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Capture assay

An improved qlrantitative method
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(Rece ived  B  Apr i l  1992 ,  rev i sed  rccc i vc 'd  S . l t rne  1992 ,  accep ted  l7  Ju l y  1992)

A capture assay for the measurement of  speci f ic  IgE in the serum of al lergic pat ients is dcsc: t ' ibed.

lu.s ing monoclonal  ant i -human IgE (coated to t l rc r .vel ls of  a rnicrot i ter  p late) anci  b iot inylated al lergcns in

soh.r t ion.  In a s ingle incubat ion,  IgE is bound to t i rc sol ic l  phase through thc Fc f ragrnent and biot i r t -v lateci
al lergens react u, i th their  speci f ic  IgE Fab regions, i f  present.  In a sccond step, streptavidin- l - i [ ìP
conjugate is added to rr :veal  the arnount of  b iot in f r rcd on the soi id phase. Quant i tat ive deterrninrt t i t lns

are obtained by conrpar ison with a standard curye o1' totai  lgL,  incLrbatcd r ,v i th a biot inylated tnonoclortal

ant i - IgE, complementary to the one cnrployccl  as capturc ant ibot ly.  
' I 'he 

assÍry is unaffccted by al l r : rgct t -

speci t ic  IgG, shows gt lod intra- and interassÍ tv rcproducibi l i ty  ancl  is  l inear over a r ,v ide range of  spcci f ic

IgE concentrations. 
'I 'he 

rnethocl could [re r-rsc'cl rvit]r a rvide range of different allergens.

Key u,ord,s:  Speci f ic  IgE assay;  Al lergen
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lntroduction

l' i te RAST techniqrre, clevel<lpecl by Wicle ancl
co-werrkers (Wicle et al., 1967), permittcci f 'or t irc
first t ime tlre detection of allergen-specif ic Igh, irr
lrurnan serum. 

'[ 'his 
rnethod, entploying cellLrlclsc:

paper discs as the al iergen-carr ier  sol id phasc
(( lesl(a et  a l , ,  1972),  has becn wiclc iy used f  or  ìn
v i l ro  d iagnos is  o I  IgE- r lec i ia ted  a l l c rgy ,  r lesp i tc

Corr, :spanclen(:e Io:  V.  Ol ìv ier i ,  I ìac l im S.p,A, ,  l l " .&D, I . ,a l r

oratr . r r iss,  Via t le l  lv lnre l3 l ,  00040 Ponrc 'z ia ( l {ornc),  ì ta l5r
' f c l . :  

+ -  39 -6 -91 ,0 i ì . 364 ;  I t rax :  + '  39 .6 -91 .06 . l?8 .
Abbrct :  i  at iorr . r . '  I {  I lP,  horse l i t r l ish peroxic lascI  IJSA, hovir rc

senu l l  a lbunr in ;  OPD,  o - ; r l runy lcnc rcJ ia rn ine , l i ' l L ' l ;  B - ( lA l ) -
N I  IS ,  b io t i ny l -e -a rn inocapro ic  ac i r l  N -hyc l roxys t rcc in im ic le  es -
l  c l  l  )MF, N. N-dinrc t l ty l fornrant  i r le;  PI IS.  p hr :splr  u tc -buf l 'c  rcr l

sa l i ne ,  p l ' l  7 ,5 .

sonlc thcorct ical  anci  pract ical  J imitat ions.  r \mottg
the  {o rnrer  i s  poss íb le  in te r fe rence by  a l le rgcr t -
s i reci f rc lg( ì ,  which colr lc l  resul t  in at l  unde rest . i -
rna t ion  (Zc iss  c t  u i . ,  1981) ,  and the  uss  o f  c l i f ' f c r ' -

cnt  sol id phases fr : r  standard atncl  samples.  wi th

the  rcsu l t ing  i rnposs ib i l i t y  o f 'o t r ta in ing  a  t t 'ue
c,;rr;tntital. ive assiry t"rl '  spccific igÌ-:. l ìrom thc prltc-

t ical  poirr t  of  v ierv l ì .ASl '  assays nrc di l ' l ' ìcr"r l t  t r l

lutomate ancl  arc t inte-consutning, al tht l t tgh sol l l t )
nrodi f : icat ions of  tht :  c lassical  proccclut 'c l t i tvc

shor teuec l  thc  incu t ra l ion  t iu res  (Pecot r t l  c I  e l . .

