

0 , 0 l
:

8 ' : 1 1  :

8  0 . 0  0  0  0  0  0  0  0  9  1 1  4 5  7  I  3 2  I  1 5 , 3 7
Table 2 :  Honeybee venom lgG4 b ind ing reg ions (b ind ing in tens i ty  a t  d i f ferent  t ime
points  0 ,  1  year  and 3 years  o f  VIT) .
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f iable at  one year af ter  the start  of  VIT'  However,  in

bo th  reg ions ,  one pa t ien t  d id  no t  show any  lgG4 b in -

ding even af ter  3 years of  VlT.  The mean increase in

band intensity was 79o/o for 23 kDa and 128% Îor 44

kDa reg ion .  In  the  22  and 52  kDa reg ions ,  no  pa t ien t

showed lgG4 binding before VlT;  however,  dur ing VlT,

three and seven pat ients,  respect ively,  showed lgG4

b ind ing  bands in  these two reg ions '

In  the  pa t ien t  a l le rg ic  to  Po l i s tes  venom,  we cou ld  on ly

detec t  lgE b ind ing  to  the  23  and 35  kDa reg ions ,  (F ig '

2 )  and lgG4 b ind ing  to  23  KDa reg ion ,  w i th  an  inc rea-

se  in  lgG4 b ind ing  and a  decrease in  lgE b ind ing  in ten-

s i ty  dur ing  v lT '  inc lud ing  the  d isappearance o f  the  23

kDa band at  three years of  VIT ( tables 3 and 4) '

As  i t  can  be  seen in  Tab les  I  to  lV ,  there  are  ind iv idua l

pa t te rns  in  these var ia t ions  and there  are  no  apparent

cor re la t ions  be tween var ia t ions  o f  in tens i ty  in  immu-

nog lobu l in  b ind ing  bands or  be tween in tens i ty  o f

lgG4 or  lgE b ind ing  bands,  be fore  or  dur ing  VIT '

: izKó; 
' 
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Tab le  3 :  Wasp  and  Po l i s tes  venom lgE  b ind ing  reg tons  (b ind ing  in tens i t y

a t  d i f f e ren t  t ime  po in ts  0 ,  1  year  and  3  years  o f  V IT ) '
*Po l  -  Po l i s tes  venom a l l e rg i c  pa t ien t .
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Table 4: Wasp and Polistes venom lgG4 binding regions (binding intensity

at  d i f ferent  t ime po in ts  0 ,  1  year  and 3 years  o f  VIT) '
*Pol  -  Po l is tes venom a l lerg ic  pat ient '
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I t  has  been shown by  numerous  s tud ies  tha t  V IT  pro-

vides ef fect ive protect ion for  90-95% of pat ients wi th

a  h is to ry  o f  s t ing  anaphy lax is  who are  subsequent ly

res tung a f te r  therapy  (12) .  Bes ides  c l in ica l  da ta  ob ta i -

ned f rom acc identa l  f ie ld  s t ings  or  f rom in -hosp i ta l

s t ing  cha l lenges ,  the  immuno log ic  parameters  used

to  eva lua te  the  response to  V IT  are  serum measure-

ments  o f  spec i f i c  lgE and lgG or  lgG4,  the  la t te r

c o n s t i t u t i n g  t h e  p r e d o m i n a n t  a n t i b o d y  r e s p o n s e

dur ing  v lT  (13) .  Desp i te  the  fac t  tha t  most  pa t ien ts  do

have a  s ign i f i can t  inc rease in  spec i f i c  lgG4 t i te r  a f te r

reach ing  main tenance doses ,  severa l  inves t iga tors

have been unab le  to  show a  re la t ionsh ip  be tween

increased lgG4 and c l in ica l  p ro tec t ion  (9 ,14) '  The

same cons idera t ions  app ly  to  spec i f i c  lgE:  usua l ly

spec i f i c  lgE va lues  and sk in  tes ts  g radua l ly  decrease

dur ing  V lT ,  be ing  be low in i t ia l  va lues  a f te r  one year  o f

VlT.  However,  these tests do not have a s igni f icant

predict ive value, the except ion being i f  both skin tests

and spec i f i c  lgE become negat ive ,  wh ich  ind ica tes  c l i -

n ica l  p ro tec t ion  (1 ) .  o ther  au thors  have pu t  fo rward

the  hypothes is  tha t  i t  i s  the  ra t io  o f  lgE/ lgGa to  s ing le
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al lergens that  bet ter  re f lec ts  protect ion (9) .  In  the i r
s tudy  ana l ys ing  reac to rs  and  non  reac to rs  t o  s t i ng
chal lenge af ter  V lT,  the authors  propose that  protec-

