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Abstract

Sc; 'a f rom pat ients wi th cow mi lk protein al lerc) ' (n :  6)  and c<'rq 'dander al lergv
(r :  :  5 )  we re anah'zed for react iv i t l 'ot '  IgE ant i i rodies speci f ic  for  a l lcrgens de-

r ive , - l  f rom mi lk and cow dande r .  The cou'mi lk-  and cou'  dandcr-aì lers ic pa-

! icnts e . rh i i r i rcd c lcvatc 'd spcci f ic  IgE icvcls to mi lk and lo cou'  , - lani jcr .  rcspcc-

t i ' , , r ! 1 ' . . i . r  J c l u i m i n c d  l l v  R \ S ] " .  I I E  i m m u r r o b ! , i t . r n a i v s i s  r c v t u i u ' l  t h a t  c o r v

nir ìk- . i l lcrr : ic  p;rr icnr,  . ih i i r i t . t i  IgE, bincl ins to thc mi ik al lcrsL'ns c i - ìscin.  l ì - ìarc-
toelobul in.  cr- lactalhunì in ancl  bovine serunì albumin. Four of  s ix cow' mi lk-
rc lct i l 'c  pat icnts alscl  exhibi ted IcE i r inci ins t ( r  cotv c iander protu- ins u ' t th mo-

lccuiar w'c ignts of  20.  l l .  36.  50 ancl  > 2(X) kD. IgE from the sera of  cow dander-
a l iu rc ie  pa t ie  n ts  re  ac t r 'd  u  i th  the  major  a i l c rgens  ( r f  con '  dander  (20  and 22  kD)

i incl  r i  i th othcr protc ins u ' i th moiecuiar w'c ights oi  l -1.  3tr , l l .  50 and 70 kD. Onlv
()nc ()ut  of  f ive of  thcsc scra c l isplavcd IsE rcact iv i tv wi th cou'mi lk proteins
w i t i r  mt r l ccu l i r r  u  c ish ts  o f '09 .  91  anc l  >  2 (X)  kD.  Inh ib i t i c ln  s tud ics  revca led  the

cr ( )ss - rcac t i i  c  n i l tu rc  o l ' thc  IgE an t ibod ics .  Prc incu l ra t ion  o f  cow 'mi lk -pos i t i ve
scra  * ' i th  cor r 'n r i l k  l rnd  subscqucnt  immunob lo t t ing  led  to  comple te  b lock in {  o f

IsE l - ind ing  t ( )  cor r  r landcr  p ro tc ins  and to  cow mi lk  p ro tc ins .  Prc incubat ion  o f

co*  mi lk -pos i t i vc  sc ra  r ' , i th  co* 'dandcr  r -x t r i ì c t  l c 'd  to  b lock ing  o f  IgE b ind ing
on l r  to  t l c t ' i ncc i  co i r  m i lk  pn l tc ins :  thcsc  cou ld  hc  idcn t i f ie  d  in  2  cascs  as  casc in

ant j  in  i  cusc  ls  f ì - lac tos lobu l in .  ELISA inh ib i t ion  i ì ssavs  conf i rmed thc  resu l ts

anr i  provic ied ctuunt i t i ì t i ( )n.  The resul ts demonstratc the e 'x istcnce of  cross-

reac i i rc  Is I . .  an t iho t l i cs  reac t ing  u i th  s imi la r  o r  iden t ica l  cow mi lk  and corv

dandcr  l i l l c r l c r ì : .  i l ' h ich  n l i l \  causc  c l in ica l  man i fcs ta t ions .
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t l p c - l  l i l l c r s r  t ( )  t r c c  p o l l c n  ( i n  p u r t i c u l u r  t o  h i r c h  p o l l c n  )
t rcqucnt lv  shou udvcrsc  rcac t ions  to  f ' ru i t :  un t l  r  cgc ta i r l cs

t l - i l  N lo rc  rcccn t l r ' .  c ross- rc i ìc t ions  bc t *ccn  av iun  1 in -
h : r l c . . l l  ; " r l l c rscns  and cgg (1ood)  a l l c r {cns  havc  hccr r  c ìc -
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. { i i " ' r 5 : r  C i i n i c .  \ ' r c l ì n ; . ^ . , {us t i i l :

Ctxr mi lk (CN'f  )  ancl  cor"  dandcr (CD) protelns are

knou 'n  to  c l i c i t  svmptoms ( IgE-mcd ia ted  and non- lgE-

nrcd ia tcd)  in  some a l l c r -q ic  in fan ts  and adu l ts  [6 -11 ] .  A l -

thoush n l r ìnv  s tud ics  wcre  dca l ing  w i th  the  charac tc r iza-

t ion  o f  the  immunoge n ic  components  o f  these two sources
(C i \ {  and CD) .  on lv  l i t t l c  in fo rmat ion  is  ava i lab le  regard-
inr  putut ivc cnrss-react i l 'c  a i lergcns in these 2 cxtracts

[ ] - t -s l .  Us ing  po l racn ' lamidc  qe l  e lcc t rophores is  and ge l
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Table 1. Patir-nts' serotoqical iiara
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i i i t f r , rsr i l r r .  Osi ' i i th j t  i i i .  fE.  t . ,  >tatc i :  :ht t  croS..-srnsi t izat ion
b,- : t \ \ , 'cr  (  \ f  and i  . f  michr { iccu- Thcir  \pecui i , t t i ( ìn \ . \ , , . ìs
. : .  ,  - l  , r " Ì  t i r ' i  i1 i ' . ' . .  , - ' ;  i l i  i r l r \  i '  .  .ùr ì .Jr î  i t i i ' rur- Ì1 in l l ìS. , \ t
í r .  , . .  : ' , . r r j - ì  l i o Ì ' r r '  , - ;  : : ì  L  \ { .  }1  . ia ( , \  J r .  } ì " . \ \ ì  i -  c l .pc r in r - . r i s
\u tgc \ te  c l  thc  cx l . . r ' r ì r - r  r ì l  C( ì ; . . r l t ' ì ( ìn  a l l c rUcn ic  p f  ( ) tc ln \  ( ) f
uDtt(rpcs in both sourcfs [8 j .  Accorcirng t( r  thcsc resul ts.
5 ( ) ' r  r r f  ch i l t l i ' en  u i t i i  CNI  : r l ie  rg . . '  r ' ' ho  ne l ,e  r  camc : i l  . .on-
i rc t  \ \ i th  CD , : rh in i te  d  Is - ' :  l ra in i l  CD pr ( ) rc ins  [3 ] .  Hou ' -
i ' \ ' ' J r .  i i  i "  r ì t ) t  l i p l r \ v r  * i rc thcr  n i ì i ( ) r  ( ) r  m i io r  l t l i c rqcns  ( - Ì f
t .  \1  o i  ( .D  l r r l  i l , ,o l r , r ' t i  l l r  J ' l r i i . : t i vs  u iù \s - re  tc t ions .  fhe  rc -
l . t l rc the uint  ot  thu prcscnt stut ! ' .  rvas to comparc iq i : -
l r i r t l rnS con lponunts  in  Ch l  r rn t t  C-D er t rac ts  in  o rdcr  îo
i i i e  n t i l ' \  c r o s s - r c u c t i n q  l l l c r g c n s  r r r  c o m m o n  a l l e  r g c n s  p r c -
\e r ì t  in  bo th  sourccs .  IS [ t  in tn run t rh lo t t ing  and EL- lSA
\ \ ' c i -c  l rpp l l cc l  to r  th is  pur - .  ' , l sc .