1986; Kcnrcny and I{ ic l rarc ls,  191i8).  Somc vùi ì l 's
ago, i ) lebani  et  a l .  (19$6) descr ibecl  et  new assi t )1
l 'or  spcci f  ic  IgE, basr:el  or t  the capturc of  total  lgE
by a nr icr"ot i ter  p lat t  cr :atccj  wi th ant i -huntart  lgL, ,
fo lknvccl  by the acirJ i t ion <l f  a biot inylated al ier ' -
gcn. " fhe bindirrg of  a l lcrgett  to thc spt :c i f ic  Ig l ' : ,  i1 '
pre serì1. ,  wi ls reve alecl  t ry incubal . ing the rni-



h h

. t : ; : :
crtiplate .+f,{ffii&ffii.4. coniugate. This ap-
i i ' - r ) l ìch avoi t ìccl  the inter[er-cnce of  a l lcrgen-
spcci i ic  IgC. Nevertheless the authors found a
ilarl<ecl i 'educiion 

.in 
the levcl of specific IgE

when high amounts of  non-speci f ic  IgE were
lrc ic lcd to thc sample sr-rggest ing an insuff ic ient
binding capacity of the anti-IgE -coated solici
phase.  ì

1n the assay described here rve have been able
to ovcrcome this I imi tat ion by a careful  select ion
o i  rcagents  and assay  cond i t ions .  A  quant i ta t i ve
cst inr l r t ion of  the captured IgE was obtained bv
incLrhat ing  d i lu t ions  o f  IgE s ianderd  in  the  f i rs i
step of  the assay with z l  b iot inylated monoclonal
l tnt i -hLrman IgE ant ibocìy conrplementary to thc
onc  cnrp loyed fo r  coa t ing  the  so l id  phase.  S t rep-
tavidin-FIRP conjugate was used as the ènzymatic
tracer for  both stanr lard and samples.

l\4atcrinis anc! methods

Raagent.t
Riol inyl-e-ami i rocaproic acid l / -hyclro.x) ,suc-

cirrimicie ester (II-CAP-NIFIS) was purchasecl fr-om
C' i i lb iochcrn,  La Jol la,  CA. BSA prc: tease-free
lvas fronr Intergen Company, Nerv york. phos-
pho l ipas l  A ,  ( f ru rm bce veno in) .  OpD tab le ts  ( i5
rng).  neontygin sr-r i fate.  streptr l rnycin str l fate,  i ìnt-
pl totc i" ic in 13 anqj  capr) , l ic  acic l  were purchasecl
f  ronr Sigrna Chemical  Co.,  St .  i -ouis,  MO. Strep-
ta ' ic i i r r  ; rncl  horseracl ish peroxidase were fronr
Ì lochi ' i r rgr : r '  lv lannheim, Gernrany. pur i f ied hu-
nt i ìn Ig l i  ( f lo in nryeloma serurn) was purchasecl
f 'rollr lr itzge ralcì Indtrstries, Cheln-rsforcl, MA.
F'r : l r1I ,  pur i f ieel  according to Dancjeu et  a l .  ( t990),
was ol.riainecl f iorn Irnmunopharm, Ir-rance; all
ot l icr  a l letrgcn preparat io l ls  were f rom A. l lergcln,
i i r rgclhulrr ,  Sr,r ,ede:n.  Protein r \ -sephar.osc CL-4lJ
\ \ , i ts  obtaine cl  l ' ront  Pharmac:ìa,  Uppsala.  Mi-
crot i tc:r '  p latcs (Maxisclrp) werc purchasecl  f rorrr
Nrrni : .  ì { . , , rski lc lc,  l )enmarlr .  [J l t rogel  AcA44 rvas
f  ro r r r  l . l l . f . ,  F rance.  A l l  o ther .  chern ica ls  werc
lrclrn fulcr"c'k, Darrnstadt, (iermanv.

