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Absf ract

'The potency of  n l lc rgc l t ic  rx t t 'ac ts  cat r  t rc  dctcr rn inccJ i r r  v i t r< t  b-v  RAS' |  inh ib i t ion,  anr i  t l t i s  l i i ts  bcct l i t tc  thc

p rc f c r rec l  me thoc l  f g r  t I c  s tandu rc i i za t i on  o f  a l l c rg i : ns .  A  r i i sadvan tagc  o f  t h i s  t cchn i c l L t c  i s  t hc  i r r i poss i ì r i l i t l " c i '

obta in i r - rg  data about  a l lc rgcns bound to  thc  so l ic l  phase.  i .e . .  the countcrpar t  o f  f . i rc  inh ib i t ing cx t r i . tc t . ' I 'he Ì ì ' I : ,AS- f
( rcvcrse enzry Ínc a l lergosr t rbcnt  tc 's t )  is  basoc l  on thc ca l t turc  o f  IgE by a  spcc i f ic  ant iboc ly  LroLrnd to  nr i t : l . t l l i tc r  ' ' ,vc l ls .

thc  rcact ion o f 'capturcc l  lg l :  rv i ih  b io t in) , la tcc l  a l ie rgen and t l ' rc  development  o f  a  co iour  roact i t t l t  t ry  s t tbset l t tc t t i

ac lc l i t ion o f  s t rcptav ic ' l in -pcror i iJasc t inc l  r :hromogcnic  su l ;s t ra tc .  T 'hc  adc l i t ion o f  an a l lc rgcn ext r l tc t  i t r  i t  t i tLsc- rc-

spor lsc  fash ion compctes rv i th  thc  b io t iny la tcc l  a l lc rgen tud inh ib i ts  t l - rc  tes t .  In  the prcsct t t  s tLrc iy  I ì . I1AS' i ' inh ib i t ion

has becn evaluateci rvi th /)ci ' rr

becn  eva lua t cd .  REASJ ' i nh i l r r t i o r ,  i s  a  i r i i t cn t i a l l v  va luab l c  ncw  too l  l o r  t hc  s t l t nc l i t r c i i z l t t i on  1 ; J ' i i l l s l ' g , c i ì l r - ' c . d t l ' i t c t . .
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A. i lc rg lcr t ica i ly  act i r r t :  $u l )s l  i l l l ccs  ; t rc  1 I t 'o i  e i  I . ts  o t '

gl .vcrl l l rotci ns r,r ' i  t  h rnolt :ctt  I  n t '  wc i  glì1 s t 'ai :  ; l i  r l  g l ' t  o i t t

5  t r i  ( r 0  k l ) l r . ' l ' h e y  a l ' c  f ' l ' ù r ' 1 5 ' s o l t r b l c  i l l  i l ( l t l ( : ( ) r ' l (

so lu t i ons  L tn r l  a l ' c  t r s t r l r l l y  c l t r t c t l  r  l r l r i r l l y  1 l ' o t r l

sou rc te  n r ; r t e  i  i l r l s  s t t i : h  i l s  po l l ens ,  n t i l c s ,  a t i i r t t l t l

cp i the l ia ,  rno i l lc ls ,  iooc is tLr l '1 ' ,  c t r . : .  A l l t : r 'g r l r t ic  cx-

t racts  cons is t  i r t  ra the r  l tc tc l ' t t51ct l t ) t . ) t ls  r : t i r r  t t r i :s  o f

a l le lgens (sut :s tances i rb lc  to  i t tc l t " tcc l  l l l c rgc: i t i t :

s cns i t . i za t i o r ì  i n  hu l l i t t t s  i t l t d  t o  l ' s i l c I  r , r ' j 1 j r  l g l :
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;a@i*.ic antiiíodi+s). entigens (suirsrances able tg
induce ant i i rodics in animals ancl  î , , r  retct  iv i t i r
thenr)  and immLr'olo-qical ly inert  nraier ia ls.  Al ler-
genic extracts a 'c obtained by'  ext .act ion of  c lef^t-
ted source matcr ia ls wi th buffers ancl  by pur i f ic . -
t ion steps l-rasecl on molecuiar rveigirt exclusio'
( f i l t rat ion on porous membranes or gel  f i l t rat ion)
to remove sm.l l  *rolecules which are immunol.g-
ical l l ,  i r re levant ( for  a revierv see Baer et  a l . .
ie88).

The stirndarclizatio' of allergenic extracts $,as
i r r i t ia tec l  bv  Noon and Cantar  (1911)  u ,ho  c leve l_
oped a s inrple rrre thod to express the cc-rncentra-
t ion of  l r i lergcnic extr .acts basecÌ on a iveight/
volurne extract ion rat io (Noon unrts) .  They at .b i_
trar i lv  staied t l rat  I  g of  pol len sol l rce mater ia l
contained 1000000 uni ts.  Af terrvarcis stool  er  a l .
(1933)  p roposcc l  p ro te in  n i t rogen un i ts  (p i . , \U)
cor i 'espond ing  t r t  0 .00001 nrg  o f  r r i t rogcn.  F io rv_
ever",  many prOtcins in al lerge nic cxt l . i ìc ts are
a l le rge ' i ca l l y  i ' i i c t i ve ,  i .e . ,  u 'ab le  to  b i ' c l  igE.' I 'h is 

is the reason why uni ts Lrased on pr. te i '
content Í ì re conl l r letely indepencle. t  o1 thc al ler--
gen ic  ac t iv i t y  o f  the  ex t rac ts .  As  a  conscquence.
ai icrgc' ic proclucts sterndardized on t i rc basis ot '
protein content were charzrcrter izecl  by a poor
lot- to- lot  consistency ancl  sLrb-opt imal quai i ty
(Foocl  ancl  l ) rug Aclministrat ion,  i9g5).