Mater ia ls  and Methods

.\ t 'rr i

S c r . ,  l r o r : r  n . r t i c n t \  u r t h  ( ' N i  u ì i e  r r r  ( i t  :  ( r .  I  f c m a l c s  l n d  - l  n r i r i e s .
i r { i \ r ; r r ì g l l . ì : l r o t t t l t t , j ' r l c l r \ . r n c t l : l r r " t l . ì r c l r r s ) r r n r j C I }  r t ì L . r g \ ' ( n :
5 .  I  l cn r r r l c . :  r r  nd  3  m l r l cs .  agcs  n l r ìg !ns  l r ( )n ' ì  - l  t o .15  \ ' r u rs .  l nc r j i r rn  l l
\ c l i r s  I  r i , ' r c  sc l cc tcc l  l r cc r r r , - l i ng  t r r  c l r se  h i s t t rn .  p0s i t r r c  s i ; . i n  p r rck
t c s t '  r r n t l  p ( x t l r \ c  R . . \ S " l  i  ' 1 . ( ) ) t o  ( ' l \ l  . r  C D .  r e s p c c t i v c l r .  I - h c  c l r n -
r . . i l  n t l rn i l c \ t l r t i ( )n \  r l rngc t l  l ' r t t n r  u r t i c l . rn l r .  p . J r i ( ) ra l  su ,c t l i ng .  p ru r i t us
: ì t l ! l  l r \ t i t n t r t  I r r o n c h i l l c  i n  t h c  C ! , f  - u l l e  r u i c  t r o u p .  w h c r c l r s  s v m p t ( ) m s
r ' 1  (  l ) " . r l l c r s r c  p l r t i c r r l s  u c r c  r h r n i i i \ .  l r s t h n ì a  b r o n c h i a l c  r r n d  u t o p i c
r ! c r n t : r t r l r s .  i ) c t . r i l c r l \ c r ( ì l ( ) t i c l r l  d , r l . r  o n  t h e  p l r t i c n t s  s h o u n  r n  l i g u r c r
l  - -<  t '  - t r r  c  t t  i n  f  l r b le  l .  Se  r l r  co l l cc tcJ  l ron r  l ( )  i n t J  i l  i dua ls  u  i t  h  nc ! : l r l  i vc
. l r r e  Ì ì r r l o n  c ( r Í ì r c r r ì l n S t ) l . r c - l  i r l l c r g r .  n c g t r t i r c  s k t n  p r r c k  t c : l  a n c l
n c u i r t r \ c  t l . . \ S l - t r r  ( - \ i  a r r i l  C ' l )  c \ t r i r ù t \  s e  n ' c d  i t s  c ( ) n t r ( r i  g r o u p .

pr' tÍ eit: f:.1 rrr;. ;. i

Cì)  u ' l rs  i ' ' l rc l lssc. l  t r , . rm :  ! ' ! , ; - ;gt r ! ì  . \ lJ  { t : rgeihoim. Srvcden) and
cr l .acicd ur ' . - . , r ,  l l r ì : l  l ( )  iosL'  r ,  i  Lr 'Js. 'gnt t - rn 1 l t r l  u ' i th s l ieht  rnoci-

. ' , . rn :  l r r . ;  r l i e  r i  r l t u  - ' r i l l  u . i s  cx t r i i c t l : . i  I  :  l l )  n in to l . ' !  p r l -
I  . , l r  d i : r . , i i '  r h t i sp t t  :  . '  , 1 - :H  ; . i ì ) .  I  t r rT ìo ì  I  o f  c ' l i i , . ' na t i i . r n ' t ' -
l i - : . : ; i l i l c ù t r l C t i : u d i u n  . , r i .  l i l  n l n  i i , i o f  > o c l i u m  u r c t h v i d i t h i o -
ù: t r ì - . i ìnr ì lc .  . l i ì t - ,  . ,  ì Ì i l ' t ( i r  i  s t ldr i ; : Ì l  a l idr  ' l i lcr  cont inuous shai i tng for
l i  i r  at  4 "C. T '  r  :  i ig  gr '1v 'vc ' t r r )n r r Ì r . \ ture -  , .  ( rv, r ' )  .  usnended sol i t i  poly-
v r  nv l  n ' i l  p r  : ' o i  i  . . . ,  n . :  u  e  r c  a tk i cd  to  uvo rd  poss ib le  i n te rac t ions  t r f  p ro -
tc in nr i i lcr r ; r i  ,  , i l , -  cxtr lc ts , , r , i th aronl ì t ic  colnn()uncls possib lv pres-
anl  in ( 'L- l  e x i i , i . : t .  i ) l l rc ie s r i , ' l - :  r . r i î r )Vts. .  i . r r ,  g.n,a ' t r ìq: t i lon 1- t0.0(X),g
i , , l  ì  l t  l t t  : , ì r r r ì  . (  i :  1 , . :  r i u i c ) .  , l t ' u l l e  I  l : u ì t  $ : t : . * \ t L ' r ì \ i v e  l r  1 7 ]  1 1  1
. ;  i . i i t  - ' ( i  . , ! . i  ̂ r l : , !  , i  i l t o i : . ) l  l t r l  i r  

' .  . . i u tn . . i rhvd rOqen  p i i i , snha le  (pH
- " ( l l c i l n i , i i n l i t  

m n t r r l  l , r l  s o t j . .  . : z l d c .  l v o p h i l v z e d  a n c l  s t c l r e d  a t
-lt r " (-.