,\ t t '  tt r r t,s' r t t tt p lts
Scnrrn santples were col lectecl  i rc lm non-atopic

sutl je cts ancl alle rgic patients ancl stor:ecJ at *- Z0"C'
t r r t  t i l  ; r s s i r y c c l .

fu{onocIonaI c*ffiWr-d tr:fiatt antÌ purification
RALB/c mice were immunized by repeateci

intraperitone*l injections wirh 50 ,r 'rg 
,of, purif ied

irl i inern IgE. Fusion of spleen cells witir SP2/O-Ag
1:l myelorna ceils was performed according to
Kóhler and' F,{ilstein {1975). From the hlro-ridoma
selection. tr,vo monoclonals were chosen, both of
lgGl c lass,  d i rected against  two dist inct ,  non-
over lapping epi topes on the trc f ragment.  The
affinity eonstants of these reeigents were 3 X l0e
l /m (c lone l )015) and 1.5 x I }e I7m(clone D016).
r\ntibodies were purif iecl from ascitic f luid ac-
cording to McKinney zind Parkinson (1987).
Br icf ly,  asci tes were di lutecl  1/5 in 0.06 M ac-
etate buffer pH 4.0, before albumin and other
non- lgG proteins were precipi tated with capryl ic
acid. After centrifugation, the supernatant was
cì ia lyzecl  against  PBS and the ant ibodies concen-
trated by ammonium sLi i fatc precipi tat ion.

Iì iotittvlntiort
A l l c rgens  and an t ibod ies  were  c l i sso lved in  0 . i

ivl NaHCO, and biotin-vlatecl try aciciing appropri-
ate amounts r>f  25 nrM B-CAP-NHS in DMF.' l  

hc concentrat ions of  protein and the addecl
volurncs of 25 mN{ B-CAP,NHS were as follows:
f r r r  monoc lona i  an t i - IgE Dt l i6 ,  1 .3  mg/ml  and 14
pl /nt i .  for  / rc/r l i  anci  phosphol i i lase A",  I  mg/rnl
irncl I0 y.l in't l ; !..oliwn pcrentt( pollen rvas ex-
trrrctccl at" 2 tngi ml in 0.I M lt{aHCO., the e,x-
t rar : t  f  i l terecl  ( { } .22 F,nt  pore s ize) ancl  acic ied wi th
10 7-r i l rn l  of  25 rnlv l  I I -CAP-NI{S. After incuba-
t ion fc l r  3 h : t t  roonr tenrper: iLure,  the nr ixtures
wcrc rl iulyzecl i igainst P|SS clvernight at 4'Cl. T'o
tlro biotinylntcci prochlcts l%, BSA, A.05o/o Tween
2t) and 0.5 nrg/rl l lrtraN,, were adclecl and thev
\\ 'crc s lorccl  in al iquofs at  -  20'C unt i l  usecl .

l'rrcystt rttti ott o.f',rt repta t,iclin- l"l {l.P conjugate
.l rng of' strepttviclin wLll 'c c:onjrrgated with 5

rrg of' I '-tR.P ac:corcling to ther Ni:I()" methocl of'
Nrrkarre l rnr l  l i ru,aoi  ( l r974).  ' l 'he 

conjugate was
gel  f i l terer ' l  on tJ l t rogcl  AcA ;14 column (1. .6 X 85
cm) elutccj  in I ' ,F lS,  

' i 'he peak col ' rcsponci ing t r l
f l rc nrononrcr ic cronjugate wns col lc:ctc i l  ancl  lVp
Iì$A, 0.1 rrrglml nccmycin. 0.2 nrg/rnl str.epto-
rnycirr anel j j  p"e/ntl arnphoteriein IJ were arJclerl
trcl'orc stCIra${* iìt 4*C'. 1'hc conjugafe wrìs rrsecl for
s ix months wi thout detcetatr le loss of  act iv i tv.



Prepargtian of anti-lgE coated. mic'rspla,Íes ,.. ,, ,: :
Piir if ied anti-lgE (clone I)015) was partially

dcnatured bcfore coat ing by s l ior t  t in ic cxposure
to low pFI, in order to increase binding to the
sol id phase ( Ishikawa et  a l . ,  1980).  Ant ibodies
were f i  st  d i iuted at  300 LLg/ml in 0.1 M ci t rate
buffer pH 2.6 and kept for 5-i0 rnin at room
tcmperature, then further diluted at 10 p"g/ml in
1 M potassium phosphate buffer pH 8.5. 

'fhe

resulting coating solution was distributed in Nunc
Maxisorp microplates (:00 p"I/we|i) and incu-
trated overnight at room temperature. Tlte pìates

were aspirated and rvashe,d four times u'ith 0.1 M
ci t rate buffer pH 5.0 containing A.I%, BSi\ ,  dr iecl
under vacuum and storecl at 4'C.

