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1  l n t roduc t i on

A s t h m a  a f f e c t s  5 - 1 0 ' 1 6  o f  t h e  p o p u l a t i . n  a n c r  t h c r c  i s
conve rgeh t  ev idence  f r om man) '  coun t r i es  t h r r t  p r - cVa le  nce .
seve r i t v  and  n ro r t a l i t l  havc  i nc reasec i  i n  r . cccn t  \ , r u r s .
desp i re  imp ro ' cmonr  i n  as thn ra  t he rap .u ,  I  l - 11 .  i _ i su r i l l r .  i n
adu ì t s .  as thma  i s  ope ra t i on r i l l '  c l ass i t ì e i t  us  . . a l l c r s i c . .  

i i
e l eva tec i  l eve l s  o f  l gE  spec i f i c  f o r  l r c ro r l l e r . gcns  ex i i r  . r r r d
" rona l l e rg i c ' '  i i  t he - r '  do  . o t  ex i s t .T l r e  cL r r r cn t  k ' . u  l c c r sc  . r - r
t he  pa thogenes i s  o l ' a l l e rg i c  z r s thma  c rnp l . r as i zcs  rhe  ro ì c  l . o r .
i n f ' l ammaton '  ce l l s  ( r . c .l n n a m m z ì t o r v  c e l l s  ( / . c .  m a s t  c e l l s .  e o s i n O p h i l s .  n r l c r o _
p h a e e s -  a n d  p l a t e l e r s )  t h a t  m a r  b e  t r i , . , r c r " , r  r r r r - . r r t . , h : ì r r

p l t  r t  icu  la  r  t l  pe o f '  us t  l i  rn l r  f  rom ; r  toprcs :  f i  rs t  .  i  he ( )ccu r r r Ì  r ìcc
o f  t he  c l i s casc  i n  t i r c  - l ( ) - - - ì 0 - r , ca r -o l r l  ugc  g rou [ ) :  sec t> i i t l .  t hc
u s u a l l v  n o r n r r l  t o r u l  I c E  l e i ' c i s  r r n c l  t l i c  i r r c k  i r f  i r t c r r r r r i a i r i c
a l l e r g e n s ;  t h i r d .  t l r e  i ' J l t u r c  o l  r ì ( ) r ì i r t o p r c  a s t h r n l r  r ' h i c h  i s
r c c c r g n i z c d  t o  b c  n r o r e  s r - \ c r c  I l l l .  l v l o r c o ' c r .  t h e  l ' r c c l r c n r
l - cq  L r i  r cn len t  o f  l r  n  t i - i n  t ' l l r r n  r Ì l l t t o r - \  c l r ugs .  s r r ch  : t s  c ( ) r - f  t c {  ì _
s l e ro i c l s .  i r r ques  f  o ra  r l , ) r ì l l n ; ì n t  i n t t i r t , ' , ' , , n ì , , . . r , ' .  con l r ) ( ) r ì e  n t  r r l
t h c  p a t l r o g e n e s i s  o f  i t o n - ; . r l o p r c  t r : r i r r r r ; i  I  I  i  j .  

'

I ) a tho l t l g i c l r l  s t u t i i c s  l u r r  c  r r l - so  s l r o r i  n  t l u r r  r i r c  i . , r - t i i r c i r i l i l
l l l u c ( ) s a  l r o r n  u s t h r n a t i c s  i s  t i r c  s i t c  o l  c c l l  i n i i l t r - a t i o n  a n t i
i  r t  f l  a  rn  nr '  to  r '  rc  uc t  io ' . ' I - i r  u  n  u  r  r  i rc '  .  f  .c  t  i  r  r r  tcc i ' r  ce i l  s  a  r  t l
c c t s i r t op l r i l s  was  h i . gh i r  i nc r c ; r sc t r  u r r r r  co r re l ; r t e r l  * , r t h  t hc
s e v e r i t v -  o f ' a s t h m r  i r : - i - i J .  f ' c c l l  n r c c i i a t o r s  s u c h  : L s  s o i u [ r l c
I L -2  reccp to r  ( s l L -2R)  l r r r r l  I l r , \ - . , ,  i r r c r c l r scc l  i n  t hc  sen r  f r on r
; ; : r l i en t s  w i t h  acu t c  i ì s t  i ì r ì ' u r t i c  i ì 1 tack  a r r c l  r e  t u rncc i  t o
b a s e l i n e  a l ' t c r  3  t l a ' s  o f  c . r r i c o s r c r o i t l  r h c r a p r ,  [  1 6 .  l 7 ] .  A n
ul lexpcctec l  f  i r rc i ing \ \ ' i ìs  r i ra t  

- l '  
cc l l  u r - r r i , : r t ion r . r 'as  nruc i r

n l o re  s t rong l r , ' assoc ia r c t l  *  i t h  n t i n ; r t op i c  as thmu .  F i r s t .  t i r u
pcrcentase o i  pcr ip l ie r r r l  l i - -21ì -pos i t i ' c  c l ) - l  T  ce l ls  an, - j
t l t e  l c ve l s  o f  se rum s l l _ - l l ì  r r c re  t ' oun r l  t o  be  h iqhe r  r n
t l . t l _na top i c  pa t i e r ì t s  *  i t h  l cL r t e  sc \  e r c  as th rna  t ha r r  i n  a top i cs
I t 7 ] .  Seconc l .  c l e , , , r r t e r l  l { L , - \ - L ) l ì . - pos i t i ' e  CDI  anc t  CD, . ì- [  

c c - l l s  r ve re  f o ' nc l  on l '  i n  b l oo r r  o f  r r onu top i c  as thmar i cs
[ ] , \ ì ] .  t h i r c l .  s l L - l R  l c r , - l l :  c o r r . c l u t c r l  r v i t h  b l o o d  e o s i n o p h i l -
i ; t  i t nd  t he  l ung  f ' l r c r i a r r ' r r l r r e  s  ( t . r ' ce  c i  e . r p i r a t . r . , u , r , . l u i ' c  r '
I  s ,  F E V l )  i n  n o n u r o p i c  l s r h n u r t i c s  b L r t  r i o r  i n  a i o p i c s  l l 9 l .