So lub lc  C \1  c r t r l i ; t  l  sk rn  r r r i e  k  te  s t  so lu t i on  l  was  pu rchascd  f rom
. \L -K  ( ( ' opcn i l r r . n .  I ) cnm; r rk ) .  Bc f t r r c  usc  f r l r  e l cc t r r l pho rcs i s .  cx -
i r ; r c t s  ! \ i r - c  u rs \ ( ) l r c t i  i n  t l i s t i i i ed  \ \ l i l c r  unc i  d i l u ted  in  c t l nccn t ra ted
i - . ; e  m í n l i  s r r n i r r l c  l , u f l ' c r  I i i .

l ' hc  p r t l t c rn  c ( )nccn l r i r t i on : ,  r l f  t hc  n r r l t c in  p rcp : t ra t i ons  were
Ì l ru l r su rud  uccor t i i ng  î r r  l l r i t r j t t r rd  [ ] , \ ]  us rn r  BSA as  s tandard  (P ro te in
\ : \ u \ .  l J r o - l ì . r d .  \ t r i n i c h .  F R G  i .

51-) . \ '  1 t ì  [ ' -  u i t , !  I r r t r r t r tnol ' t lo t t i r r , t ,

S ( )u run r  do t l cc r  i  su l t l t c  po l r . i cn  ! r rm i t l c  ge  I  e lec t rophores is  (SDS-

P , \ ( j l l  t  r rus  cu r r i e  d  ou t  as  dcsc r ihcc l  p re  v ious lv  I l ] .  The  separa tcd

Fr r l t e  i ns  \ \ c rc  tn ins fc r rc t l  on to  n i t rocc l l u losc  (po rc  s rze  0 . -15  mm,
Sch lc i c r , . r r . - l  Schuc l [ .  Dass i l .  i :RG r  i t r  i (X t  mA l ' o r  ó0  m in  a t  4  "C  [19 ] .
l gF  i r l o t s  ue  re  nc r lo rmcd  csscnr ia l l r  l s  desc r ibcd  [1 ] .  I ] r i c f ' l y ,  s r r i ps
\ \ c ru  sa tu ra tcd  to r  i ( i  m in  u , i t h  e i the r  phospha te -bu f fe red  sa l i ne
(  P l lS  r  I lS . \  Twccn  (5 ( )  mmo l  sod iun r  phospha tc ,  0 .5% [u t l vo [  BSA.
{ l . i r i  [ ' , r r l  r o l l  l u r c n  3 ( ì 1 I r  c j c s c r i h c d  [ ' r v  E b n e r  e t  a l .  [ l J  o r  i n  P B S /
Iuccn  ( - i ( Immo l l - r i s .  1 .50  mmol  i r i rC l .0 . . j c i  Twcen  l0 )w i thou t  BSA.
, . \ f  t c r  p rc incuh ; r t i r rn .  t he  s t r i ps  wc re  incuhu ted  a t . l  oC  ovc rn igh t  w i th

l r i l t l un ts  scn r  d i l u te  d  I  :  l 0  i n  unc  o l ' t hc  ahovc -men t ioned  bu f fe rs .  A f -
tcr  \ t : \enr l  u 'ashincs wi th buf fcr .  hound IsE w'as detected u ' i th the
Phadcb i rs  t ì . \ST  k i t - supy r l r c t l  : : ' l - ra i rh i r  an t i -human IgE .  B lo ts  were
invcst i ! i r tcd h\  aut() raci iographv at  -70 oC. using hyperf i lm MP (RPN
o. Ame rsham )  in cxposure cassc' r tcs (X-c,mat ic.  Kodak).
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F ig .  î .  C ( ) l )muss ic  b r i l l i an r  h luc  l ì  i t , ' i nc i l  l 5 ' :  
' iDS  

I )  \ ( lF :  r i ,  r r ' ' s

the  scp í ì r t t i t r n  r t i  C IU  and  C I )  c r t r l i c t  I n  \ i l r t ous  C t )nCc l l t r J t t ( ) : l \  l  \ l :

l+ kD o- lactalbumin.  1,q kD [ j - lact ' rg l t r l 'u i in.  ] r ; - j l  l ' :D ; : t . ' .u in l Í : t . r -

t i ons .  t i 9  k l , )  BSA.  Lanc  ì v ' [ :  \ {o l ccu i : r t  uu i sh î  markc r  { , ' \mcrsh rn t

In te  rna ' r i ,  rn i r l .  L ' .K .  ; .

l , r f -  í . í , Í 5 . ' 1 , tn l  [ : l . lS . ' l  I , t l t i i , i t ; , : i :

I gE  EL ISA mc i t sL t rcn tcn l  \ \ ' l rS  nu l l t i r r l t i : c i  l l cC t l r , . l t n t  : 1 r  \  i , ) l l  n  e  1

l u t .  [ 1 1 ] .  F r , r  t h c  E L I S ' \  r n h i b r t i o n  c , \ p c i r n r c n l i .  p r t i c r ì t s  \ ! ' r a  \ \ c : J

p r c - i r r c u l ' r a t c c !  o v e r n i c h t  a t  J o (  ; r ' i t h  1 0 . 3 .  1 .  ( ) . i . 0 . 1 .  ( ! . 1 ) 3 . 0 . { ì ; .  { } . ( X ) . ì

i r nd  ( |n ' ì g  n t l  r r t  c i t hc r  C l , l  t , r  C [ )  c : l i r . i i t  l i n . i  suhscqucn t l \  l l p ; ] i l cd  ( ìn

E I - lS .A  f ì l a t cs  ( \unc - ln tmuno  I ) l a t c  I .  I ) cnn r : r r k  I  c t r l t t e  r i  w i i h  :  l r - l  m l

o f  p r r o t c i n  i n  c o a t t n s  h u f t c r  ( ( r . 0 5  n r o l  c i ì r h ( ) t l i t t c  h u t l , '  n t l  ( )  - i )  l 1 i l ,

I u,[:, I mrrtttnoblol I nhihiÍiott E.\n(nrtl{tì! \

O n c  m i l l i l i t c r  o f  C \ { - r i l l c r s i c  p i l t i c n t s  s c r a  d i l u l c c l  I  :  l { }  ì n  i t  l r r c \  i -