Assalt proceclttre.
IgE standard diiutecj in bttvinc serum and

serum samples were pipetted into the nr icroplate
(100 p. l /wel l ) .  Biot inylated ant i - lgE clone L)01t j ,
d i lu ted  1 / I5A0 in  P I IS  conta in ing  l ló  BSA.0 .05c / , '
"f i,veen 20 and 0.-5 rng/nl Nal.l1, \\ 'r ls adclec'l to the

s tandarc l  rvc l l s  (  100 p lTrvc l l ) .  
' l o  

thc  santp les
wel ls,  100 i r l  of  b iot inylatccl  a l lergcns cl i luted in
the same buffer wele adclecl. 

' [ 'hc 
working cli iu-

t ion of  eacl- t  a l lergen was deterni ineci  by t i t rat ion
exper iments (see resui ts sect ion).  

' i 'h t ;  
microplate

0 10 ?0 410 '10 50

l c l  [ ,  u n t l - q / t r l

o , /

was incuhatccl  fo l  I  h t ;n an orbi t i r i  s i raker ( IZUO

rpm) at  roonl  tetnperature.  the n rvashed four
t imes rv i th PBS-0.05% Tween 2A. Str 'eptavidin-
HRP conjugate u'as diluted 1/35A0 in 20 rnN{
Tris-IlCl buffer pFI 7.5 containing tl. l  M NaCl,

17a BSA,0. l  mg/mi neomycin,  0.2 nrg/mi strep-
tornycin and 5 pg/ml amphotericin B and added
to all wells Q\A p)/weii). The plate. was incu-

bated for 30 min at rooru temperature on an

orbital shaker and then washed as above. T'o each
well 200 pr.l chromogen solution (3 nlg/ml OPD

and 0.037o Hr.O, in 0. i5 M pirosphate-ci t rate

buifer pF{ 5.0) were adcled and the piate wers

incubated for 15 min at room tempcrature. The

enzynle reaction was stopped b-v aclding 100 pr.l of

2 N HrSO* and the absorbance tneasured at 492

nm with an Anthos 2001 Reader. 
'I 'he 

c.oncentra-
t ion of  speci f ic  IgE in the samples was then

obtained from the standard curye.

As,stty ccilibration
'T'he 

lgE standard entplot ,et l  i i ' t  t  hc pl  esent

met i rod  rvas  ca l ib ra ted  aga ins t  the  2nd I .R .P.  to r

ISE (WFIO 15 /502),  which contains 5000

ILJ/ampoule.  Horvever,  s ince this reference
preparat ion is intendecl  only fbr  c i i l ibrat ion of

total IgE, assays, t ire speci{' ic lgE lcvels meiisured

?0 3(;

l g  F : ,  u n r t t ;  / r n l

[:
c

(J1

ci
o

b

N

c)
o  1 0

I r i g .  l  .
rv i thout  ( / r )  previorrs cxfx)sure
p r r t a s s i t t t t l p h t l s p h a t c b u f î e r p I - 1 B . 5 . C < l t t c e l n t ' r a t i t l n s o | a r r t i . I g E i n t h e c o a t i n g s c t l u t i c t t t w e r e 2 0 g / f |

(  e )  and  ? ,5  p rgTr r r l  ( x ) .  t t i o t i ny la ted  an t i ' l g l i  D0 l f i  r v l s  e i i l u tec l  l / 1 .500 .  B ; i r , *  . lSD.



6E

in the samples b,v
pressed in U/ml.

the presenf'ff iethod rvei-e r-rx-

ILesults

Optimal assay conditions
As shown in Fig. 1a, pre-treatment of anti-IgE,

at pH 2.6 before coating resulted in a marked
increase in bincl ing capaci ty to the microplate.  as
juclged by the dose-response cuia/e obtained rvith
total  IgE standard and bior inyiated anr i - IgE di-
luted 1/1500 compared to microplates coatecl
wi th the same concentrat ions of  ant i t rody but
without pre-treatment (nig. Ib). This effect is
probably clue to the increased exposure of hy-
drophobic ;ìreas of the Fc region of the igG
molecule af ter  part ia l  denaturat ion at  low pH,
and was observed by Conracl ie et  a l .  ( l9g3) who
also employed other denaturat ing procer iures
such as 3 M urea or high tenrperaturc.