In 196l  thc racl ioal lergosorbent rcsi  ( l ì .^" ,S.1.)
w,s deve lope d for  thc detect ion of  i i l ie rge'-
spec i f i c  lgE anr i t roc l ies  (Wic lc  e t  a l . ,  l9 r í7 ) .  l r  i s
-s r rbs tan t ia l l y  a  ' sanc iw ich '  

assay ,  in  wh ich  nn  a l l c r . -
gcl'r bor-rncl to iì solid plrase (cellr. ikrsc clisc.
polvstyrene l teacl ,  etc.)  is  reacteci  ' ,v i th r l  scnln. t
sanrple anci  thcn wit l r  at f in i ty-pur i i jcc l  r r .5 l_ant i_

hurnan lgl:.. 
' l"he 

bound racriclactivity is measured
anci  resul ts intcrpolatecl  r :n a stanclarcl  cuLve.

" t 'h is tecìrnr: l 'gy generatccl  a 'erv ntcthor. l  f .or
cvl i luat íng t l re potency ol  i l l lcrgcrr i t :  r rxtntcts,
c i i l l ec l  f tAS ' l '  i ' h ib i t i . '  (C l le ich  e : r  . ! . ,  1g74;
Yrnan,  1975;  F i 'o t rc ; r r  d  e t  í r1 . ,  lg7ó) .  , i ' i r i s  

con l_
mcuccs  u ' i t l r  thc  p rc i r rcu t r l t i c ln  o f '  r r l i r l r ro ts  c l l ,  r t
g:c. ls i t ive selr lur l  porr l  wi th a ser ics ol '  c l i lLr t iorrs of
lhe al lergenic extract  unr ler  assaJl .  

' l 'hc 
serunl

' l i q 'o1s  l ' c  thcn  res tcc i  w i th  the  I {AS ' l '  p rocc-
dure nnd thc rrore 1.rol .cnt  t i rc al lergenic ext lnct
runc lc r  i rssay ,  thc  h igher  thc  c legree  o1 ,  í r rh ib i t ion
o i rsc rvce l . ' l ' l re  rcsu l ts ,  exp l .csssrc j  as  pcrccn l  r ) l

í t i i i r f iui  , t i '  l tnr i i t t i l t t l , ; ! i r i t l  \ l t ' t l t rst l t  l7. l  i  1t59.tr1 l ,gI -/g0

', i6lsfftg.jorr;:*S'fa:,pkifted aga i nst th e ci i i u tion curr/e,
i lrc -5{)':) ' í, inhibit ing concentration is calculaterl
i ind cornpared to a reference exir i ìct .- fhe 

RAST inhibi t ion procei iure represents an
inrpi t r tant  tool  for  the control  and stanci-
arcl izat ion of  a l lergenic extracts.  At  present i t  is
performed by every commercial producer in or-
cier to cletermine allergenic potency and to en-
surc iot-to-lot consistency (Hoek ancl Kersten,
1988).  J- i re main technoiogical  probiems of  RAST
inhibi t ion are related to the sol ic l  phase. In fact
no data are avai lable about the quant i ty and the
qual i ty of '  a l lergens bound to the sol ic l  phase.' l ' Ì rese 

problems in standardiz ing reagents make
RAST' inhibit ion for allergenic porency analysis
valici for in-house standardization of extracts, but
not helpf'tr l fclr inter-laboratory stirndardization.

In a col l i iborat ive studl , ' to ic lent i fu a sui table
crtrLìct  for  thc f i rst  Wf{O-l tJIS lnter,nat ional
strrrrclarcl of I)ernmtophagoide.r ptet'otlyssirtr.ts.
t i rcrc wcrc c l isagrecnrents bctr . r ,een thc la l rorato-
l i t - :s in thcir  est i rnat io i r  of  potcnc_v b-v [ ìAS-f  inhi-
[ ; i t ion (  I ' ìorc l  et  &1.,  j  9S5).  Such cl isagreeme'nts
hir'c' [rcc^ attributed to cil,ralitative cliffcrcnccs
betrvccl t  the extracts unr jcr .  assay erncl  the al ler-
ltctìs iround to IìAST' solid phases. Moreover,
R;\S1- resr-rlts can be biarsccl by allergen-specific:
lg( ì  arr t i i rocJics,  whic.h in ntany sera interfere l ty
cornpct i t ion wi th tSE ani ihocl jes for  the salre
al lc i "gerr ic c icterminants ( l ,ynch et  a l . ,  Ig l5:  Zim-
rnenl ì Í t i l  c l  a. l . ,  1980).

" i 'hc ainr of  the pr:esent study was to c levelop a
r icr i '  nìcthocl  of  de termining al lcrgerr ic potenL:y of '
c.rtr;:cts. basccl t.rn the cclnrpctit ir ln [retween thc
al lergen uncle r  a issay arrc l  a corresponding biot in i , -
la tcc i  a l i c rgcn  prcpa la t ion .  ' l ' h js  

n rc thoc l ,  wh ich
rvc have cal lecl  I ìEAST' inhibi t ion,  is  n mocl i f ica-
t io i r  o l '  rcvu'se cnzynte i r r rmurrclassay (RE,, \S' | )
r rnr l  is  l rasct" l  on the captrrrc of  sanrpic IgI i  by a
spcci l ' ic  arr t i -humlrn Ig[ i  ant ibor. ly,  suhrsccluent rc-
ar: f ion q, i t . l r  ar ì  enzynle-conìugated al lergen ancl
t . i rc s i tcci f ic  sr"r l " rstratc (Moneo ct  a l . ,  lgS3; Cuevas
c i .  n l . ,  lQ t l .1 '  L )omingucz  c t  a l . ,  1gB4;  Bcau l ieu  c t
i i l . ,  l  1) .$6) () t ' ,  a l tcrnat ive ly,  rv i th í ì  b iot inyiatcci
al l r : rgcrr  ancl  i r , r r ther react ion wi th streptavicJin-
cnZ l , rnc  a r r r i  thc  spec i f i c  su l " . rs t ra tc  (p lcban j  c t  a l . ,
19, î f i :  ( ) l iv icr i  et  a l . .  lgq3),  Thc RHAST preice-
ci i " r r"c hns prcviously beern appl ier l  fo the s l t rc ly of ,

l ,!2



ailergenic cross-reag.g$v$gr;,fgpr{gy.een, ijusis of
{,rbeche trud iì.; imirt rvood in patients r.vith occu-
pat ionai  asthma (Hinojsa et  a i . ,  i986).  T 'hc pre-
sent str-rdy \,viìs pcrformed using the foilou'ing
important al lc-rgcns: i rouse dr ist  mite [ )er-
tnatophttgoicle.E ptcrorryssintn, Parietario itdttica
and mixed grass pol lens.