( , us l \  ( l c \ c r i i r cd  l ru t l ' c r  l l  I  u ; r s  P rc incu l ' ì i t t cd  un t le  r  c ( rn t l l i LJou \  \h l ' i \ -

i n g  t r t  J  o C  o r c r n r u h t  u i t h  ( 1 . - i  m q  m l i t l  r t - l u c t r r i h u n t t n . l i - l l c t o g l o b u l t n .

c r r r c  i n  und  I lS . \  (S ign r r r .  l r l  un  i ch .  FRG )  o r  u  h t r l c  t t t  i l L  e  r t  r r i c l .  r c \pcc -

t i r c l r .  T i r c  h i g h  p r ( ) t c l n  c o n c t n l r ; t l i ( ) l t \  \ \ c r e  u s c i l  t o  r r c h i c r c  n l í l \ i n l ; t l

r nh ih r t r r rn  r c \u l t s .  [ ) r t r t c r i ' r  t i t f t r t ron  t i . r s  usc tJ  l t l r  [ : 1 .15 , - \  r t i i t t t - r t l ( ) r ' ì  i i \ -

s l r r s .  The  rca f ' t c r  i n rn tunoh l t t î î i nq  r r  l r s  pc r lo i -n tc t l  o t t  : l  ( ' l )  c \ t r l l i t -

Co ; r t cd  s t r i n .  The  s l tn t c  \ c rJ  \ \ c rc  P rc lncuh l t l c r , i  t r t l r  { ' l )  t ' \ t r l r c l  i f  I . i

n ]q  r ì ì i )  l t t ' t t i  t cs tc t l  rn  thc  \ l ì n l c  \ \ ; . t r  
" r  

i t l t  L  \1  c r t r l re  t - !o . t t cd  \ t r ì Í x .

Results

st).\-1,.1G f.,
Coomass ic  h r i l l i an t  h lue  R  s t l r i ncd  15r ' i  SDS-PAGE-

se p i . ì ra tcd pr( ) te ins of  CNl  l rn t l  CD cxt ract  rcvc l l l inc rcprc-
se nt l t iv t  pr() tc in f ruct ions r : ìnt1ing fr t lnt  l - l  t t r  f i ( )  kD in c l rsc

o f ' C l v , l  î n d  l ( } t o  1 5  k t )  i n  c i t s e  ( ) f  C D .  r e s p e c t i v e  l r ' ( f i g .  l ) .

IqE Irnntwnblus
[gf Rt.uc't iyi l l  of .5t'ru.frottl Indiyidtutl.r n i i lr C.\Í ulÌt 'r1' ttt

C' \ l  I 'nt t t ' r l r , i .  CIM-al lcrgic prr t icnts displavct l  IgE i r inding

t o  t h c  m i l k  a l l e r g c n s  c a s c i n .  l ì - l a c t o q l t t b u i i n '  a - l l r e t i r l h u -

Fig.  2.  a !g[ : .  inrnrunoblots wi th sera fn lm 6 ( ' [v{- l - r l lerc ic ptr t ients

on CN{ c\ i ; r ìc i -c()ated str ips.  I -ane i { r  :  Pat ients wi th CM al iergy:

l r i r tc  \ i  = Normul hurnan scrum pt l t l l :  lane B :  buf fcr  contro i .  b IgE

in rn run l r l u t s  u i th  sc ra  f ron t  - i  c t l r v  m i l k  a l l c rq i c  pa t iun ts  t l n  c r lw  dan-

d c r  c r t n r c t - c o u t c t j  s t r i p s .  P a t i c n t s  l , 3 . 5 :  I g E  b i n d l n g  t g  m i n o r  a l -

l c rsc l r s  o t ' co rv  t j un t l c r  cx t r l t c t .  Pa t ie  n t  J :u 'e  i t k  tgE  b ind ing  t t t  t he  ma-

j o r  , r l l c r u c r ì s  o l  c o u  d a n t i c r  ( 1 0 .  : l  k D ) '

min and BSA ( f i s .  la ) .  The IgE b ind ing  was comparab le

with I {AST rcsul ts o 'Dtaincd when RAST str ips coated

ni th u- lactalhumin. f ì - lactoglobul in ancj  casein were used.

Pat icnt  - l  rc: tctcd e xclusivelv wi th cascin ( f ig.  2a).  With the

cxccpt i ( )n t l f  scrum from pat ient  5,  none of  the sera tested

re actcd u ' i th BSA in both buffer s) /stems, wi th or wi thout

I ìSA. Thc rcmaining IgE react iv i ty t t l  BSA in pat ient  5 in

thc prcscncc of  0.5c;  BSA in the buffer might be due to the

c()nrbinat ion of  a high concentrat ion of  BSA-speci f ic  IgE

rìnd a short  dclal 'betrveen mixing of  serum with buffer and

apph' i  ng onto ni t rocel lu lose str ips.

IgE Reuc'tivin' ol' CM-Allergic Patients with CD Proteins.

Four of  s ix pat ients also demonstrated IgE binding to ad-

ci i t ional  C D proteins wi th molecular weights of  20.  22,36,
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F iq .  3 .  a  IgE  in tmunr r i r l t r î s  \ r  r ' h  s r - ' r - t i  l r r rn t  . i  l - [ ) - t r l l c r { r l  i r  r t i cn t , .
r r r i  ( ' l )  r -  \ t r ; r c l - L ( ) l r l c t i  r i i - i p r .  \ . l i  ; . ,  i e  i r t :  I i f :  r e . r c t l t i  \ \ r r t ì  l i ' t J  r Ì t i r l ( ) r
r l l i c r u c n s  t , t  ( ' l )  o f ' l r ) ; r n t f  l :  k l  ) .  l ) l i t i c l t ,  l .  i : r n t l  - i  r c u c t c . t  . r d i l i t i . n -
; r i i r  i r i t h  f l . r ì i ì r ) F  l r l l c r i c n s  i l " l  . : . . - l : .  i r i  r { i  r r r r i . l  . l r ) ( ) k l ) r  b  t : [ _  i r r -
n ì t i t l o i l l ( , t :  t i i t h  r c r ; r  i r p l l t  :  { ,  i r  i l ì c r r . r C  [ ì i l l : - ' n t s  g n  C \ f  c \ i r i t C t -
< - ' o l r t c i l  s { r i p s .  ( ) n 1 . ,  p t r t ' . . D i  -  l r l i . , , . i  \ i t t h  (  \ 1  . r ì i c r u e  n S  o i  t r . l .  t ) l ) l r i t r l

l { t l i k l ; .