O VCH Vcri:rgsrcscl lseh:rf t  nrolL ÈSÉ11,, Wcinlrc:m. l( /gl

p n a g e s .  a n d  p l a t e l e t s )  t h a t  m a r  b e  t r i g g e r c t l  r h r . o u g h  a r r
I g E - d c p e n c i e n t  p a t h u , a r ' [ 5 - 1 0 ] .  i n  n , r , - r . I i e  r s r c  u : r h ' ,  r : r r s .[ 5 - 1 0 1 .  l n  n o r u t l i c r c r e  ; r : r l ì r r ì l i  1 ; r l : o
c a l l e d  i n t r i ' s i c  o r  n o n a t o p i c  a s t r r m a ) .  t h c  t r n c r c r s t a ' c r i r g , f
i n ' o l ved  mechan i s rns  i s  s t i l l  n ro .  app ro r i n r , { i r . c .  , { I t h . , g l r
an  I gE -c lependen t  mechan i sm cou l c l  r r o t  hc  c r c l L r c l cd .  r h . ì .
a l e  a  nun r t - r e r  o f  cons ide ra t i ons  r i  h i ch  t l i s r r r r gL r i sh  t h r s

l i  l { ì 7 h -  j
*  Th is  u ,ork  u , i ìs  s lpnorrecì  i - rv  INSERNI (e  J

{ rants  f  rorn  Sc l tc r i r rg  ; r r r i j  l ' r t r11 '11, ,  r \ .s , ) ,_  i
Pa r ta  ge.

! - .  r r ' t . t l  ) - (  ) ( r ) .  a n d  h r
t t  i t , n  I ì c c i r c r c h c  c j t

correspundence:  Phi i ippe Lassai lc .  c ' ( ) r ì t ra t  Jcr r r rc  Forr ' l r r i ) r r
( INSERM 90 -06 ) .  l ns r i r u t  l ' i r s l c r r r .  r .  r uc  t r r r  p r . r css tL r r  L - ; r r -merrc .  t lP  2" t r_s.  F- - i9019.  L i l lc  Cet lcx .  Francc

Ke1'  w, rds:  Er rd t r r r rcr ia l  ce i l  /  Aut r lant r r . , r r t . | i cs  i  1 '  r ' r 'p i r r )c ' rc  /
As t l t n r r r  " - r  '
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T l t c l r : f o 1 c .  p l r t l t 1 . 1 . g e r t c : i s  t l f  1 1 , r 1 1 . 1 ( 1 ) 1 ) i c  l t : t l t r t t ; t  l ì p f t " ì t - s  t t l  i r c

t ì i o r 0  c l o s c l y  I i n k c c t  v i ' i t h J ' c c t [ : . t t t t l  T  c c i i  r l t c t l i a t . . r ' s .  W i t l t

t h C  p ; r r t i c u l l t r  c l i r r i e  , t l  i e  : . i i l l l - C \  t r t  l l O n í ì t ( ) p : c  l l s t l l l l ì i l  l t t  r t t i t t t l .

( ) r ì e  c l t n  I v p 6 t I c s i z e  t h l t  t h i :  t ' r r r m  o f  ; ì S t i ] r l l i l  m l ì \  5 c  t l t c

r c s u l t  r t l ' - f  c c l l  h v l l c r - r ' c l r c t i r  r ( r  r ì g i . l i l ' l s t  L l l ì  u n k t ì o r " ' t t : t r t t i g c n

c o n t a i n e c l  i n  t r r o n c l r i a l  : ; t r u c t u r c s .  B e c a u s e  e n c l o t h e ì i a l  c e l l s

reDresent, the first resident cell tÌ 'pe in the bronchi:'rl tissues
tZfffii *e searched for an eridòtrrelial cell-deri'ed com-
ponen t ,wh i ch  m igh t  ac t  as  a  t : . l r se t  an t i gen  f o rTand  B  ce l l s
i n  as thma t i cs .

I  I e r c  w c  r l c s c r i b c .  i n  u  s u i r g r l t r p  o f  l ì s t l ì n ] a t i c s .  l t  c i r c t t l a t i n g

i ì L r t oan t i boc l v  t l r a t  r ccog t t i z cs  r t  c ross - r c i l c t i r . ' c  i . i  k  I ) i t  p l a -
t e l c t  a n r i  h r r n r a n  c n c l o t h e l i l l  c e l l  a n t i g c n .  T l r c  n r t t i e n t s
c l i sp lav rng  t hcsc  an t i t . . o t l i c s  \ \ c r c  n ta i n l v  no r l i t t t r [ r i c  i - ì s t h -
rnat ics ,  anc l  hac i  ; l  more sgvcrc  asth tna.  lv lorc t tvcr .  l r
s t a t i s t i ca l  l i nk  was  l ou t rd  l l g t uÈe t ì  t hc  p resencc  r t f  t hcsc
au toa  i r t i  b t , ' r l i c s  i t  n r l  asp i  r i  r t - - sc r t s i t i ve  as t t Ìm i t . , {  n  r t  r t  t  i  gc  t t  -

spec i f i cT  cc l l  p ro l i t ' c ra t i r l r r  u ' us ; . t l so  demons t ra t c r ì  i n  somc
pu t l : : r t s  r i , i t h  c i r c t r l l l t i ng  an t i - - i i - kDa  an t i gcn  i t r l i  i b< t c l i c s .
- i bge r i r e r  

w i t h  oL r r  p r cv ious  resu l t s .  t h i s  s tu t l v  i nc i i c : t t c s  t hc
poss ib l e  imp l i ca t i t r n  o f  an  au to imn tunc  p roccss  i r t v r> l v i ng
c a c i o t h , : l i ; l  r , c i i s  i n  u  s u b s c c  o f  p a t i e n t s  r v i t h  s c v e r r
a s t h m a .