?.  Nlater ia is and nrethods

2.1.  Sera

Negi i t ive seluin comprisecl  a pool  of  at  least  20
sera of  non-atopic pat ients.  Posi t ive serum pools
were prepared by mixing approx 100 sera from
atopic pat ients l - raving RAST values of  c lass 3 or
-1.  Three st :paf  i ì te pools were prepared. react ive
aga ins t  the  3  a l le rgens  under  s tudy .  f 'he  sera
\ ivere subdiv ic ler l  i i i to srnal l  a l iquots and kept at
-- 2{J"C rintiI r-rsccl.

2. 2. rll le rgett ir: t,.{í t'tt c' t.\

' fhe  
fo l lo rv ing  a l le rgcns  huvc  been s tud ie t l :

I) e rrn a t o 1t h a ;1 o i tl e.s p t c ro r t1,.s.s i t t t t.s' h o r"rsc cl r.r s t mi te
(DE,R)

Parietaria jutluicu pollen (PAR)
rnixcd grass pol lens (CiRASS)

' l 'he 
cxtrarcfs lb l  b iot inylat ion wcrc cxtractct l  in

PISS at  5% weigir t / r ' r t l l rmc rat io,  overnight at  4"C
rv i t l i  cur r t inuor . rs  s t in ' ing .  A f ' t c r  cer l t r i fuga t ion .  thc
clear sulnatr : rnt l i  \ \ ' r . re l i l tercd through Mi l i ipore
0.?" p.rn rnembr ' í ìncs antJ thern storccl  f rc lzcn i rnt i l
use  c l .

. fhc 
extracts subnr i t tecl  to analysis werc bulk

cxtrncts Lrsccl  l 'or  thc prepi t rat ion of  c l iagnost ic
and theraperr t ic  px.udLrcts,  ' l 'hey 

were extracrtecl  at
r tn 8%, weight/volrrnre rat i r t  anci  kept lyophi l izccl
r . rnt i l  t rsecl .

' I 'he 
i l : lR ( in-hoirsc rcf 'crcnce) extracts \ \ ,erc

2?1, lvcightr /volunrc ext t 'acts in I r l ls ,  wcrc.  c l ia l -
ysed aga ins t  P I3S.  f i l t c rc t i  th r r l r - rgh  Mi l l iporc  0  2
Ér ,mr  nenrbr " l r i res .  iL l i c l i ro te t l  in  c rnc-dose v ia ls ,
l yoph i l i zec l  anc l  s lo rcc l  a r  " - "20"L ì  un t i l  uscd .

2. "1. RAS'l '  inihibit ir)Ì ' t r(,dgutt.î

Polystyrcno bclrc ls.  cJiamcter 6.4 nim ernd rv i rh l t
nrrrgh sul f  acer worc uscd ns t l re sol id suppurt ,  

' l 'he

r 8 3

a I le rge n s we rc iro u n ci {q'!@ags,,,a€cordi ng,to .a
patcntcd pi  occdure ,  base d on act ivat ion of  the
surfacc by glutaraldeiryde ( i ta l ian Par.  l 'T '  Zl i08-
83 anci  extcnsions).  Soi id supports coated with
DER, P,r\[ì and GRASS rvere avaiiairle as a part
of ur RAS'I kit (Sferikit. Laborarorio Fitrmaceu-
tico Lofarrna, lv[i lan, Italy).

Goat 
rr ' i I-anti-l- iuman 

IgE antibocly. e-specific
and affinity-purif iecl gracle, was obtaineci from a
commerciai  source (Ster ik i t ,  l -aborator io Farma-
ce ut ico Lof ai  ma. lv l i lan" i ta ly) .  

'J 'he 
r ,vashing solu-

t ion was 0.15 lv i  NaC-l  containing{) .4?i ,  Tween 20.

2.4. IltlST' inlibition rtrutce.tJure

RAS'|  inhibi t ron for al lergenic potency assays
was pcrfoi 'n1ct' l  according to the foilou,ing proce-
cìure :

( i )  a l lcrgcnic c:xtracts f r . r r  e lssay werc ser ia l ly  i i i -
Iutccl  , l - îo ld i r r  c- iu i r l icate.  in PBS. and 30 pl
ol  cacl i  d i lut ion \ \ /crc t r l i r rs l 'er lcci  i r r to 3 nr l
p las t i c  t r - rbcs ;

( i i )  2{)  pI  o1'  thc i tosì t ivc serunt wt:re acldeci  to
cach tubc. anci  the tutres vortexecl  lor  a short
t i r "ne:  thc posi t ive cclntrol  was propared by
rlixing 30 g.i of I ' IIS ancl 20 pr,l of positive
serLlm, the negat ivc cr lntrol  by mixing 30 g. l
of  PRS ancl  2t)  p l  of '  ncgat iver ser l r r ì1;  a l l  thc
tuircs wci 'c covcrcci  and incr.rbater i  for  2 h
rv i t i t  gen t lc  s t i r r ing ;

( i i i )  5{)  LLI  ot  l ) l ls  ancl  thc sr i l ic l  support
(al lcrgen-coi i t t :d br:acl)  ivc le acldcd to each
ttrbe, thc tu i ;cs covcrccl  anr l  incubatcd fur 18
h w i th  gcn t lc  s t i r r ing ;

( iv)  the l iqLr i r l  rvas aspiratccl  f i 'orn the t t r t re wi th a
vacuLnl  punlp ant l  t l r rce washing cvclcs were
perfolnrcr i :