5 t l l n d  : ' ( ) 0  k D .  I g E  i n r n r u n ( ) t ì l r ) i  o l  n t t i e  n t s  l - l  i i r t :  \ h ( ) \ \ . n
in  l ieurc  lh r .  Pr i t i cn t  - l  rc . rc tc r i  r \ c lu . i ve  l \  \ \  i th  thc  mi . r l ( r l -
i t l l c r s c n s  ( ) l ' C D  ( 1 0  a n c l  l l  l ( D )  l l t h ( ) u g h  i n  l r  \ c n  \ 4 . c a k
l r ) rn r .  P l r t i cn ts  l .  3  and 5  d i , - l r l r r r  cc ì  \ t r ( )ns  IgE rc . i c r i r  i r r
\ \  i tn l t  - ì r r -kt)  prolgi l -1.

I q [: Rt, u c' tr'itl o/' 5c ru .ffu t nr l r r d i t' i t l t t ui.'t.irll C I ) .-l l l t, rw' t,
C I )  [ 'n t t tT  /1 . r .  I cE f r< lm a l l  c 'D-a i l c rs rc  p l ì t rcn ts '  sc ra  (5  o t
5 ;  rcac tcc l  u  i th  thc  ma. l ( ) r  ; r l le  rg r :ns  o t '  CD (10  anr i  l l  kD )
i t n c i  r v i t h  t t l h c r  p r o t c i n s  q , i t h  n t p l c c u l i l r  r v c i q h t s  9 f  l - . . 3 ó .
.5 ( ,  . rnd  7( . )  kD i f iu .  , ìa ) .

r D

v - *

69 -

.16 -

30 -

L . -

Fig.  4.  Inhib i r ion e ' ' , : ' ' t r :nenl  I .  lnh;hi r ion rvas perforrnecl  bv

l l , . ' r -  . l ba t i on  o f  m i ih -a l i r .  ;  nù t iùp i r  . . ù r i ì  r v i t h  , " ' ho lu  m i l t *  cx t rac r
r ' .  l cs t i n_c  ln  C-D  e r t r .  - r : , r í l t e t i  :  i r i ns .  Lancs  l - - ì :  I c l t  b ind inq
i r r  , ;  r n h i b r i l l n  l l e f t  F a r t ) . . n o . r l t c r  r n h i i r i t i o n  q r i r : h t  p a r t ) .

icE llr'actit'in' of ('[-i- fl!.,.,tc Patit:nts u'ith C.;,{ Protcins.
l . )n i r  , r ; l :  . r f  t l r cs l  :u  .houc i i  IeE- reac t i r  i r i  . *  i th  CNt

i l r t ì l . j l n s  i f  r ( ) .  i ) l  l l n d  :  , D :  ; i g .  i b ) .
- l -he 

scra f rom the contt" i \ l  group shorved no IgE reac-
t i ' , ' i tv  c ' i thcr on CM extracl  or  on CD extract  bv immu-
t i1r : r i1r11i1 ' ' :  anlr lvscs (  f ig.  l t . .  - ia ) .

i  t t i  t : : t t t t r t l l l t t t  ln l t i i r í f r r  t l  Eì  "- , ' ' r i tntnts

. : t i t i tbr t to; t  t+ ' i th C.\ l  i l r ' t r t ins.  Fieure - l  i l lustrates inhihi-
t i ( )n  c {o f  r ime n ts  r )n  :  C- \ { . i ; ; i c rs ic  pa t ien ts '  sera  (pa t ien ts
' .  - ì  a n . , . ; :  f i g . ; b . )  1 p  a i l  3  c r r s c s , i g E  h i n d i n g  r t r  t h e  3 ó - , . D
pr() tc in of  CD \ ! ' . ts  comple tc iv ahol ished af te r  preincuba-
t ion  w i th  C l r l .  In  lane I  IgE b in , - i ing  to  the  20-kD prore in
u' l is  a lso hlockccl .  Prcincu'nui ion r : f  Cl \4-al ler ,s ic pat icnts '
sc r l  rv i th  dc f inud CM pro te ins  (c r - lac ta lbumin .  B- lac tog lo -
hu i in .  cesc in  and tsSA)  o i '  uno lc  mi lk  ex t rac t  and subse-
qucnt  tcs i ,ng  c )n  CD cx t r i ì c t -c ( ìa tcd  s t r ips  led  to  ind iv idua l
inh ib i t i r in  pa t te rns .  In  I  u f  f i  pa t icn ts .  p re incubat ion  w i th
cl ; :u in p ' ruvcnte d igE l t inci ins Io thc ; rbove-rncnt ioned CD
pr  r i c ins  l c l l r t l t  no i  shown.y .  Tes t ing  on  mi lk  s t r ips  as  con-
t r t r i  con f i rmct l  thc  spcc i f i c  inh ih i t ion  o f  the  respec t ive
p r o î c i n : .

IrtltiÌ:,itiott tt'itlt CD Extrrtc'i. Preincubation of Clvf-ailer-
r : ic  pat icnts '  scra \À' i rh 0.5 mg rnl  of  CD extract  led to a re-
duc i ion  in  IgE b ind in f r  to  C\ l  a l l c rgens  ( f ig .5 ) .  The h igh
i int igcn conccntrat ion usei j  for  preincubat ion was chosen
I t r  r rch icvc  a  n rar in tum t r f  inh io i r ion .  Quant i ta t i ve  ana lvs is
w i r :  pc r io rmcd b1 'ELISA inh i i - r i r ion  as  d iscussed la tc r .  In
pat icnt \  l .  - l  and 6,  IgE binci inq tL)  casein (36 kD) anc! [ ' r - lac-
tog lobu l in  (1 , \  kD)  cou ld  bc  inh ih i ted  or  s t rong lv  rcduced
bi  r r rc incubat ion u ' i th Cl)  cxtracr.  respect ivr :h,  ( f ig"5).
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Fig. 5. Inhibit ion experirnenr I I .  Inhibit ion vias
prernir.rhation of miik-al lersic patients scra with CD
l r  " i t {  u ,n  C lv ì  ù . i i t r i . i c t -c ( ìa î tu  s i t r l )s  LJnus  j -Ò :  ig i

i n ! r ; i r i : i o n  i i c i r  p a r t  )  a n r i  a i r c r  r n h i h i t i c n  l r r q h t  p a r t  l ,

Therefore, our findings sug_sest either the presence of
these proteins (p-lactoglobulin and casein) in CD or the
presence of epitopes shared b1'both extract sources.