In order to verify assay sensitivity as a function
of biot inylated ant i - lgE concentrat ion,  ser ia l  c l i iu-
t ions of  th is reagent were tested. The highest
sensitivity was obtaine ci with a cli lution of
I /1.000-1/2000 (Fig.2.) ,  corresponcj ing ro a con-
centrat iorr  of  1 .2*0.6 p"g/nú, When higher con-

_-F-+-*- 
- *- -o-.-.-.'..---._.*_

*-'- \{

l / .10 ' . )Q

b r o l r n V l s t r ] ( 1  à n t r - ,  l ( l [ :  f ) 0 1 6

l : i& .2 .Var in t iou ' f  lss t iy  scus i t iv i ry  ; . rs  a  I 'unct iern  o f  b i . t iny_
la tec i  ant i - lsn  D0ló  c l lncent r i l t ion.  I ; r l :  s tanc lar rJ  a t  2 f l  (  r  ) ,  l0
(o) ,5  ( l )  ar r t j  0 lJ /nr i  ( ( ) )  was assayer , l  w i t i r  scvern i  c l i lu t i r :ns

of biot irrylated unri" lg[r.  [JÍrr * * SD.
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0 ro 2a 30 40 50
l g  E ,  u n i t s  / m l

Fig.  3.  Stancl i i rd curve of  tota l  IgE otr ta ined wi th opt imizcrc l
assay conr i i t i ( )ns (nìcair  o l  s i - '< cOrrsccut ivc assays).  Sensi t iv i ty
l i n r i t  ( m c a n  z e r o  s t i r n c l a r d  O D + 3  S D )  w a s  0 . 1 - 5  L J l n r l .  B a r :

+  S D ,

centrat ions of  b iot inylatecl  ant i - lgE were em-
ployed the optical ciensity clecreased, possibly be-
cause of an exccssive binding of biotin to the
solid phase resuiting in an irnpairecl binding of
streptavidin-HRP conjugate ch_rring the second
step of  the assay. Indccd uncler cclndi t ions of
reagent excess not all the biotin rnoli:cules would
be accessible for binding to thc streptavidin, cle-
spi te the use of  a spí tcc.r  arrn (c-aminocaproic
acid) between thc hiot in re: ; i r iue and t l :e ant i -
bocly.

tising tirc atrove describcd conditjons we ob-
tairted the standarcl curve sholvn in [ì ig. 3. The
assay sensi t iv i ty,  calcnlulccl  as the c jose corre-
sponding to tl ie nloan + 3 standard deviations ctf
the zero stanclard opt ical  i lcnsi ty (determiuecJ on
20 repl icates) was t) .15 t l - lml ,

' l 'he 
opt imal working cl i lut i r :n of 'each biot iny-

iatccl  a l lerge n rvas chosen orì  thc t rasis of  t i t rat ion
experirnents pcrlbrmecl witt i si:rit from allergic
and non-al lergic subjects.  Fior cach al lcrgen the
highest concentri lt ion war; selected which gave
opt ical  densi t ies lower t l rarr  thc:  scnsi t iv i ty l imi t  of
the assay using the sera of  r ron-al lergic i r :c l iv ic lu-
als. J'his c:orres!:onclecl tt> 4 p,g/ml for l/e/cll, 3.3
p.g/ml f r l r  phlr iph*r l ipasc A.,  arrd 5 p,g/ml for
I-olium pcrum( 1:ollcn.

I
l t"

'a''

';: .
'::
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IÌ{TRA_ AND INTERASSZ\Y
-TiON (CV) OI]SERVED ON
OF PATIENTS ALLEIìGIC
GENS (ir :  number of assays)

69

COEIIFICIENT OF VARìA-
TI_IRE,E SERUM SAMPLES
.fC DIFFERENT ALLE,R.

E
: .10
a

c
f,

n

: " "
a
c
c)
c

Sarnple Al lergen Specific IgE

U / m l + S D

CV

I rt t ra - a ssay t o riability

P42I D. pteronysstruts

P373 Cat epi thel ium

P219 Lolium perenne

I tt Í c ra s so\t L'a riability

I']4l() D. pteronyssinus

P j5 ( )  ca r  ep i thc l i um

1'}219 Loliurn perenne

1.24 + 0.06
18.70 t 0.58
49.30 t2.29

2.42+0.27
r 6 . 1 6 +  1 . 6 0
-s0.12 + 4 .10

4.87o 10
3 . r %  1 0
4 67o 10

9 . r %  l 0
9.90ft 10
8.2o/o 10

12.5 ?5 50

1 / 8  1 / 4  1 / 2

1 0 0  p l  o f  s e r u m  /  w e l l

l / 1  s e r u m  d t l u t t o n

I r ig.  4.  L. inear i ty  test .  Sera f rorn three pat ients a l lergic to,

rcspcct ive ly ,  I .o l i r t tn l )crctu l (  (  a ) ,  bee venoln (  x )  ant l  c ; r l

e p i thei ium (o)  when assayed et t  several  d i lut ions ageinst  the

standarcl  curue shorved a l i r reat '  re lat iot ts l t ip  bet iveen mc-a-

su re i l  spec i f i c  IgE  anc l  sa tnp le  d i l t r t i on .