(v )  5 i ì  p . l  o l ' r : s l - ; in t i  IgL i  anrJ  50  p . i  o t 'PBS were
ar.lrJeil l tt t-rac,'h tgi:c. tIe tr.rbes cttyetrecl Eind
inr:rr f rat .ecl  I 'or  l l i  Ì r  (overnight)  rvr th gcnt le
s t in ' i r rg ,

tv i )  t l t rcc wnstr ing cyclrs were pe l l 'o lnrcd as
at:ovc ; , r r rc l  borrncl  rar l ionc: t iv i ty wus nlcasul 'cd
in  a  t r i l rn r rna-e0untc r ,' l 'hc 

calcrr l l t ion of '  re lat iv* potel lc-v was l )cr-
{'ot'tr iccl accorelinll to tlre frrlklrving crite ria (f i 'oocl
anc i  f ) t ' t rg , , \ c {n t in is t " r l t i c i l .  i c )85) :

l ) .  i 'ulugirt t t i  ct t l .  1' . lottr :r t t i  t t f ' { t tutt tutological l l t t i r tul :  i ' i . ì  i l9(ìJ) l3l-- lgi)
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{ i ) The inhibit ion rate (9é inhitrit ion) rvas c'ali:r i-
iated accordi i rg the foì lo*, ing formula:

(cpm pos i t i ve  conr ro l )  -  (cpm santp lc )

(cpm posi t ivc co;rr io l )  -  (negat ive control)

x  1 0 0
( i i )  l inear regression l i 'e rvas calculated taking

into accitunt o'11,, duta shorving betrveen 1[J(Z
and 90ol: inhibit ion rate, ancl the assay was
convent ioni i l i l r  consic lered val id i f  correlat ion
coeff ic ient  ( r )  r , i ,as 0.9 or útore;

( i i i )  thc c losc (h. i ' iz : .ntei  axis)  correspo'c. i ing to
the s{)c, i ,  inhi i r i t ion rate (r ,er t ical  axis)  rvas
calculated and expressed as ,u l  or  f ract ions.
t i r is  value r .vzrs indicated as C.r , , .

The IFt t ì  extracis rvere run i '  each exper iment
r ìs i ' ternal  controls and a 'yarci-st ick '  

of  a l ler-
ecnic potertr :1 ' .

2. 5. Iì.1i,,1 ST' reu r:ert t.s

lvtr icroplates (c jg l j11 rvei i  str ips,  f lat  botroLn) we rc
ptrt-chased flont N ur-ic (N1axisorlt. N,l icroivell Mocl-
u l c ,  N u n c .  D c n n r a r k ) .

l ' Ì re goart  ant i -human igE ant ibodl , ,  af f in i ty_
pur i f ìed.  usccl  fo '  thc coat i 'g ol ' rvel ls rvas of  the
sanle batch as that l rsecl  lor  RAS'I '  inhibi t ion.

r\ì lcrgcits \ ' ,,{-rrrt cxti-lrctr:cJ f rom the source rna-
ti-ri ' ials ( L)e rmurolshugoide.s' preronl'.s,rinrts inite bocl-
ics. Parie tariu jutluir:n ancl grass pollens) at 5,;)i
L- ' ìLr iccnr rve ight . r ' r 'o iu i i re rat ios lv i th pLìs anrJ c l ia l -
vscci  agi , i inst  the santc [ tuf fur . .

, , \ct ivartcr l  b iot  i r r  (  e -ca1r r  oyla lu ic lo- t r iot  in- l / -hy_
t l r .Lrxv-srrccr in in i ic lq cster ' ) ,  streptavic i in-pcroxir iasc
con. iugatc and chr"orrrogcnic substr-ate (- I 'MI] ,  te-
t r i r r r c t l r v i - b c ' z i c l i r r e )  c . n t a i n i n g  H r o ,  ( U l t r a -
l : l i r rc)  \ \ ,cre.  prrrchasc:r i  i r "orrr  s[rA 0r4i l r in.  I ta lv) .
I  l . r  s;crar l ish J.reruxidase c: 'zynrr t ic  i icr i r , , i ty  w{ìs
l7 i )  q . l ( l  1 . i , , / . r i  anr l  s I r .c rp i l i ' i r i i l r ; rc t i v i t \ , \ r , i r s  i  t  I
( . j , , znr l .  r \ cco i ' r i i ng  to  t l rc  rn i rn r r fac tu rer ' s  i . ( ìL :onr -
n r r : i r r ì t r t ions  I l ie  r .o r ] . iug í r tc  r \ , ; r : i  c l r l t i t c r l  I /? . { )00  in
I ' l - ì l j  c t l r r  tu in i r r ; i  { l .  l  ( ) , í , ' i 'wr:c n 10. ' l 'hc l r :ac. t  i r ln lvus
: ; lop i ru r l  w t t l i  I  N  i " {C l .

.,,). h. I)rsy.t1rt'tt I iittt u.i' urt ti- Ig 1,.' t:rtrt I r:el stri tx

' l ' l r c  
g1r :a t  r rn t i - l i t [ i  l ' t i b r t i y  v ras  pre- r r "cu tec i  i l t

p l ' l  :1 ,5  nccror . r . l i r rg  to  l sh ik l rva  e  I  a l .  {  Iq i ìU)  jn

P. l ' 'ala,git i t t i  et al. ,  . i rsrt 'nrt l  r t l ' ! i tutt tr t tolo,qictt l  , \ , !eihods l7-l  ( l r ;a. i  t  j , \  j_Ìg-0

ot"dct '  lc-r  incrcusc i1 i ' - :  b inding tg thc plast ic strr ,
f ircc. !-acir ivcil \,v:-t_\ ccirte d lvith 0.375 rr g 3f
ant ibr>dy in l2-5 7,r l  of '1 lv i  pBS, pi- I  8.5.  T 'he srr . i i rs
\ve re inc.b; l tcd ovcrnight,  thcrr  aspirated anci
ivashed once iv i th - i i )0 i r . l  of  70 mM pBS, pFI 7.9,
containing 0.5?/,  BSA aird 0.052c socl ium azic ie.
dr ied and storecl  at  .1 'C in plast ic bags.