ELIS.4 lnhihirion
Fisure 6 i ì iustratcs the quant i iat ive l_uE-binding inhibi-

t ion perîormed on pat ients 3 and 5.  Pat ients 'sera preincu-

bate C with increasinq concentratit>ns of CD ertract re-
veaied a 45 and óc39ir inhihit ion when the microtiter rvell
coated and inhibit ing protein conce nrration rvas equal (5
pg,nl). When preincubation was perft>rmed under the
same condi t ions wi th CM. a 9()  and 80q; inhibi t ion could
be .rchreved, revealing a complete biock ot CD-reacring
IgE b1' the appl ied mi lk proteins.  The strcnger inhibi t ion
potencv of  mi lk proteins micht he explained l rv the pres-
co t ' t '  u i  a  h ighcr  pcrcen iagc  o l  r r i ; t i i r r t in l  p1r . '1 r i ln :  , i i ì  com-
oarable amounts of  extract .

Discussion

,. \ i lcrscns l iave hc-cn i t lunt i f icc l  in di f ier . t l l  6 ' i r$ - .dr-r ived

ertracts i ike hair .  dander.  sal iva.  ur ine.  anrniot ic f lu id,
meat and mi lk [15] .  Since cross-react iv iw between food al-
lerg ' - ins and inhaled al lerg€f lS srcr  f requent iv rcsponsible
for c l in ica!  svmptoms in al lers ic chi ldren and adul ts [6] .  we
comparecl  thc igE binding components in CN4 and CD ex-
tracts.  Pat icnts '  [eEs were usrcl  to rdent i fy cross-reacnng
al le rge ns

C)ur Western blot  exper iments revcaled that CM-al ler-

eic t rxr t icnts (-1 of  6)  exhibi t  igE aeainst  mi lk proteins as
wcl l  as CD proteins.  whereas CD-al lergic pat ients '  IgEs
nrainlv do not re cosnize CN{ proteins ( l  of  5) .  According
to ()ur f indings wc w,ere not able to dcf ine one al lergcn re-
sponsible for  thc cross-react iv i ty '  of  IgE ant ibodies.  In 2
pat ie  n ts  an t i -case in  IgE an t ibod ies  and in  I  pa t ien t  an t i -B-
lactoglobul in teE ant ibodies were found to bind to CD
protcins.  In ELISA and ELISA inhibi t ion expcr imenrs,  a
quant i tat ion of  the resul ts was achieved.

C)svéth et  a l .  [ t Ì ]  out l ined the presence of  BSA and
c-globul in in var ious CD preparat ions by means of  immu-
noelectrophorcsis. Loewenstein et al. f lal showed 10 of the
ant iqcns of  bovine whev. including albumin, o,r-rn&cro-
globul in,  t ransfcrr in.  IgG and IgA to be in common with
those of  cou'  hair  and CD using crossed radioimmuno-
clcctrophorcsis.  Based on RAST exper iments Osvéth et
al. IS] calculated that 509b of CM-allergic children also
had IgE against  CD, al though these chi ldren never had
contact  wi th cow hair  and CD. Our exper iments conf i rm
thesc re sults. -1 of 6 CM-allergic patients also reacted with
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F ig .  6 .  EL- lS  \  rnh ib i t i on  c rpc r ime  n rs .  l (X )  p l  o f  sc ra  f ' r om p ; r t i cn t  i
( a )  u n d  p a t i c n t  . s  ( b l w ' c r c  i n c u n a t c d  u , r t h  l ( X t  u l  o f  C M  a n c ì  C I )  e x -
î r i r ù l  c ( ì n t d r n r n {  l ( } .  i .  i . 0 . 1 .  ( } . 1 . 0 . 0 3 .  ( 1 . ( ) 1 . 0  ( x } i  a n d  0  u q  r r r t a l  p r o l c i n .
Incub l r t i on  u 'as  pc r t t t rn rcd  a î  I  oC  ovc rn i th t .  S l rmp lcs  on l r  rncu fx r t cd
l i  r t h  P I IS  wcre  uscd  i ì s  con t ro l - \ .
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C[i i: iui- ' l i lS. Ther";;.1i,. ' ive asiicci w'hether cross-reacting
IgE allergens ìl Clr{ rntì CD would be responsible for this
onùnonl ! -non. CD-:r l lers ic pat ienrs did not have IgE
ag:irnst milk prott jns. rvhereas nearlv all milk-allergic pa-
i i :n is c i ic Ì  e: in ihr"  i :E tc uI)  proteins.  This f inding sup-
t' :r- ' 'J our t:ssumnlit in thiì i se nsitization to Clv'f allergens
i . . . ,ús i r r  prqr js; l i i rn . r f  igÈ lnt ibodics react ing w' i th pro-
tein.  n: 'ese nî  in t .D , : \ t roci .  These IeE ant ibodies might
r i t r , , - : r :  l1 i  rcacr w' i th i . j ' jnt ic l i i  or  s imi lar  proteins present
in L-Ds or ( l r  l i rsr  cross-rùact rr i th proteins bcar ing com-
Íncn , :p i tores nr lh mi l i ,  protc ins.  The f i rst  hvpothesis
uvoulc l  pr l " ' \umc thal  i l l i  Dl ì t ic 'nts rcact ing u ' i th a dcf ined al-
ì ; :g in  in  L i ' [  i ru i ; iC . ì i s t . i  l : i t c t  rv i th  the  same pro te i l  , : f
i cen t ic r , i  mo lecu la r - ' ,  e igh t  in  ihe  CD ex t rac t .  Th is  was no t
! t ì  I . .  I  thc  i c r l ' , j \ { ,o  in  our  inves t i "a t ion .  There fore  the
sc . . ' .  r  i t ' .  i - - r ' i l u :  '  i \ ' í ì '  : i Ì t . cn  in to  co t ts idera t ion .