2 lV la ter ia ls  and methods

2.1 Sources of  ser : r

r r  i t c c z i r r g .  
- l ì r  

i r c  i n c l u r l c r l  i r r t r r  t i r i s  : t r r r i v  l l l  s u t r i c t s  c r l t e  r r -
c l t c c t l  r t t i l t l  t r t  s c \ ' o t ' c  l ì s t l ì r ì ì l  w i t i r . r n  l r E V r  o l  . {  7 0 " 1 ,  t ) f
r l r c r i i c t i r , c  ' " , : ì l uc : ; .  r v i t h  l r  r c r r , ' r s i l r i i r t . ,  o Ì '  [ rE \ " t  ( ) l  ì ' ì  l - j  " 1 )
, l l t t r  i t r l t l t l ; t t i r . r n  9 l  t ' . r , 9  p L r i f s  i t i  i l c l l i - ì  r r g r r l i s t .  \ [ e  l l i e  i r t i ( ) r ì \
r c t l t t t r c r l  t t t  c o r r t r o l  s v r ì ì [ ) t o m s  i n c l r r c l c c l  t h e o l t l r v l l i r r e .
i n h l t l c t l  b c t l - l  a q < t r r r s t s  o r  i l t l u r i e r l  s r c r < t i t l s .  S o n r c  D l r t i c n t s
r c c l L r i r c t l  l o n g - t e r m  r l r a l  s t c r o i c l  t h c n t p v .  P î t l c r ì t s  r v r t l r
c l i n i c a l  r r r t d  p a t h o l o g i c a l  i c a t u r e s  o f  a l l e r q i c  g n r n u l o m a t o s i s
a n c l  r t r r g i i t i s  i v c r c  e x c l u c l c c l  i r o m  t h i s  s t u c l v . , \ t o p v  r v a s
t l c t ' i l r c c l  t t t ì  l l t c  l t a s i s o r  p o s i t i v c  s k i n  p r r c k  t c s t s  t o  c r t r a c t s  o t '
e ( ) t ì l t ì ì o r ì  ; r c r r . r a i l c rgcns  ( scc  

- ì Ì t b l e  
L  i o r '  í t ì ( ) r r  t i c t u i i s ) .

, ' \ sp i r i r t - i t t t l r r cc t l  l r s t l r r Ì l r  \ \ ' a s  i t l en t i i i e c l  c i t l t i : r  t . r n  l r  t vp i cu l
c l i r r i cu l  [ t i s t o r r ' .whe  n  l va i l ub l c .  t t r  a  b ronc i rospns t i c  t r c l ve l sc
r c r r c t i t r n  a f t e r  o r a l  p r o v o c : r t i o r r  | 2 1 i .  N o n a s t h m a t i c  c o l ì t r ( ) [ s
i r r c l L r d c r l  - ì 0  p a t i c n t s  i v i t i t  s v s t c n r i c  l u p u s  c r ; - t h c r n a r o s u s
(SL i1 .  c l i agn t r s i s  t r f  S I - [  r v ; rS  t l e te rm ine t l  i r c co rc l i ng  t o  t l r c
. 1 i g g : r i a  o f  t h e  A r n c r i c a n  R l r c u n r u r i s m  A s . s t t c i a t i o n  [ ] j l ,
\ ù r ' l ì  \ ! ' e r c  k i nc l l y  p rov i t l e r l  bv  P r r t i .  JP  Dessa in t .  Dcp r r r t -
n r c n t  t ) t '  I r n r n u n o l o g l .  C F i l { t j .  L i i l e i .  - ì ( r  p a r i c n t s  * ' i t h
r l t c r r r r r e r t o i d  i i r t l r r i t i s  : r n t l  l 0  p a t i e n t s  r v i t h  : : . i l r t r l i s l r c t l
r l i agnos i s  o f  t c r -npo r l r l  u r t c r i t i .  ( scn r  p ro r , i c l cd  bv  I ' } r o f .  l J .
I ) c v r r l c l c r .  D e p a r t n r c n r  o l  I n t e r n a l  N f  c c l i c i n e .  C H R U .
L - i l l c ) ,  1 7  f r o m  c l r r o n i c  l t r s r r u c r i v c  b r o r i c i r i : : s , ì i r d  ? 3
heal thv  sub jects  inc lud ing ser : . r  f rom i0  e lder lv  sub jects  o f
7 t -E6  yca rs  o l c f  .  A l l  se r ; r  w ' c re  a l i c l uo ted  an ( i  s t o l ' e r l  l t
- 2 ( l  " 9 .

1 .2  Ce l l  i so la t i on

The stutly group compris!'d t)7 pîtients rcferred fr.rr asthnra 2.f.1 UndothcliI l l  cclls ([]C)
to the Departmcnt of Pneunì()logy (Ccntre Hospitalier
Regional et Universitaire. Lil le, France). Asthma rvls EC were obtainetl fronr human umbilical veins, usinq
diagnosed on the basis of a history of episodic or con tinuous previouslv describcd mcthods [?.1. 251 rvhich were slightly

'thble 1. Ch:Ìr:ìcteristics of the .sthmatic population classified upon the delcction of anri-55 kD nribÒdicsul

a) The presence of these rnt ibodies has been r letermined bv imnrunohlots of both cndothcl ialcel l  rnd platelet e\trncts wittr  thc scrî i Írrn
the populat ion studied. The presence of such antibodies wrs rcccr.! lcLl when ù serum reacted wirh t ie i i -kDn antigen bancl trorn both
endothe l ial  cel l  and plalele! exîràcls in two separate experimcnts. Some sera rvhich reacted stronsÌv !vìth the 55-kDa anrigen from borh
cel l  types were fu her used rs i  ternal posit ive q661y61s. AII patients were subjectèd to skin prick tests under standard method a! the
Departmen( of Pneumology (Hòpital CaLmette. Li l le).