t i o n  i s  i n d i c a t e d  b y  t h e  p r e s e n c e  o f  s i g n i f i c a n t
a m o u n t s  o f  s p e c i f i c  l g G 4  t o  a l l  s i n g l e  a l l e r g e n i c  c o m -
ponen ts  t o  wh i ch  t he  pa t i en t  has  spec i f i c  l gE ,  whe reas

absen t  o r  i nsu f f i c i en t  l gG4  to  on l y  one  a l l e rgen  t o
wh i ch  l gE  i s  p resen t  i s  assoc ia ted  w i t h  a l l e rg i c  symp-
toms  (9 ) .  l f  t h i s  hypo thes i s  i s  t r ue ,  immunob lo t t i ng

techn iques  a re  abso lu te l y  necessa ry  i n  o rde r  t o  de tec t
s i ng le  band  va r i a t i ons  i n  spec i f i c  l gE  and  l gG4  t i t e r s .
However ,  the assessment  o f  VIT ef f icacy by s t ing cha l -
l enges  i s  no t  w i t hou t  c r i t i c i sm ,  s i nce  some  non - reac -

tors  to  a  s t ing cha l lenge can present  systemic  reac-
t i ons  t o  subsequen t  s t i ngs  (15 ) .  Th i s  f ac t  t oge the r
w i t h  t he  e th i ca l  p rob lems  ra i sed  by  t h i s  t ype  o f  cha l -
lenges s t resses the need for  a  more pract ica l  method

of  assess ing VIT ef f icacy,  main ly  i f  i t  can show,  a t
l eas t ,  c l ose  co r re l a t i ons  w i t h  t he  ou t comes  o f  a  s t i ng
c h a l l e n g e .

I n  ou r  s tudy  a l l  pa t i en t s  su f f e red  f i e l d  s t i ngs  du r i ng
the course of  VIT and there were no systemic  reac-
t i ons  i n  any  pa t i en t .  Desp i t e  be ing  an  uncon t ro l l ed
cha l l enge ,  we  be l i eve  t hese  nega t i ve  f i e l d  s t i ngs  can
be regarded as ev idence in  favour  o f  VIT ef f icacy in
pa t i en t s  who  p rev ious l y  had  sys tem ic  reac t i ons .  I n
fact ,  our  data showed the ex is tence of  var ia t ions in
the  i n tens i t y  o f  spec i f i c  l gE  and  l gG4  bands  f o l l ow ing
V lT ,  wh i ch  cou ld  re f l ec t  t he  immuno log i ca l  p ro tec t i on

of  VIT in  pat ients  wi th  hymenoptera a l lergy.

I n  h o n e y b e e  v e n o m  a l l e r g i c  p a t i e n t s  o n l y  t w o
pa t i en t s  (4  and  8 )  d i d  no t  p resen t  d i sappea rance  o f
a n y  l g E - b i n d i n g  b a n d .  I n  t h e  r e m a i n i n g  6  p a t i e n t s  w e
cou ld  obse rve  d i sappea rance  o f  a  t o ta l  o f  9  l gE -b in -

d ing  bands .  Rega rd ing  l gG4-b ind ing  bands  we  cou ld
see  appea rance  o f  5  new  bands  i n  4  pa t i en t s  a t  t he

end of  three years  o f  V lT.  l f  we analyse the ra t io
l gE / l gGa  o f  s i ng le  a l l e rgen i c  bands  we  can  see  on l y
two  examp les  o f  pe rs i s tence  o f  l gE -b ind ing  bands
w i t h o u t  a p p e a r a n c e  o f  a n y  l g G 4 - b i n d i n g  b a n d s  ( 1 0

kDa  i n  pa t i en t  6  and  13  kDa  i n  pa t i en t  8 ) .  Howeve r ,  t he
in tens i t y  o f  any  o f  t hese  two  l gE -b ind ing  bands  was
ext remely  weak and therefore,  probably  not  respon-
s ib l e  f o r  any  c l i n i ca l  symp toms  a f t e r  cha l l enge .