I : - . ; i i ' ; t run  c i r rc i im;n t :  i l emonst ra ted  tha t  the  sera  o f
mi iK-a l le r l c  r la i iun is .  p r r - i r ì cubated  u ' i th  mi lk .  los t  the i r
l 'c l i i t lv i l \ '  1r t  i - -1- ;  Dfotc ins f  f iu.  -1) .  In . , rder to ident i fv a de-
i i i t ; l  cr{rr i - r ' i j í - ìct i . ' .  nr i l r  nrotein.  w'e preincubatccl  pa-
l r c " , l .  \ - ' : ' i r r i : i l t c  ì .  i i : : i l \  t ì \ ' i t : ì : r b i e n r i l k p r o t c i n c o m -
Í ) i i r . - : - t -  ( r r - ì . r c t l i Ì 1 . , ì î - î r n .  i Ì - l u c t ' ' g l o b u l i n .  c a s e i n  l t n r !  I ì S , ^ \ )
b , ; l r l r , - '  i cs t ing  r rn  ( -D - -x t rac t -coated  s tnps  (da ta  no t
S l r i , r . .  i r t .  i r r  a i ,  . t  in ' ,  cs t l c i i t cd  pa t icn ts .  IgE reac t iv i t v  w i th
CD -:rnteins couid hs " iboi ished bv preincubat ion rv i th
v,  hol-  r r ì r ln e t t r i ì t  . .  t ru i  t ' i i l l ,  in I  of  5 pat ients could the IgE
r-, - ' . i ; t iv ' i l r '  fc  Ui)  ' ' ' t  b luni  d bv c l rse in preincubat ion.  The
n . r n Ì , i i  i r r h r h i l i o r - ,  : i : i c l  r , t  ; u s c i n  i n  o n l r '  2  p a t i e n t s  c \ -
, : iu r :e  , " .  Ihe  p . rs r i i . r j i i ]  o1 '  con taminat ion  o f  thc  conìmer -
u i r i i i t  . r r  l ì le t r l c  r .1 \u in  u  i tn  L ru ìc r  mi lk  p ro te ins  l i ke  I ISA or
g l r r i , i r l i n s .  ( ) n  l h e  o r h c r  h a n d .  t h c  f a c t  t h a t  c a s e i n  u ' a s  a l s o
n i r rc  io  h lock  IgE l ' ' i nd ing  to  CD pro tc ins  cn la rgcd  thc  p r t l -

te :. i :, : r i 'oived in the putative IgE ci 'oss-reacti\. iry- observeci
bv us rind icrmer investigators [s-10]. These in'esrigators
outliniJ ,clusiveiv the imoortance of IgE against BSA
'tnd c ' - ' l l t ,  : i in.

Pr:rnc .. ..rriorì of CN{-allereic oatients' sera with Cl)
c\ t ra i '  l t . : ,1 suf .sc-quent tcst inq i :n C\{  e"; t r t rct-coaiet l
str ios rcr ; l ie d biocking of  IgE bindine to cascin in 2 pa-
t icnts ; r r ' '  i  a i id i t ional lv to [ ì - lactoeiohul in in I  i l f  2 pat ienrs,
respect i ' . .11'  1f i r .  5) .  Herein we found evidence rhar ant i -B-
i lc tosi i , r l ru l in IsE ant ibodies can also be trapped b'  CD
proie ins.  \ \  hethe r  the 2 maJLlr  a l iercens 120 ani i  l l  kD) or
BSA. c-giobul in or other CD prc, te ins are the target for
i i ' ìesc igE i.,ntibodies couid not hc ieouced fr.rm r.)ur €)i-
per iments.  The present 6o1s : ;uegr 'st  that  Cl)  proteins

havc reu'er immunogcnic determií ì .  jnts than Clt{  protc ins

with rc:pcci  t ( )  i :E reacirr . ' i t i ' .
In summan'.  our resul ts rcvcui  ihe existence of  cross-

react i \ ,e IgE ant ibodies in mi ik-ai lcrc ic pal ients t r r  a l ler-

suns in CD. lsE ant ibodies againsi  [ ì - lactoglobul in and ca-
sein n 'cre responsible tor  the rrbsen'cd cr t iss-react iv iw
n ' i l  ,p r , r tc ins  in  CD.  Accr l rd ing  t t )  t )u r : tudr  l ie  un i je r l ine
i  " l  gr i : t t  r ìCe of  crors-rcact inc al icr-gens or c( l !Tìnton eni-
tu l rg5 rn C\, '1 and CD involv ins cascin and p- lact t lg lohul ln.

Presurninq the possibi l i ty  that  CD extract  is  contaminated
ui th mi lk protc ins (casein,  f ì - lactoulobul in) .  e.r . .  through
l icking thc f  ur  nv the animals.  wc wourd expect thal  : '1.-
a r t i \ i t v  o Í  m i lk -a l ie rg ic  pa t icn ts  i s  i r ien t ica i  in  dan.  rd
mi ik extract .  This \ \ 'as not th:  faei .

Hcrcin cvidencc of  an() ther cross-react ion bet\Ls. in
food al le rgcns and aeroal lcrgcns coul t l  be shown and un-
c ic r l incs  the  assoc ia t ion  bc twccn resp i ia ton ,a l le  rg ics  and
f  ood hvperscns i t i r  i t ies .

References

f : \ r l r : r " ( ' .  l J r r k n t r  T .  \ ' l i e i l t . ,  R .  [ ì u m p r l l t Ì  ] 1 .

i . ì ! " ' . i r tunn . tcn  H.  Schcrne i  (  )  Kr : r f ' t  i ) :  Comnron

e  p t l ( r p c \  r  r l  [ 1 1 g f i  n t r l l c n  i t n d  a p p i C s :  S t u d r c s  h r
\ \ r "  s l c r n  s n r i  \ L r r t h i r n  l - i Ù t .  . t  A l i c r g ' '  (  l r n  I m -
n : u n t '  I  t r 9  I  : , r r : i r \ - . < . r . 1

[ l r r r c h r i c h r  R .  \  1 i e  n t l r  R .  E l . r i c r  C .  F c r r c r r i t  F .

S P c r r  \ \ .  \ j a l c n t  P .  R r , h a c  \ { .  R u m p o i d  H .

S c h c r n c r  O .  I r . i l î t  I ) .  l d c n t i f l c a l i o n  o f  c ( ì m m ( ) n
r u l l c r f e  n r c  \ [ r u c t u r J \  r n  h a z c i  p o l l c n  a n r l  h a z r - , 1 -

t t u Ì r . , {  p o s s i h i c  c r p i a n u ì r o n  f o r  s c n s r t r v r t r  t t r
I t l r z c i n u t .  l n  [ ) r t r c n t 5  a l i e r c r c  t ( r  t r c r  p o l l c n .  J
. - \ l i e rs r  CI in  Immuno l  I  ( )91 :9{ } :917-9- ì t r

! l l l m e p u r o  i - .  \ ' u o n t e  r . r  K .  K i r l r m o  K .  I ì t o r k -
s tcn  F :  Cross- rcar ' t rv i t r  o f  IqE an t ibodre :  r , r  i th

a i l c r u c n s  r n  b i r c h  p o i l c n .  : : u r t :  u n d  v e  r : e  t a h l c s .