b) Atopy was defined on the basis oi al leùst two posit ive cuta0cous rciìctrons to à batterv ofcommon al lergen cxtrncts (!vheeland i l i ! rc >
posit ive control histamine.

c) Total [gE levels were measured lvi th routinelv welldÈfined PRIS] (Prof. JP Dessaint. Dcpî mcnr of Immunology. Li l le). Str l isrrciì l
r ' ì^^rv' : ì :r ' rs parfoiìrcd " i ih ! ie ^ lest and the Wilcoxon r i ìnk sum test tbr unpaired data as described in Sect.2.1:.

d) Cort icos:lroi{ì  i jcDendence rvas assumed when control of asthma required dai lv ori ì l  Jreroids lor at least I  veirr dcsprtc r:sutl
Int i-asthma rl ,er:r; .v and dai lv l l }()0 ug inhaled beclomethtsonc.

d) Diagnosis ol i i :9ir in sensit ivi tv was est bl ished r)n cither typical cl iniral or a brunchospiìsl ic ndve::e relct ion after r, ial
paovocltron.
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modi f ied  here .  Recovered EC u ,ere  cu l tu red  in  35-mm-
diameter t issue cul ture wel ls in RPMI 16-10 supplementecl
w i th  20  % l rea t - inac t ivared  fe ta l  ca l f  serur r ì  (FCS.  G ibco
L lR l - .  F rance)  t00  pg /ml  hepar in  and 25  prg /ml  c r rc lo the l i r r l
c e l l  s r o w t h  s u p p l e m e n t  ( E C G S :  S i s m a .  S t .  L o u i s .  l v l O ) .
The med ium u 'as  rep laced tw ice  a  rveek  anc l  t l re  cu l tu res
reached conf ' luencv within 5 to 7 c lay 's.  E,C were rhen
detached b1 ,  incubat ion  $ , i th  5  miv t  EDTA in  phosph l tc -
bu f fe red  sa l ine  (PBS)  fo r  10  min  a t  i7 'C .  cenr r i fugec i  a t
500 x  q  fo r  l0  min .  resuspended in  f resh  mec i ium anc l
fur ther cul tured in 35-mm-diarncter t rssue cul ture 'uvel ls.

The cul ture reached conf luency in 3-- i  t javs.  Onlr ,  2nd- to
4th-passage EC cul tures rvere used in these srudies.  Thc
pur i ty of  EC cui tures was assessed br;-  rn icroscopical  exam-
ina t ion  anc i  the  presence o f  FVI I I - r 'e l ; r red  an t igen (assessec . l
by immunof luorescence staining assa\ ' )  was cletected in
more  t i ran  98% of  ce i l s .  Cu i tu res  contanr inurcd  w i th
smooth rnuscle cel ls rvere excluded.

2.2.2 SV40-tmnsfected endothel ia l  cel ls (EC-pSVl)

EC-pSVl were obtained b\ /  t ranfect iorr  of  hunr:rn EC \À, i th a
p lasmid  der ived  f rom the  ear lv  gene reg ion  o f  the  s imiun
v i rus  SV40 [2ó1.  Th is  ce l l  l i ne  g rew in  mec l iu rn  sLrpp le -
mented w i th  l0  9 í ,  FCS.

2.2.3 Fibroblasts

The human lung f ibroblast  cel l  l ine N{RC-5 rvas k indi l
p rov ided by  C.Lagrou ( INSERtv l  U  l8ó .  L i l le .  F rance)  The
ce l ls  were  cu l tu red  in  med iun t  con ta i r r ins  l0 ' . ) í ,  t rCS.

2.2.4 Lymphocytes, neutrophils, rrnd red blood cells

These cel ls u 'ere isolatecl  i rorn I rcnar in izcd ve noLls i t loor i
us ing  F ico l l  Paque (Phar rnac ia .  Uppsa la .  Srver le  r r )  r iens i t r
sradient centr i fugat ion [27].  13r ie l ly .  -10 ml of  lX c l i lure c l
hepar in izec i  b lood in  PBS \ \ ,as  over lay 'ed  or r  l0  ml  o l 'F ico l l
Paque and cent r i fuged a t  - i00  x  g  fo r  30  min .  a r  15 'C. l ' l re
pel let  containinq red cel ls and neutrophi ls was isolated.
lv lost  of  the red cel ls were removecl  b- ' -  seci i rncntat ion l l ' i th
3 or{ ,  dextran for 30 min. ' fhe red blood ccl ls u,ere rcsLrs-
p e n d e c ì  i n  P B S  p H  7 . - 1 .  I n  t h e  r r c u r r o p i r i l  l r a c r r o n .  r h c
remain inq  red  b lood ce l l s  sere  removed b i  h_vpoton ic  l vs is .
and neutrophi ls \ \ 'ere resLlspencled in PBS. the per ip i reral
blood mononuclear cel ls (PBMC) were waslrecl  anci  resus-
pended in  PBS.

? .2 .5  P ln te le ts

For  p la te le t  i so la t ion .  r ,enous  [ r loo t l  * 'as  co l l cc tcc l  o r r  uc i t l
c i t r a t e  c l c x t r o s e  a n t i c o a g u l a n t .  P l a t e l c t - r i c h  p l a s n l r  u  l r s
o l ' r ta iner - l  bv  ccn t r i fugat i r ; i r  ( l l0  X  r :  ib r  l . i  rn rn  )  anc l  rhc
p la te le ts  were  r r 'ashcd bv  rc l tca tec lccnr r i fugat i t in  ( l ( ) ( )0  . r  s
f o r  1 5  m i n )  i n  P B S  b u f f : r  c o n t u i n i n g  l ( ) - r  N t  E D  l - A ) .