Line,arity test
Sera from three patients known to be allergic

to, respectively, I 'ol ium pcrenne, bee venom and

cat epithelium were assayed trndiluted and Íìt

d i f lerent di lut ions in bovine serurn,  in paral lc l

rv i th the standard c l l rve.  Fig.  4 shows that a l inear

relationship was found betweetr the measured

speci f ic  IgE levels and sample di lut ion (cxpressed

as sample volume added to ttre well) on a l itteiir-

l inear  sca le .

,"{,r',rn,}r r e p r o duc ib il i t: y

Intra- and i r r terassay var iatr i l i ty  was assessed

erltploying threc different allergens and positive

sera corìtaitring high, meclium and lorv concentrtl-

t ions of  speci f ic  lgB. Thesc rc:sul ts are shclwn in

l 'ablc i ,

Inter.ference by higlt total lex:ls of lgli
" lwer sera f rotn al lergic pal ients,  or le posi t ivc

for cat epithelium and the clther otte positive for

Llec venom, were cach n-rixcd with differellt vol-

ume$ of a seruilt containing 2200 lU/ml of total
IgL:, hut RAST negative for both allergens. h,ach

mixturc containtsd SAVI af  a l lergic serutr ì ,  var iat : lc

amounts o[  to[al  IgE and wat;  made up to al

constant volume by adding bovine serum. These

rnixtures were assayed with the present method

ftrr specific IgE, against, respectively Feldl ancl

phosphol ipase A2, and the resul t  expressed in

U/ml. 
' i ' tre 

total IgE concentrations of each rnix-

tLrre was also assayed with an immunoradiometr ic

iìssay (total IgE IRMA kit, Radim, Italy) ancl they

wcre founcl to agree closely with the expected

values. Fig.  5 shows the var iat ions of  measttred

spccific IgE as a function of total IgE. For total

Ì l t a l  l gE  .  l L l  /  m l

I ; i g .  5 ,  l n t c r fe rcnce  o f  nc tn "spcc i f i c  l gE  on  the  spec i l ' i c  I g [ :

l t ss l r y ' .  Sc tu t t t  f ' r ( t t n  l r v t l  p i t l . i c t t t s  l r l l o rg i c  to  hec  ve l l om ( r )  o r

cal  epi thel iunr ( r )  were spikecl  wi th c l i f ferent  amountr i  of

non-speci f ic  IgE arr t l  assayed. Bar *  *  SD,
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'  IgE lcvels increasing from 25 !o approximatel_v

1100 IU/ml, the apparent reciuct ion of specif ic

serum (18.0 /21.0 U/ml).

Inte,rference by allergen-specific ígG
Sera from nine beekeepers receiv ing in i -

rnunotherapy with bee venom for 3 or more years
were treated with Protein A-Sepitarose CL-4II in
order to remove IgG. Packed gel and serurn, 0.5
mi each, were incubated for 3 h at roc-rm remperiì-
ture on an end-over-end rotator and the serunì
rccovcred by centr i fugat ion.  As a cclnrrol ,  thc
sera \ryere also submitted to the same treatment,
usii ig uncoupled Sepharose CL-48. Both control
irnd treated sera were testecl for bet: venom-
specific IgE using both the RAST' assay and thc
present methcld.  The resul ts are i l lustrated in
' I 'abie 

IL No di f ference was seen in the speci f ic
IgE concentrat ion bettveen control  and treateci
sera when tested with the capture-assay methocl .
With the RAST assay. I  out  of  9 scra show'ecl  i r
trvo-fold increase in specific Igll ievels after rc-
moval  of  IgG blocking ant ibodies.