I r . l t  . . \ rch  A l l c rs \  Ann i  Imnruno l  l ( . r l t l .7 - i :135-

ljt r

I ) e  \ l r r l t - [ ] l e c k e  r  F .  \ ' a n  D r r i ,  \ .  [ ] c r r c n s  L : A l -

l c r { r  to  e  rg  ro lk  poss ib l r  rnducc t i  bv  sc 'ns i t i za-

t ion  to  b r rc l  ss rum Jn t lqcn \ .  , \nn  , \ l l c rc \  I  ( )d .< :

.i-1:l-1.i- l-1s

N{ ln t l : r l l r z  \ t .  c lc  \ÀccL . . \ l -  Dr rh rnden C:  B i rd -

cg l  s r 'ndromc.  Cross- rcac t r r i î i  hc r * ,ccn  b i rd

a n t r q c n s  a n d  c q u - r ' o i k  l i v c t r n s  t n  I g E - m e d i a t c d

h l p c r s c n s r t i r t t t .  I n t  , . \ r c h  . \ l l e  r s ) ' A p p l  I m m u -

nol I  9t5.Sl: l -1.1- I  50.

S c h u  a r t z  R [ { :  f  c F  m e  d r u ì c r l  a l l c r r l i c  r c u c t i r l n s

[ ( )  c ( ) \À  \  mr lk .  lmmuno l  . . \ l i c r t : r  C ' l in  Nor th  . . \m

l W l : l l : ' 1 7 - t l l

[ ' r u h l  f ' .  \ c r o  E :  H u m l n  s c r u n r  l g F -  u g a t n \ t  t \ \ ' o

m a l o r  i r l l c r S c n s  f r o m  c o r r  h a r r  a n d  t i a n d c r .  . A l -

lc r! : \  I  t)Sl. l7:J!L51.

S Osvi i th P. Endrc' [ , .  Pcter F: Cross reacrion of

specrfrc IgE antrno.rres r irrecteci aqainst cow's

miik and bovine hair.  Al lerp lrnmunol 1979;?5:

20i2(irr.

I  f)sróth P. l \ .{úrkus \- Endre L. God(r L: Im-

munanir ivt ischer Ve rgic ich zwischen Kuh haar-

cxtrakten und anderen Rinder- und lvl i lcnoro-

te inen.  A l le rg l  Immuno l  1971 : i r : -s t> { r3 .

l( l  Havass Z. Osi 'àth P. Endrc L: Biochemische

L in te rsuchung der  a l le ru is ie renden Pro te ine

von Rincicrhaarextrakten. ; \ l iers Imn"lunol

la r l :17 : lq9_3{ )ó .

I I  Yl i inen .f  l l ldnt11i in, i  R. Trivarnen A. Vinanen

T: IgG anC IcE antihodv responses to cow dan-

der and unne in farmers with cow-inciuced

asthma.  C i in  Exp A l le rsv  l9 ! ) l : l l :8 i90 .

293



t î ( , ; ' : : , in_ :  f i  ' t s i t : ; ' aa i i c  t ) .  Scnr r . .n :  B .  \ \  , l t r ' :  U .
Lo.-q cn:re i  n H : Al le rrre n-sneci i ìc ieE Jn r ibod-
iss i ls l ]nst antigenic components in ct_rw milk
a r I  nr r ìk subsrt rules.,4i le rgv I 9ò6:.1 I  : ,-< I  - .- io.

ir- .r . i !  f .  ' ' \ , . 'el ic 
B. I- trewenstein H; Quanti ta-

t. ,  - '  ,r : . : . : t tnoeieclrophttretrc analvsis of eni3cr
. r . , : Ì -  . ;  : '  h a r r  a l t l  r : e l c i e r .  A i i c r s , , y 7 5 : - ì 3 :
_ , ! 1  _ : ì

[ ' : lh] P; . \ i iergens in c.ow hair and aa;rr ler. Al-
lersv I q81 ;3ó:5b1-571.
Ipsen H. l ,oewensrein H: Isolat ion and immu-
nochemica l  charac ter iza t ion  o f  the  maior  a l le r -
ger of birch pollen (Benia t,emtcosù). J Alier!r,
Cl in lmrnunol I  98-1:71: l  -s0-l  69.
L,cmmli LiK: C-lcavauc of structural proterns
c iu r rng  rh r  : rsscmhlv  o f  the  head t r f  ihe  bacrc -
n{ )phatr' Ti. Nature 1 9 7U:ll7:ofiti-{x\5.

1S Brac i fo rd  ) ' Í .  A  rap ; . r  an i  s r " 'ns r r r i c  r ì ì s thod to r
thc  quant i ta l lon  o f  mic rc iq ram r luanî i t ies  o f
prorein ut ihzing the princiolc of prorr-rn-dre-
t rnding. Anal fJiochem I9ló:7]:_jt ì- .-s-I.

19 Tou'brn H. Staehelin f .  Gorcjon J: Electropho_
retic transier of prc.teins {r,rm ncir ' . tcnlamide
S( rS t ( )  n ì î r ( )Ce l lU l ( ì : . r '  : . l l - . .  t \ :  p Í  . cUure  i . ìnd
sorne unDiici ì t i t rnS. I)roc l ' ruit  . \ i . id Sci USA
I 9-9. 7rt. t-l-ir ìL+-. 5 +.

l-.

l ó

! 1

L

S z e o i ' l  i u s i E n n e r'L i rha n e i ' i  E b n c r,,Sc h e i n e r
l r l i  tz-N i turc scu,  Kraf t

IgE  Rc l r c t r \ ' l t v  h )  . \ r r l k  l nc i  (  o *  l ) i r n r - i c r

Announcement

12th International convocation on lmmunology
Transfusion lmmunology and Medicine
Buffalo. N.\ '.. May tf ls. 199.1
Presente d br The Ernest \\ ircbsk' ccnter for Inrmunologl'

Plcnlrn '  str  ssions wi l l  f t lcus on thc topics:  Removal of  Infect ious Agenrs:  Test-
ine for  Infcct ious Ascnts:  Al lotvpes: Immunological  Ef fects on Blooci  Trans-
fusion: Comptlncnts and Al ternat ives;  Transfusion Strategies.  Open posfer
scssi t ,ns on thc thcnte wi l l  bc ol ' fcrct l .  Approvcd for up ro 1"1.5 h of  Clv lE
cred i r .
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-1 l l {  Shcrman F{a l l
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