2.3 Preparaf  ior t  of 'cel l  h 'sates^

Cu l tu red  adhercn t  ce l l s  ( r .  r , .  no t ' rn t ì I  a r rc i  S \ / - l ( ) - t r -u r rs lcc tc t i
c r rc lo the l ia l  ce  l l s .  a l tc l  l ' i b rob las ts  )  r i , c re  rv i rs l t t ' r l  t  lu ' ce  t  i r ì ìu \

Eur.  J.  imntunol .  199-r  l - ì  79(r-80- j

wr th  PBS (Ca:*  f rec  1  l r rc i  incubated  fo r  5  min  in  pBS (Ca:*
f ree)  a t37  oC.  The cont luenr  n rono lavers  were  t i ren  cas i l y
de tac ì rec l  h , , ,p ipe t t inu .  A l l  ce l l  t \ . ,pes  \^ /e re  ad jus tc rd  a t
2 x 10E cel ls/ml in l rs i :  bLr l ' f 'er  (10 mu Tr is-HCl.  7.5 m,v
MgCl2 ,  I  mv phenv lmethv lsu l ion l , l  f luor ic ie .  pH ó .S l
cxccpt  red  ce l l s  (  I  > t  l ( )e  ce i l s l rn l  )  and p la te le ts
( - l  x  l0 ' '  cc l l s /ml ) .  Ce l l s  rvere  lvsed bv  add i t ion  o f  0 .5%
Nonidet P'10 for 30 min in ice fo l lowed bv c learance of
nucle i  by  cent r i fusar ior ì  ar  400 x  e .  A l iquors  o f  ce l l  lvsares
were  kep l  i r ozen  a t  - 7 r . ) 'C  un t i l  use .  " ' '

2 . 4  SDS-PAGE and  \ \ es te rn  b lo f t i ng

C e l l  s z r m p l c s .  r n  r c c i u c r n g  o r  n o n r e c i u c i n g  c o n d i t i o n s  ( 2 .  c .
r v i t l i  o r  w i t hou t  l -me rc ì rp toe than t t l y  wJ re  seoa ra tec l  L r v
c l i s co r r t i nuous  SDS-Pr : rC ìÈ  acco rc l i ng  ro  t he  t ec l r r r i c l ue  o f
Lecn r rn l i  [ 2N l  us ing  a  l ( ] ?o  r cso l v i ng  ge l  p l - {  f ì .S  l nd  a  j  ? i ,
s t ack i r l g  ge l  pF l  6 .8 .  Fo l l o r v i ns  e l ec t ropho rcs i s .  p ro te i ns
were  t r ans te r red  on ro  n i t r oce l l u l ose  (0 . -1_5  p tm  BA  85 :
S c h l e i c h c r  a n c l  S c h u e l l .  D u s s e l .  F R G )  [ 2 9 ] .  A f t e r  r r a n s f e r .
t he  n i t r occ l l u l ose  shee ts  *e r c  i ncuba ted  f u r  30  rn i n  a r  r oom
ten ìpc ra tu re  i n  c l uench ing  bu f f e r  ( 5  9 , ' u  non fa t  d r v  m i l k  i n
P l ìS .  pH  7 . - {1  anc l  r r ashc -d  u , i t h  PBS.T l re  n i t r oce l l L r l osc  r vas
p robec l  u , i t h  hu rnan  Sc . r l  r t r , c rn i gh t  a t  " l  "C .  [ 3oun t l  hu lnan
r r ì r n ìLu rog lobu l i ns  r r e re  t i c t ec ted  u , i t l r  e i t hc r  pc rox idasc -
conJL rga tcd  rab l t i t  a r ì r i - hum i tn  I gG .  l gA .  I g l v l  c l i l L r t ed  a t
I  . . j00 or  perox idase-conjugated rabbi t  ant i -human IgE
d i l u t e d  a t  1 : 2 5 0  ( l a q . . . ' .  B r r r l i n g a m e .  C A )  i n  P B S  f o r 3 l i  a t
r oom tempera tu re .  A f r c r  a  f i r r a l  * , l sh ing  s t cp .  t he  n i t r oce l -
l u l osc -  s t r i ps  we  r c  s ta i nc . r i  * , i t h  ho rsen rd i sh  1 ' e r , , r ' , , r se  co lo r
c i eve lopmen t  (  B io -Rad  Labo ra ro r i es  ) .

To  c l e t c r rn i ne  op t i n ra l  qu r tn t i t i es  c l f  an t i gcn  dep t t s i t i on  o l l t ( )
t hc  gc l s .  p r c  I  i  r n  i  n . r r  r  c \  p ,gp l  n r r .  r ' ì t s  i nc l  r r c l c r  I  ge l  c l cc r  r  op l ro r -
cs i s  l ' o i l owec l  l r ) . L ' t ' r t r r r ì t sS ie  b l L re  s ta i r r i ng  r r i  v l t nL rus
l t n l oL rn t s  o l  cc l l  sa r r rn l c : .  I l uscc i  r - l r t  t he  resu l t s .  r i ' e  r r scc l
s t a t t d a r r i  t i c p o s i t i o n s  t r t  1 x  1 0 ó  E C  a n d . j  > :  i ( ) - - 6  r  l 0 -
p l a te l e t s / cn r  acn  l un r i de  gc l .