Specific IgE assa1, on allergic seru
F ig .  6  i l l us t ra tes  the  resu l ts  ob ta incc l  on  { r

group of  95 sera f rom al lergic pat ients testecl  f -or
eight di f ferent al lergens using both thc present
method and the RAS'I proceclurc. Fior sarrrplcs
ranging from 0.35 to 15,0 RAS'I '  uni ts/nr l ,  spc-
cì f ic  lgH measure( l  u ' i th the prcsent ntethod l 'e l l

.i.AI]I-E II

lgG IN'I'ERFEII'ENCLi IN SPLllCIfil(ì lgi: ASSAY

RAS' I 'assa5 '
( l lASl ' lJ ,zn. '1 ,

Prcsenl  r r t r : l l roc i
( U 7 ' n i l )

i":g:: -9"y[]'i!*--;i;;r,'.r;i;
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I ì i11.  ó.  Compar ison bctw'ren spcci f ic  IgE concent lat iorrs o i r -
ta ineci  wi th the RAST procet iurc (arbscissa) ancl  the prescnl

nre thocl  (orc l inate)  on thc sanre sanìples.  The fo l lowing al lcr-
gcns were:  testeci :  cat  cpi thel i r :m (  e ) ,  bee venom (o) ,  I l .
pteronyssi t t t . rs  ( fJ) ,  r r - lacta lbumin (O),  p- lactoglobul in ($) ,

b i rch l ro l len (a) ,  Cladospor iurn erbcnun (r)  ancl  Lolùtm
.  I t t rennc  (a ) .

rv i th in the range 1.4 to > 50 U /ml.  AJl  the
sirrrrples with > 17"5 RAST' U /ml gave values of
> 50 U /  ml in cur assay; 1 1 of  them were di lutcd
1 / I0 in bovine serum eìnd were reassa),'e(l rrsing
bolh nlethods. T 'he lowest vahrc obtained (1.4

t , t / rn i )  wi th the RAS'I ' -posi t ivo sera was about
ten 1'olcl higtìer tharì t l ie scnsitivity l imit of the
ilssay.

l ) is t :ussion

' l 'hc 
captrrro-assay r lcthod clescr ibecJ herc rep-

rcscnts arr  improvenent,  l l r : lnt  both the theoret i -
cal  ancl  pract ical  point  of  v icw, over convent ional
assrì.vl ' i  I 'c"lr the cieterminotion o1' specific Igh, in
al le:rgl ic pat ients.  Our f inci ings conf i rm that i r r tcr ' -
{ 'e re nr:e by allergen-specific lgG is conrpletely
avoiclecl by this apprr:ach. as alreacly clemon-
s t ra tcc l  t ry  P le t ran i  e t  a l ,  (19Sé) ,  " [ 'hc  vc ry  Iow
concoRtrations of speci{ic lgli cletected, holvever,
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anr-l the vu.i iabie ratio tletween specific and total

IgF. clemanti a ."r--i-v cif icient anti-IgE colticd solit i

phase. 
'I"ire coatirig proceclure aclopied piovcd tc-r

be aclequatc l ì t r  t l r . t i  met i rod,  both in te in ls ' l f

sensi t iv i t l t  (mi i i tmal  deteciable levei  of  igE ivas

0.15 IJ/rnl)  i tnd for  t i re absencc of  s igni f icant

i r i ier f 'erence b-v i r igh lcve ls of  non-speci f ic  IgE in

the assay. i i rdccd, an increase of  total  IgE i r - r  t ì re

sample of  more i i ran -10 t ime s resui îe d i i r  a recluc-

t ion  s f  sn ly  i5 -25 ' i  o f  the  measurcd  spec i f i c

IgE,  wh ich  is  o i  l i t t i c  c l in ica i  re levancc .

fhc pro- l reatntcr i t  at  lor l '  pH of  the coat ing

ant ibocì ies wi ìs '  in ot l t  expcr ienc-e'  veD/ ef iect i 'e

in  reduc ing  the  so  c r r i led  'hook  e f fec t "  i . c . '  the

reciuceci  b inding oi  t racer ant ibocl l '  at  h ig i r  ievcls

r ; f  ana ly te  (O l iv ic r i  e t  a l . ,  1988) ,  anc i  shou ld  be

consic le reci  t i re nrcihod of  c i ro icc for  a l i  i : r l -

n lL lnoi ìssi ìys rcr l t r i l ing i i  ve:ry high bini l ing capaci t i '

o1 'so l i c l  ph i i sc .