2.7. Prepttraticnt of hiotittylated aller,qens

Before t r iot i r r ,v lat ion al lergenic cxtracts wcrc
diaiyserì  against  ( i .  ì  fu i  NaFI i - tO, pH 8.4,  ancl  the
protein contcnt wl is acl . justrd tct  I  nrg/ml rr .s c ie*
ternlined rvith i irc Braclforci reÍìgent (Bracrfb'ct
1976), Bio-Rad prc;rein assay (l l i ,o-Racl, lr4ilan.
I ta lv ) .

r \  1 mg/nl  solr : t iot i  of  act ivated biot in (e_
ca proylarrr ido- b i ot i n -,\ - hycl roxi/-s Lrcctnirn icle cs-
t 'er ' )  rvas prel . rarcr i  in l lMS0 (cì inrethyi  sul foxide.
r l r - ieci)  just  l refortr  t l r , . r  r rsc,  to prevent hyclroiysis.
Assunt i l tg cì() t l \ . 'cr1t i611i ly 1 'or  a l lcrgc's l t  rn.a '
mo lccu ia r  wc igh t  o l '  20  kDa.  cac i r  a l le rgen was
b i o t i n i n y l a t e c l  i r t  t h c  l o l l o w i n g  a l l e r g e n r c
pro te in /b io t in  n lo la r  t 'a r ios :  I  :  10 ,  I  :20 ,  t  :40 .  Tc t
c lb ta in  thc  i ibovr : - lne  n t i r ; t rec l  ra t i c . l s ,  227.454 and
908 p I  o l '  b iot i r r  scl i r t i r in were aclc le c l  to i  ml of
p rc -cuo le :c l  (  + ,1 ' ( l )  l i l i c r -ge  r r i c  p ro tc in  so lu t i< tn .' l ' i re 

nr i . r turcs \ r , /L) l "c st i r rc:d fbr .  . l  [ r  at  room tcnr-
pct  a lurc.  anr l  t ' in l l l i ,  i l ia lysccl  at  - j -  .4u(_'  agai l rst
Pl lS 0, l5 M pl ' {  7 ) .  containing 0.05nth socl i r_rrn
az ic lc .

2.8.  l t  L, , t ,5 '1" i t t l t ih i  t  t rnt  1 i t - t tctr lLrr(  (sct t , r<:herne i l lu.s-
trutr:d. in F'ig. I )

ILL:AS'I '  inhibi t ion \ \ ' l i r i  pcr.1 'ornrcd i rccorcl ing to
thc f r l l lc lwing pr<lccr lu rrr :

( i )  thc  ln t i - lg [ i -co l tc r . l  s r . r ips  l vs : re  incuhat rc j
w i th  1 {10  LL I  o1 '  r i i l r : :11 íc  sc rL ì r t  (o r  ncg i t t i vc
sr:l 'ul lt lctr fhrl nc1-li l ivcl cOntro[) anc] irrc.Lr-
b t i t cc l  lb r  9 { )  rn i i r ;  th r -cc  rvash i r rg  cyc les  rv i r l r
3 ( i { )  y l  o f '  0 . 1 5  N t  i , l } S  p l I  7 . 2  c o n r a i n i n g
0.05q, 

' l ' r , l ,ccn 
_l i )  ( rvtrshcr,  , ! l l  SWi.  Sl . , l '

[ . . l rh i r rs t ru r r ì r : r r tc .  ] \ ,1 i la r : .  l t ; r l y )  wet .c ì  p r r r -
l i l r r l r :c l :

( i i )  the  n l l c rgcn ic  c r { r ' ; i c l  t rncJcr  i ì sse tv  anc l  l t , iR
e,\ t r i tots we I 'e scl i i r l lv  c l i lutccl  . i - f ì r lc1 in cJupl i_
c i ì tL : ,  in  I , i lS :  . i { ì  7 ;  i  o j '  c tc } r  d i lu r t i r l r r  an t l  i { )
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4
F is .  l .  Schenra t i c  ou t l i ne  o f  REAS]  i nh iL r i t i on  feac t ion :  (1 )

thc  an t i - l gE  rn t i bo t l y  i s  bo r rn t l  i ( )  n " ì i c ro i i i e r  t i r ì i l .  ( . 1 )  iSE
l in t i bod ie  s  (bc l th  spcc i f i c  anc l  r ton -spcc i l ' i c )  r r c  c l rp t r - r i - c i l ;  ( - ì  )
spcc i i i c  i g l l  an t iboc l i es  re i i c t  i v i t h  b io l i ny la ted  a l l e rgen  (e )  und
l i . c c  i n h i b i t o r  a l l c r g e n  ( C ) :  ( J )  b j o r i r r v i l t c c i  u l l c r i l e n s  a t e  r e -
vc i r l e r l  bv  ac ' l c i i ng ,s t rep ta r , ì c l i r r -pc r t t r i dase  anc l  c l i r on rogcn ic
s  r r  bs t  n r  i c .

pr. l  r>f  t i re correspon( l ing l i i t . r t in l late d al icrgen
so lu t ion  were  p ipe t tcc l  in lo  ca i :h  \ \ ' c l l .  and
incub; i tccl  for  60 rnin,  thrcc vvtrshing c-y-c les
wcle peffornÌcd as abovc:

( i i i )  100 g. l  c l l  s t reptavic l in-pcro. \ idí ìsc \ \ 'cre addci i
to cach wel l  and incubatei l  1 'or '  - ì0 nr in;  f ivc:
wasl t ing cyclcs \ \ 'erc pct ' l ì )nì l r tc i  i i l - ;  i i i r t tve;

( iv)  100 LLI ot '  chrornrrgcnir :  sLr l )stra 'Lc ( ' l 'hz l l l -

f l .O , )  r , r , c re  i idc iec i  and t ;1u  s t l i i r s  i i i c : r : l ra tc t j
f  or  1 5 rrr  i r r :

(v )  t l te  i ' c i i c t ion  lvas  s toppec l  b1 ,  ; rdc i inSt  l0 ( )  l r l  o l '
s t o p p i n g  s o l u t i o n  ( l  N  i l { " l l )  a n e l  t i r r '  O l )  a t
,1.50 nrr ì  wl ì r j  determincr i  r Ìs i l t ! - t  l  Spectra
i :1 . lSA rcac ic r  (S t . ' f  l .ab ins t i " r i r ì l r in rs .  i v , { i lan .
I t a i y ) .