1 .5 ' l - l vo - r l i n t ens iona l  i r n rnunob lo t t i ng

Acco rc - i i ng  t o  t l t c  c r3 ' r i n t cn ta l  p roced t r l c  dcsc r i l r c r l  b r
O ' F a r r e  l l  [ 3 t ) 1 .  r h c  s : , n r p l c s  o f  J  x  l 0 -  p l r r t c l c r s  a r ì ( l  ]  , .  l t i '
c n c l o t h c l i a i  c c l l s  ( c r p c n r n c n t u l l v  c i e  t ' i n r . r l  i r \  ( ) J ) î i r r r ; r l  c l e p o : -
i t s )  u , s : r - c  se  i ) i ì r - ; r t c ' t l  i n  i i n t  r l i n r r r r s i o r r  [ r r  i s . e  ì ce  i r  i c  h ) cu \ rn t
( iE I r ) .  F i r s t - d i r i r cn : i t ' nu l  po l r , ' ac r v l u rn i c l c  t u i r e  g r l  c ( )n -
t a i ned  9  r t  u r c t r .  l ì r ì d  I i r c  p l  I  g rac l i cn l  \ \  us  t ' r t r n re  c l  u  i t l r

1 t H  3 . . 5 - I 0  l r r n p l r o l i n c s  ( P t r l r n t a c i t r )  ( , i c l s  r i c r c  n r c i o c L t s c c l
a t  6(X)  V lor  -10 nt in  ln t l  ther  sarnp lcs  \ve l 'c  se l ) i ì t ' l ì tec l  i ì t  a
t o t l ì l  o l ' t 0 0 ( i ( )  \ i  [ ' c , r  t S  h .  F o r  t h c  s c c o n c l  n t i g r ; r t r o n .  I E F
gc l s  vvc rc  ec lu i l i bn i r c ' , . i  s ' i t l t  SDS e r l L r i i i [ r r a t i on  l t u l f c r
( ( r 2 .5  n l i v l  l - r i s - t lC l .  - i  " , .  

' - r Ì l e r - c l J r t oc t i l r n t , l .  l ( l ' Ì , ,  g l r cc ro l .

J IH  ó .S1  l t l r -  i  t p i r ì  l , [  í i t ( ) t ì l  l t ] l l ì t )C r l l t r ! i ' ' .  P rO tc i r . ìS  \ \ /C rC
S e p a r a t e c l  i n  t i t c  s , - c , ' l r . ì  , . ì i n : r ' t ì ' - ì l ( ) l l  l l l  l ( ) " , ,  p o l r a c r l l a m i d c
ge l .  t ' o l l o l vcc l  i r r  c l L  - ' t r , r i r h , , r r d t  i c  t r - l i ns t c r  t t t  n i t r occ l i u l osc
I t t t , - l  i n rn t r r no i ) l o11 i11q  \ \  i t l r  l t un ra t t  sc r i t  . r cco r t l i ng  t o  t he
mr - t l t od  de  sc r  i l r c r i  t ì t \ . r . ' .

2 . 6  F - ruc l i ona t i on  b r  t {PLC

C.c l l  c l e te  rge r ì t  l \  \ l t r c s  i r \ ) r Ì r  I 0 -  EC-pS \ , ' l  wc re  t r ac t i ona tec l
l r r  I ' c ve rsc -phasc  HPL t '  r ' ' r r  l r  S l t i t t l r r l z -u  l i c l u i r l  ch rom i r t c t -



gf l tph ( t t t t t r l -C{ 'LL( r . \ )  i l l tCr i t r l i ; ì . i  1 ' ,  ì  : - r : iu 'c ' f r ( /p î r r i t - túr i r ' i lL 'a ! ' . -

( . l a t a . , ( ) r -  S i r : l t ] l r c l Z u  r ì l ( ) r l c l  S l ' l ì ; . . \ .  i  l ì r L r z : t t ' t  e  t  \ f  ; r t l , l r t t r r l .

V ' i t r r  S L t r  S c i l c .  [ r p l r r c c ) .  \ \ ' c  r : > l . i  . t  \  r . i l t c  C - l  s i l t e  l l .  7 - r t t i ' ,

p a t ' t i c i c  r l i l t r t t c t c t ' . , ì ( ) - t l l l l  I . , ì l - i : r j c . p ; ì c k ; t l  i t t ; t  t t ; t i t t l , - ' ' *

s t c e  I  c t t l u n r t t .  l , : ( )  r l r l l ì  ì ' '  - ' 1 . ( ' \  l ì l Í l l  i ' t l '  r l ì r L r z i ì l ' t  i j t  \ [ ; i l i : l '

n ( ) t ' ì ) .  C i t r o r n l t t t t g r l r l l i l i c  c o r t t l r 1 i l r 1 1 \  \ \ c l ' Ù . l S  f o l l t l ' " r s .  i i  n t i i l

i s r t c r : t t i c  c l u t i t t n .  f  ' ) 1 ,  B .  t i t c t t  l i i l c : t r ( ) l ) - r t t i n  g r l c l i c n t  l - - 5 0  '  '

B .  t hen  l i r t ea r  - 15 - r l r i r t  q rac l i c r t t  i t Lg ) ì " ' '  I l '  r ' v l ì c t - c  so l ve  n t  ' \

was  F { .O  con ta in i ng  f ) . 05 ' ) 1 ,  l -F . ' \ . ; . t r t t l  B  r vas  7 ' j ( l |  l t c c t t l t l -

r t r i l c .  l - i  " 1 ,  F f  1O  l , t l t l i r r i r t g  t ) . 111 - i  ' ) , ,  TF . \ .  [ : l o * '  r l l t c -

- j ( ) ( )  r r . l / r r t r n .  C ( ) l L l n ì l l  t e  t ì ì [ ] c r i . ì i t ì r c  l j 'C .  F r l t c t i o t l s  \ vc r - '

c o l l c c t t ( l  t t u t o n t i ì t i c l t l l v '  ( l  n r l ) .  . t r t t i  l r t r i l h r l i z c t l '  
- ì ' l t c i  

r i ' e  i - l

c \ i , u l l i r l C ( i  f r t r  t i t c  l ) r c \ e l t L e  
' t  i l l c  - t j - k D a  l t t ì t t g e t l  f r r

\ \ ' c s t e n ì  h l ( ) t t i r ì u

2 .7  Ce l l  l abe l l i ns

( . L r l t u rC ( l  n ( ) l - n ì l t l  i . I l lC i  t r i l l l S f ( ) l ' i ì ì c t i  c t t t i o t i r c l i l t l  c c l l s  r vc r :

l a b c l c t l  i n  l 5 - t r t r t t  p c t r i  c l i s i r c >  s  i t h  l r j S l  r r l c l l t i o r t i r t e