In  wasp/po l is tes venom a l lerg ic  pat ients  there were

a lso on ly  two pat ients  (2  and 4)  who d id  not  present

d i sappea rance  o f  any  l gE -b ind ing  bands  and ,  i n  t o ta l ,
we  cou ld  reg i s te r  t he  d i sappea rance  o f  10  l gE -b ind ing

bands in  7  pat ients .  However ,  the main d i f ference to
honeybee  venom a l l e rg i c  pa t i en t s  was  seen  i n  l gG4-

b ind ing  bands :  a l l  wasp -a l l e rg i c  pa t i en t s  showed  de
novo appearance of  a t  least  one lgG4-b ind ing band not
present  before V lT,  in  a  to ta l  o f  15 new lgG4-b ind ing
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bands.  Fuf thermore the mean increase in  in tens i ty  in

the to ta l  lgG4-b ind ing bands was approx imate ly  400%

in wasp versus 55% in  honeybee venom. Regard ing

lgE -b ind ing  bands  t he  mean  dec rease  i n  i n tens i t y  was

68% in  wasp versus 71% in  honeybee venom.

These  changes  a l so  re f l ec t  i n  t he  ra t i os  o f  s i ng le  a l l e r -
gen  l gE / l gG4-b ind ing  i n tens i t y ,  wh i ch  have  shown  a

cons is tent  tendency towards decreased va lues over

the  t h ree  yea rs  o f  V lT ,  more  p ronounced  i n  wasp  V IT

where we observed reduct ions o f  lgE/ lgG4 ra t ios  o f

m o r e  t h a n  t e n  t i m e s  i n  a l m o s t  a l l  b a n d s .

I ndeed ,  i t  i s  qu i t e  i n te res t i ng  t o  see  t ha t  t he  immuno-

l og i c  changes  t ha t  we  desc r i be  a re  much  more  p ro -

nounced  i n  t he  wasp  t han  i n  honeybee  V IT  pa t i en t s ,  a

fac t  t ha t  cou ld  he lp  t o  exp la i n  t he  be t t e r  c l i n i ca l

r esu l t s  obse rved  i n  wasp  V IT  by  seve ra l  au tho rs  (16 ) .

S ince  ou r  s tudy  has  on l y  i nc l uded  pa t i en t s  t ha t  we

regarded as hav ing been successfu l ly  t reated wi th  VIT

i t  i s  r ea l l y  imposs ib l e  t o  s ta te  wh i ch  magn i t ude  o f

change  i n  l gE  and /o r  l gG4-b ind ing  i n tens i t y  w i l l  be

the most  he lp fu l  to  d iscr iminate between successfu l

and  non -success fu l  V IT  o r  t o  he lp  i n  t he  dec i s i on  o f

s topping VlT.  However ,  we be l ieve that  the data f rom

th i s  s tudy  emphas i zes  t he  impo r tance  o f  l ook ing  a t

i nd i v i dua l  pa t t e rns  and  a t  changes  i n  t he  i n tens i t y  o f

l gE / l gGa  b ind ing  t o  s i ng le  a l l e rgen  bands .  We  a l so

bel ieve that  best  VIT resu l ts  can be expected when

the re  i s  a  s imu l t aneous  dec rease  i n  i n tens i t y  o f  a  ce r -

t a i n  l gE -b ind ing  band  (p re fe rab l y  t o  ze ro )  t oge the r

wi th  an increase in  the in tens i ty  o f  the respect ive

l g G 4 - b i n d i n g  b a n d .

GONGTUSTOTUS

During successful  VIT there are evident decreases in
the  in tens i ty  and number  o f  spec i f i c  lgE-b ind ing
bands and a  complementary  inc rease in  the  number
and in tens i ty  o f  lgG4-b ind ing  bands.  These changes
are  more  pronounced or  more  f requent  in  wasp than
in honeybee VlT,  a fact  that  could explain the better
resu l ts  usua l ly  seen in  wasp-venom a l le rg ic  pa t ien ts .
The s ign i f i can t  decrease in  the  ra t io  o f  spec i f i c
l g E / l g G a  t o  s i n g l e  a l l e r g e n s  c a n  r e f l e c t  t h e  i m m u n o l o -
g ica l  improvement  induced by  VIT  in  a  more  accura te
way than s imp le  serum spec i f i c  lgE or  lgG4 measure-
ments  to  venom ex t rac ts .  More  s tud ies  are  needed in
order  to  de termine i f  these immunob lo t  f ind ings  can
be cor re la ted  w i th  re levant  c l in ica l  da ta ,  namely  w i th
the  ou tcomes o f  s t ing  cha l lenges  in  success fu l l y  and
non-success fu l l y  t rea ted  pa t ien ts ,  in  o rder  to  de termi -
ne  i f  th is  cou ld  rea l l y  be  a  be t te r  and sa fer  too l  fo r  the
assessment of  the ef f icacy of  VlT.
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