' l 'hc 
cnlculat io i ' ì  of  re l r t ive IX)tcr lcy \v i is  per-

I ' r : rnrcr l  lccr : r ' r . i ing tc l  t l ic  cr i ter ia dc:scríbct l  1 ' ì r r
R i \S ' l '  i nh ib i t io f ì .  ca lcu l i r t in .s  O l )  v ; r l r rcs  ins Ie i td
t" l1 '  r :1"rrn.  L letorc c:alculat iot i  ( ) l ì  in l r i i r r t ion ratcs Lhc
valrrcs \ \ 'L:rc cùrrccte( l  for  i r larrk OL) (cht 'o i r ro.
gci l ic  sut)st f r ì f  c l r i t lne).

3.  l lesul ts

' l ' he  
r ip l in ra i  b io t inv la t ion  c :onr i i t ions  ( l r ro te  in /

b io t i r r  n ro l i l r  n l t io  anc l  rve i rk ing  c l i l r . r t i t :n )  o f  r r l le  r -
gÈ11s,  t rk i r tg  in to  aceount  t ro t l t  pos i t i vc  s igna l

(ai l , - r rg ic pool)  ar , id background {normal non- i ì t { )p ic
scra) yreiLr Íbund to be as io l io lv:  i lER. ' , /1{)

protc i r r /b iot in rat io,  c l i i i i t ion i /200{ l ;  PAR. I /4{)
p ro te in /b io t in  ra t t io ,  d i lL r t ion  1 /1000;  GRASS,
|  /20  pro te in /b io t in  ra t io ,  d i lu t ion  1 i750.  Thesc
condi t ions were used in al l  the expci ' i rnents.

The backgrouncl value with norrral sera \\. 'as
Oil 0.040 after subtraction of blank OD (chromo-
genic sr-rbstrate alone. which was 0. t130).  The posi-
i ì r ,c values rv i th pools c l f  a i lergic sera (RAST class
3-- t )  rvere:  OD 2.560 for DER. 2.650 ibr  Pr\R
ant l  3.30{ i  for  GRASS.

f ìor  each zr i lergen three separate RE,r \Sl '  inhi-
bi t ion exper iments were performeci  on thrce con-
secut ive days. using in each run lL iR cxtracts as
the internal  control .  The dose-response curves
obtained in the three separate exper imerrts ai  e
si lo* 'n in Figs.  2,  3 ancl  4 respect ivelv for  thc
al lergens GRASS, PAR a1ì i l  Dl l i ì .  For cach
cr l r - \ ' c .  thc rc  i ì rc  f ronr  f i vc  lo  c ig l r t  c rpcr i r t rcn ta l
pr>i t t ts in thc intcrvai  t rctrveen t i re l0()2,  a i rc l  9 i ) ' . l r
inh ib i t i t - rn  la tes .  wh ich  is  the  range o f  acccptancc
of c iata according to the Foocl  and l ) rug Acirni i t is-
t ra t ion  (1985) .  C lo r re la t ion  c :oe l ' l ' i c i cn ts  ( r )  wer t
very high, being in al l  thc exper i r lcnls ! r r t ; . t [cr
than 0 .98 .

' l 'he 
resul ts of  the I IAST inhihi t ion i inalyscs ol '

thtr  thrce sampie-extracts unclcr  stucly '  í i rc l 'c-
por tcc l  in  l r ig .5  and in  l ' ab lc  I  t i re  50 ' ; : Í ,  inh ib i t in r l
c loses (Csn) ohservecl  in REAS1 inhrbi t ion ant l
I l r \S1 inhibi t ior ì  arc shorvir .  

'1 'hc ( ì r , ,  r 'a lucs \ , , '$r t l
h ighcr"  f t : r  I ì I : . , , \Sf  inhibi t ion than t 'or  i ì ; \S" l '  in-
h i i r i t ion  in  the  case o f  t l ì c  PAI ì  sarn ; : l c - tx t lac 'L
(0.{12!t  p l  i rg i"r inst  0.0043 pr l ) ,  w'he,rcr ìs l i r r  D}:R
( i ) .2?8 p l  aga ins t  0 .295 p t l )  anc i  ( i l ìASS (0 .05 ,1  p ,1
i tg i r ins t  (1 .060 i -L l )  thc  Co, ,  va lues  werc  s in r i l l r .

' l 'hc 
50(/o inhi t r i t ing ctoses (( ' . i { r )  obscn,ecl  i r t

thc  th ree  I l l lAs ' i .  inh ib i t ion  cxper in rc ;n ts  ( i r r t c r -

i rssi ì ) r  vfrr iat iot ts)  iu 'e shr lwn i r r  
' l 'ablc 

2,  anci  n l t l ìns
lrr i l  s tancir , t '6 l lc . r , , iat ic lns calc ' r r l l . r tcd l 'or  Ihc thrc:c
i tssÍ t ) , /s i t rcì  l r lsc l  repr l r tcLl .  Arur lyscl i  !vctr"c 1)cr-
f i l rncd  t ro lh  on  sanrp lc -cx tn rc ts  undcr  i t s rav  i tn t l
o r r  I l - l l ì  cx t lac ts .  We a lso  c i r l cu l l t cc l  thc  l l  I l ì / r , : x -
t r i r c t  r a t i o .  r v l t i c h  i r r  l { , , ' \ S ' l  i r r h i l r i t r o r r  i s  l l r c  l r u s i '
l ' o r  ca lcu la t ions  o1 '  t c t t i r i  r r l l r : rsc r t i c  po tcncv .  