(50  L r (_ l i i  t 0 ( ,  ce l l s )  f o r .  r ' c sPcc t i i r ' l r .  J  r n t l  L  l ,  ; r t  - 17 ' ( - -  i r r

I ìP l v l I  i ; r eC iun ]  co t l t a i r r ì r t g  10  " , .  t i i t i v zc t i  FC 'S '  i  l t c  r l r t i i t l a c -

t i v i t r  r v l t s  r l t t t t ' t t t i t t C t l  b r  t l r c  i n i l l l ( ) f i l e C t r e  l t e i t l - l ) l ' ' ) t c i n -

p r c c i p i t a t i o n  ; ì s s l r v .  , \ l t c  r  c c l l  i r s i s .  l l ' : ì  i  r r r c r i i i t . r i , i l c -

iubre lec l  prOtc  i  t ts  wc r t  c  l tc t rOpi t t . r rcsct l  l ìS  ( lcscr ibcr - l  l tb t l r '  c  -

o r  p r cc ip i t a te  ( l  by  ac l t l r t i o r r  t l i  r l l c t h i ì r l ( ) l  : l l c c t l c  l c i c l  (  l ' 00 .  L  )
( ) v c r n i g h t  î t  - 7 0 " C . - [ l r c  p r c c i n i t r t c t i  p r O t t i r l s  \ \ c r c  c c r t t r i -

f 'uqec i  a t  15( )00 rp tn  ior  f rO rn i r t  r tnd rcsuspcr lc l tL l  in  l0  p l  g i

san rp le  bu i f c r  i o r '  l -D  ge l  c l cc t ro l l l t o res l s '

2 . t l  Ce l l  f r lc t io t t r t t io r t

Fmct ionat ion o l '  thc  5 i -kDl ì  l ìn t igen r t ' l ts  pcr fL) l 'n lec l  rv i th

th ree  cyc les  o i  i r eeze - tha$ ' i ng  t t  - 10  " c  i o l l t r r ved  by

c e n t r i f u g a t i o r r  1 t  L l ( ) ( ) 0  r p r n  i o r  l i  m i n  a t  " l ' C  i n  1 S i g m a

cen r r i f l l ge  [ 311 .  Th . :  sL tpe rna t rn t s .  co l l ec ted  i ì s  t he  " cv tos -

o l i c "  f r aó t i ons .  anc i  t hc  pe l l e t s  \ \ ' e re  i t na l vzec l  i n  SDS-PAGE

i o l l o w e r l  i ^ r y  i m r r r u r r t l b l o t t i r r c .  u s i n g  i t  \ c r u m  c ( ) n t a i n i n g

ln t i - 5 ) - kDa  a f l t i g rp  un t i l t gd ies  l s  desc r i bcc l  a i l r l r , ' e .

2 .9  Inr rnunof lur ) resccnce îssav

lnc l i rec t  immunof lu( ) re : ;cencc on EC and p la te ie ts  rv i - ls

pcr formeci  as  prcv ioLrs lv  r lcscr ibec l  [3 ]1 .  Br ie f l iv ,  cu l tLr rec l

EC  were  l vashe ( l  t h ree  t imes  w i t h  Hanks '  ba lancec l  ss l t

so lu t ion (HtsSS) anc l  incubated or l  an ice bat [  [or  30 min

, .v i th  sèra d i lu ted at  l :20 ( r ' :  r ' )  in  HBSS.  Af ter  threc ' .vashes

w i th  HBSS.  EC  were  i ncuba ted  f o r  l no the r  3 ( )  r n i n  r v i r h

1:100 (v :v)  t luoresce in- labeted ant i -human IgG (T i rgo) '

Ce l l s  we re  l vashec l  t h ree  t imes  r v i t h  Cu : * - f r ce  PBS anc l

cou ld  t hen  be  eas i l v  de t l r c I ed  b r  p i pe t t i ng .  Cc l l  sus [ ) cns ions

were i ìna lvzec l  on 1n Or tho S\ .s tem H. i0  Cr , , to f luorograf

lO r tho  D iasnos t t cs  Svs tem.  \ ! ' c s twood .  \ ' lA ) .  . \  s i n l i l a r

p rocec iu re  w îS  usc t l  f 6 r  immunos t i " ì i n i ng  o f  p l a te l e t s .  eKcep t

tha t  i ncuba t i on  me t l i un t  \ v Í . ì s  PBS supp lemt ì l l t ed  w i t I

0 .0 [  r , r  EDTA anc l  t ha t  p l a r c l e t s  r ve re  r vashec l  bv  ccn t r ì f u -

ga t i on  a t  200 ( l  X  g  f o r  l 0  m in .

2 .1( )  Lyrnphocyte pnt l i fe ra t ion assav

We tes led  p ro l i i e ra t i ve  response  o i  penphe ra l  b l oc rd  T  l y  n r -
phoc \  t es  t o  hun ran  cn i l o t i r c l i l i l  ce l l  p ro te i r ì s  t r t > t t nd  o t i t t r

r r r tar t t r " ' r "Jr , 'À,r5ur. i f f 'L- t i ) r t , t t i tL ' tu\ .  1t 'JgL.r . t { . i t - r i r t r r r r ' r - f r iúr^( lgL '111'11,J, . - , ' . rc '

l ) ; l l t l ù l e  s L l s l r c l t S ì , , 1 ì '  \ \ l t \  l r e  l - l ( ì l ' r l ì L ' ( 1  . l S  i r l Ù \  i t ' t L t s l ]  [ - l ] .  l l l

I t r  r e l l \ .  ; t l  e ; l \  I  t ' r r 1 1 1  i . i , ) t t f ( l  r ì l t r r ) c c l l t r l r r : e  : l  I  i t ' .  i , l r t l ; t i t t i t t g

t l r c  i l r r n t l  t o  ì t e  t e  : . t c r l  ( i r i e  r r t i l i c t i  t ' r r , r r ì  . t l - i i t s  I ' t t t l  l t l  r ) ; . t r l r l l c l

i r r t ' r i t ' l r ' - l i t , l ì  t ) l  l t , r t l e t ì l  \  . ì t t t i i ' l t . t i i t : )  ì \ U l -  t l t i t t t t ' t l  : l t ì . Ì