A contmon l 'cat t t tc of  Rr\ST procedures i rncl

t l ic  presctr t  tnct l ioci  is  that  both pr 'ocl t rcc chcmical

rurocl i f ic ; . r t ior t  ot '  thc arnino groups of  thc al lcrgen

nl i . l icculc,  s i r tce thcsc arc involvecl  in the covalent

b ind ing  w i th  C lN l l r -ac t i va tecJ  cc l lu lose  or  in  the

biot inylat ion proccclLire ,  respcct ive ly.  in both

cascs, citri: i l ' ì ttst bc terkcn in orcicr to ltvclid irn

exccssivc:  nrodi Í ' ical ion t l f  t l ic  ant igcnic str t tct t t rc,

s incr :  th ìs  c i t i l .  i l i  o l i l  cxpcr icncc ,  rcsu l t  in  i l

nrurkccl  i t rct 'e i tsc i i r  the i t t inspi :c i f ic  l l in i l ing ol '

b io t iny la tcc l  a l l c rg ; * t t  to  the  rn ic r t lp la te .
"1 'hc assay c1c:sign. bci i rg l - 'asecl  t l l l  the c: lptLlrc

r l i  lg i . i  nrolc i : i t ics t . Ì t lorrgh their  Fc f ragrncnt '  J:er-
n r i t s  u  cL ì r rcc t  c l t ra t r t i t l i t i vc  es t i l t t i i t i o r r  o f  a i l  spe-

ci i ic  ig l i  agi i i t r r ; t  l  fotal  IgLr stanclarcl .  pro ' , ' ic lct l

that  a l l  the hr i t i t i r ty lat t :c i  con" lporìents of  thc assi t ; r

lurc cr t rc|ul ly t tpt i : r r i ; :crJ l is  tJt :scr i [ rcr- l  in thc rcstr l ts

sur " : t io r i ,  i , c . ,  l i t r i r te  t j  in  t l t "dcr  to  c lb ta in  thc  h ig i rcs t

S i j r ì s i t i v i t l '  w i t i t t , t r {  l r  s i g t r i l i c i r r r t  l l i t c k ! ' , r o t t t t t l  s i g , -

rr i r1.  [ i r r r t ì te t 'nt t t i , . r .  t l tc  L lsc ol  i ì  con.ìr l ìot l  sol i t l

p l l rsc l r l l  s t l r l i t i r l i . t i  ; - i t i< i  s i intplcs ancl  t l r ' - '  t l : rc i l { '

a l l c rgcus  in  th*  l i t l r r iL i  phasc  grc l i . l y  s im; r l i t ' i cs  t i r r :
tvhr" ; l r :  assir-v pt ' t tct : t i i i lc ,  r i ' i i ich c l t t t  Lrc casi ly otrr-

iornrcd t ty c:ot t t l , rLt t r : t ' -assistc i l  t t t r tc lnt l t ic  l iquic l

hancJl ing cc1 t t ipntc r t t .

l ) i l u t ion  tcs ts  pe  r l t : rn rcd  on  the  scr r ' r  o f  a l le rg ic

pl t icr t ts y ic l r l i : i l  i i r tcar rc la i ior ls l t ips hctrvcert  l l t t : '

n l* i rsurerr l  lcvci  r :1 '  rpcci f ic  IgL.  ancl  sat t ip lc c l i l t t -

t i t ) r ' r ,  thr . rS i r r r , l ic l r t rng t ,hc ul :sc:ncc t t l '  s i i t t t r ; r t i t . r t t

ct ' fucts e vcn i t t  h igh lcv* ls of  analytc.  l -o iv intr ; ' r -

j i

and interasslìJ,' r,ariairi l i t ies wàe obtainecl tor all

the al lcrgetrs le ste r-1.

In addi i ion io those clescr ibed. thc r lethocl  hzis

becn appl tet l  in our laboratory to scverzr l  other

al iergcns. anci  can he cmployed aiso to c ietect  IgE

cl i rccted i igr l inst  smal l  moiecules.  by using a sui t -

abìc haptcn cler ivzrt ive.  As an exai l lp le.  good re-

*sul ts rvere obtained iv i th penic i l l in G and V, by

conjugat ion . ,v i th poly-r-- lysine (v- tW 26500)

through 1-ethvi-3-(3-cl imethylarninopropyl)  car-

bocl i imic ie.  fo l lo ived by biot inylat ion of  resic luai

ant ino gr 'oups of  the poly l -vsine. This int ì rcated the

potcnt ia l  vzr lue of  the present nlethod fol  in v i t ro

cl iagr-rosis of  IgE, mc:diatecl  a l lergy.
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