' l ' l te

s tanc la rc l  c ie rv in t ion  v r r l r rcs  r l f '  thc  -s lmi r l c -c l : t r ; rc ts
l rssi tyccl  wcrc 2r1.5{/r , . ' . \5,2.r t i ;  r , r t ' rc l  17.{)Vo f ì r r  D[ iR.
PAI ì .  and CI { ; \SS rcsncc t ivc lv .  When rc la t r ) t l  Ì { )

S In i -P '  i lFPa
- - ' l t . - - ;

a ,  
r '  r '

,  t  
'  ) - ' , : ' - ' l  I

i t t

i , , i l i l
,  

t ' .  , , , , :  f l  i ì  i  i l

i ,  t , ' ,  -  i  i
l ; i
. _"-_ '_1 |
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IHR (Ii{R/sanlple-exrl 'act ratio) rhe startdàrd
deviations of the three assays cJecreasecl respec_
t ively ta 12.2?b,20.670 and 1A.6l i ; .

4.  Discussi*n

The importance
genic poterìcy of

of  detennining the total  a l ler-
al lerge nic extracts for  stanci-

1 0 0
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?
3 6 0

;
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a l o

ò<
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6 0

c

= 6 0

=
J a o

2A

b)

Ir ig z. nnnsr inhibit i ,n. t , . ' ,J- 'r i r , ì : l ; :  , , . ,  1,.  .  ) , , , ,ulur*r, , , i
c I IASS samp le  in  c . r rpa r i " \oR  ro  c lRAss  r l r l r  re  f ' e  r cnce
preparat ion,  Regressic ln l incs ancl  L, ' r , ,  r , i r lur_rs.  c{) r . l .csp.)ncl ing
t<s S{)urb inhiLr i t ing c loses.  arc ret)or tecl ,  Oi)  o l  r rn i r rh jb i teo
srrr l rn was 3,300

b)

D - l  0  1
L o g  p l  I n h l b l t o r

l ì i 51 .3 .  l ì l rAS l " i r rh rh i t i on .  T 'h r * i :  se l )a r i l t c  ( , t ,  r t .  t  )  l na l vscs  o l ,
PAI{  s i r rn l r lc  i r r  conr; rar isr ln Io PAR I l l i ì .  r r : l 'er t : r rc ' r j  1_rrs, . ) , , r , ,  -
1 iep.  f tsgrcrssi rn l jncs ancl  ( fn, ,  values,  cr-) f l r Ìs l : )o i r r j ing to 5()7 i
i n l r i h i t i ng  r i ose  s .  i r l c  repor tec l .  oD  o f  un inh ih i t r : r l  se  r t r r r r  u ,a r
2 ,h50 .

arci izat iorì purposes is uncìrrest i trnal: lc. At prcsenl
some procìeclurcs for thc cluanti lat ive dctcrmina_
t ion of  n la. ior  a l lcrgens in  cc l . la in  ( :x t rutc ts  arc

-9 60

;,{ 40

o

s

c ) o

IHR Cs0=2,970s1
samplò=0,028p1

tr IHR C50=1,go5Fl
. sampl€=0,029F1

l l l R  C 5 0 = 0 , 6 6 1 p 1
samplo=0,052791

a  I H R  C 5 0 = 2 , 1 0 7 p l
o sampto=0,030p1

l f iR C50.0,696p1
sarrìplo=0,0555F1
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' l  r . ii rvai labfc.  e.9. ,  [ ] t , r  1t  I  in Denrtnfopl tagoi i i r : ,  r , t t , -
ÍorxyssinLts extracis {l,uczynska et al.. 1989), i_,ut
satisfactory proccLlures for the determinatjr-;n oj '

a)

*)

L o g  p l  I n h l b i t o r

l : i g .  . 1 .  l l [ : .AS ' l '  i n l r i b i t i o r r .  
' l ' l r r ce  

scparu r t c  ( t t .  l t ,  t ' )  i r l r ì l \ - , , . . s  o l
l - )L i l t  s l rnplc:  i r r  c{ : r r rp;r f i l iou to D[ i11 IL l l l  refer lerrce l ) f*p i l f l -
t i o r r .  [ t cg rcss i r r r r  l i r res  t i n r l  C r , ,  va lues ,  co r . r csponr l i ng  t c r  : i 0 , ' ,
i nh ib i t i ng  e loscs .  l r r : e  r cpo r t cc l .  OD o f  r rn inh ih i t c ( l  sd ru r ì ì  \ \ , l r s
1.5( i { )

t\,íetltrstls 1 7-1 ( l'-194 )

ù IHR C50=0,257p1
o samplo=0,00€4lr

' l  _  |

L o g  p l  I n h l b l t o r

- 2  - 1  0  1  2
l".og pl Inhlbitor

I ì i g .  . 5 .  I ì , \ S - l '  i r r l t i t r i t i o n .  A n u l y s i s  o t '  ( i l l A S S  ( r ) .  l ) r \ l ì  ( h )

I t t t t i  l ) l  j l i  { r ' )  s r r  i t t l t l r : s  ; r r r r l  c ( ) l r c s p o n ( l ì n g  I I i i l  r r f c r c n c c

p t c l ) i u  i t l i ( ì n s .  f { c l t t  ( ' s f ì i r l n  l i r r c s  i r r r r l  C . ' i , ,  r ' u l l r c : s .  C o l r " c s l l t ' r r t c l i n g

t o  i ( l / : i .  i n l r i l r i t i r r ; l  r l o c c s .  l r r e  r c p o r t c d .

to ta l  i r l l c rgcn ic  po tency  are  11( ) t  yc t  cs tab i i shcc l .
At  i t rcsent t rvo f , r rocccl l l rcs i ì rc used to th is pur-
pose; skin tcst  t i t rat ion on volLlnteers ancl  RAS'1. '
in l r i t r i t ion .  

' l ' hc  
c j i sac ivnntages  o f  sk in  tes t  t i t rn -

t ions  inc l r rc lc  thc  g rca t  var iab i l i t -v  o1 ' thc  assry  a f ìd

t 0 0

a)

* 4 0

c

ò{ 40

o n n

;

-E 60=
=
- 4 0

20

b)

c)

l "c I  -  190

. :  r l r , j :  i  
,

E IHR C50=0;576p1
a sarnpie=.0,059BFi

s  IHR C50=1,325p1
e samplo=0,227p1

IHFì  C50,=1,077p1
sa nrpltr*0.295p1

u l l ' { f ì  C50-1,34$pr l
+ samplo*0,23 '1 f r l
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T$.-q;q,t
Comparis, rn of  REi\S' f  inhib i r jon and RAS-I '
values.  expresser l  as g.  i  r ; f  inhi i r i tor  extract .  arc
tests rvc:re perforrncd s imul taneouslv

REAST
inh  i b i t i on

i '  [ :u lag i tn i  e î  t i .  . , i . / t t r t r t iu !  t t r ' I i t t ; t t i t ; r ,L l i tg t t : t t i  Method.s  j7 j  ( igg^ l )  I i ; l - ]90

dif f icul t ies in recrui t i .g voiunteers.  The dis.c l 'an-
tages of RAS'I' inhibiton include the scrtrcit i, .,1'
analyt ical  data about the al lergens bouncl  to the
so i id  phasc .  lu rc j .  as  a  conseque l lce .  poor  s tanc l_
ard iza t io r l  and in tc r - , . ssay  re1- r roc iuc ib i l i i r .  ln -
deed, in the case of  RAST inhibi t ion the.re is a
lack of  informat ion about the quant i ty and qual i ty
of  a l lergenic f ract ions bound to the sol ic l  phase,
which renclers t l ie resul ts uncertain of  anaivsis
l rn i l  h i i rc lers thc possibi l i t i , -  r l f  cc lnrpar- is,- , , rs . i f '  urr i , -
ly t ical  data between di f ferent laborator ics.  J 'h is

' l 'ablr-. 
2

ìn1c Ì r -assav  va r ia t i ons  o f  th re  c  i lE , , \ sT"  i nh ib i l i on  ana i - vses  l r c r . fu r rnc i ì  t )n

[ : i r s t  assay ,!ec:oflcl lssrrv

f'act,,, :' r ,inrpor,tara€e, beearrse onl-v tire
.l lergens havin.g thcir cciunterpar-t on tire soiici
phase can .be derccted in RAST inhibi t ion.  {n
contrast ,  in REAS-I  in i r ib i t ion the inhibi tor  ( i .c. .
the extract under assay) is in the same liquid form
as the biotinylated allergen. Therefore it is pt-rssi-
bible to quantifu exacrly the inhibitory capacity cf
the extract  under study by calculat ion of  the
concentration (expressed as protein) of the bi-
otinylated allergen corresponding to 50% inhibi-
t ion.  A further acivantage of  REAST inhibir ion
compared to RAST inhibir ion is t t re possibi l i t i ,of
a more precise cÌraracterization of ttre allergenic
preparat ion used i ; r  the test .  This can be achieve d,
for example, by SIIS-PAGE and blotting anci
parallel development with IgE, from allergic sera
(to verify the presence of the main allergens) or
r.vith streptavidin-peroxidase (to verify their bi-
o t i i r y la t ionXunpt rb l  i shed dara) .

Comparison of '  Rì] :AST and RAST inhibi t ion
results shor,vccl t l iat lbr DER anri GRASS 50ît
in i r ib i t ing c loscs (Cl_i0) were c lu i te s imi lar :  0.21g
ancl 0.295 rcsirectively lor DE,lì. and 0.054 ancl
0.0ó0 lor GRASS (' i 'aible l). In conrrasr. for pAtt
a consistent di f fercnce was ohservecl :  0.029 ancl
0.043 for REAST' inhibir ion ancl  I ìAST i r rh ib i t ion
respect ively.  ' l 'h is 

meai ls thut  a larger amount ol
PAIì  a l lergen is recluired to inhibi t  REAST conr-
plrrcd to I lAS"f .  On thc:  basis of  these data onc
rnight spr:cuiate rhar REAST inhibi t ion is les"

'lrl"::ll1li: *_ _ ,

ì nh ib i t i r l n :  L ' - - , ,
reportr r ì  
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*seilsitjve than RAST il #ion; at,4èa*l for'pAR
allergen. ln fact. in preliminar-v experiments the
inhibitt 'rry activity of a given extract could be
shorvn io vary over a wide range by altering the
concentrat ion of  b iot inylateci  a i lergen. in that  a
h ighcr  amount  o f  inh ib i to r  v ras  necessary  to  in -
hibi t  a higher concentrat ion of  b iot invlated al ler-
gell.

Similar olrservations lrave been made in RAST
inhibi t ion by changing the ai lergen concentrat ion
on the sol id phase (unp' , rb l ished data).  but  in
contrast to REAST, there is no precise data
abor-rt the quantity of allergen einployecl in the
RAST assay.

I i r  conclusion, REAST inhibi t ion is a valr , rable
nelv technique for the determinat ion of  a l lerge nic
potency of extracts.

The main erdverntage, coil lpared to RAST irr-
hibi ton,  l ies in the inrproved knowledge of  the
reagents to be inhibi tecl .

I ìur ther relevant aclvantages consist  of :
the possibi l i ty  of  completc automat ior-r  of  the
test ,  which for RAS'|  inhibi t ion is impossible
since t l ie ar l lergcns ale bound to the sol id phase ;
REAST inhibi t ion rs performed much rnore
rapidly than [ ì .AS' I  inhibi t ion (195 min versus
20 h);
t i re presence of  a l le i 'gen-speci f ic  ant ibodies t re-
longing to IgG class (very l ' recluent in the sera
of foocl-ai lergic pat ic i r ts anr i  in the ser i ì  of
pat ients suhrni t tecl  to speci f ic  immunotherapy)
do not intcr fere rv i t i r  i { } :AS1" inhi i : r i t ion be-
cause the y ai  e rcnroved af ' te r  t l ie f i rst  step ancl
befìrrc the i lc lc l i t ic ln of  the bior inylated ai icr-
gen, rvhereas in RAS'| inhibit ion such antibocl-
ie,s exibi t  inter l 'crcnce duc to compet i t ion iv i th
Ig[ :  ant ibodies lor  t .he satre epi topes ( t .ync] :  et
a l . ,  1975;  Z immermni l  e t  u l , ,  lgB0) .
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