' i u s f r t :  n ( i c t l  i r t  l . i i )  r r l  r l i n r c t l r i  i s L r i f o r i r l c  ( l ) \ l S (  ) )  l t t  t ' o o t t t
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r v a s h c c l  i n  l ì P l " " l l  l ó - 1 0  a n d  r c s u s p c t t t l c d  i r r  I  m l  o i  t i t c
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: . t t  S ta t i s t i ca l  a r ra l vs i s
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Figure 1.  Binding of  serum ant ibodies ro rhe 55-kDa endothel ia i
cel l  ant igen in pat ients wi th asthma. The immunobiors were here
revealeci with anti-heavv gamma chain antibodies coniLrsated rvrrh
peroxidase.

a r t e r i t i s ,  n :  1 0 ) ,  a n d  h e a l t h y  s u b j e c t s  ( n : 3 8 .  i n c l u d i n e
elder ly subjects) .

The detect ion of  ant i -55-kDa ant i_qen ant ibodies was
evaluated according to the c l in ical ,  b io logical  and thera-
peut ic character ist ics of  the asthmat ic popular ion (Tablc I  ) :
age, sex rat io,  durat ion of  asthma, FEV, and serum total
IgE levels were found to be not stat ist ical ly di f ferent in the
two groups of  asthmat ics.  By contrast ,  ant i -s5-k,Da anr iser l
ant ibodies were detected mainly in asthmat ics wi th nesa-
t ive cutaneous pr ick tests (p :  0.001a),  in cort icosteroid-
dependent  as thma (p :0 .0036) ,  and ip  asp i r i l - induced
asthma (p : 0.00.13).

3.2 Cel l  speci f ic i ty and ant igenic communitv bctrveerr
platelet  and EC 55-kDa ant igens

Among the different human cell populations studied here.
only platelets-and SV40-transfected EC sharec.l a 5-5-kDa
ant igen commorì  to EC. No such ant igen could be cietectcr l
on  f ib rob las ts  (MRC5 ce l l  l i ne) .  neut roph i l s .  mononuc lear
ce l l s .  red  b lood ce l l s ,  o r  K562 ce l l  l i ne .  

' l -hc  
an t isen ic

community was conf i rmed by absorpt ic ln r t f  p<-rs i t ivs ser i r
onto ni t rocel lu lose sheets containing the platelct-c icr ivec' l
55-kDa ant igen band ( i c ten t i f ied  f rom s t r ips  run  in  para l le l
for  detect ion of  pat ient 's ant ibodies) comparet i  rv i th ni t ro-
ce l lu lose  sheets  conta in ing  a  non- re levant  n ra . jo r  p la te le t
protein (as determined by amido black staining).  Sera
spec i f i ca l l v  p re-c leared  w i th  the  55-kDa p la te le t  an t iqer ' ì .
d id  no t  recogn ize  the  cor respond ing  endothe l ia l  anr igens
(F ig .2 ) .  The an t i -55-kDa ant isen  an t iboc l i cs  recoverec l
f rom n i t roce l lu lose  sheets  by  e lu t ion  (0 .1  i r r  u ly 'c ine-HCl .
pH . t ) .  were able to reco_qnize EC-,  Sv. l ( ) - t ransfecreci-EC-.
and p la to l r t .  C : r i ' ,ed  55  l lDa an i igc , r  rv i thout  s ign i f i car r t
loss of  speci f ic i t i ,  ( l r ig"  2) .

3.3 Proliferative iesponse to 55-kDa proteins

To detect  the presence of  react ive T lymphocvtes.  rve used zr
[3H] thymidine incorporat ion assav with PBMC from
pat ients in the presence or in the al tsence of  5-5-kDa
ant igen.  resuspended f rom n i t roce l lu lose  shcets .  In i t ia l

Paticnt scnrm I
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hti<nr scrum 2
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anti-IgC anribodics

F i g u r c  2 .  A n t i g e n i c  c o m m u n i t v  b e t w e e n  p l a t e l e t -  a n d  E C - d e r : v e d

5 5 - k D a  a n t i q e n .  A n t i - - 5 5 - k D a  a n t i g e n  a n t i b o d i e s  u ' e r e  r e m o v e d  b v

i n c u b a t i o n  o f  p o s i t i v e  s e r a  [ 1  m l  f i n a l  d i l u t e d  a t  l : 1 0  ( v : v )  i n  P B S
in  an  Eppendor f  m ic ro fuee  tube ]  w i th  a  n i t roce l l u iose  band
con ta in ing  the  55 -kDa  p la te le t  an t igen .  Fo l l o rv ' i nq  ove rn rsh t
tncuba t ion  a t  , l 'C .  and  remova l  o f  superna t r ìn ts .  t he  an t ibod ies
bound  to  n i t roce l l u lose  were  e lu ted  by  0 .  1  l t  g l y ' c ine -HCl .  pH ,4  fo r
2  m in .  and  then  qu ick l y  neu t ra l i zed  w i th  I  u  NaOH.  The  immu-
noreac t i v i t y  o f  un t rea ted  ( r vho le ) .  adsorbed  and  e lu ted  se ra  f rom
two  pa t ien ts  was  then  tes ted  on  EC.  p la te l c t  (no t  shown) .  and
SV40-transfected EC (not  shown).  Control  of  speci f ic i tv  was
per fo rmed  w i th  n i t roce l l u lose  sa tu ra ted  rv i th  5  % non- ia t  m i l k
d i l u ted  in  PBS.  These  con t ro l s  d id  no t  sho rv  anv  loss  o f  an t ib t l t j v
b ind ing  to  thc  55 -kDa  an t igen  and  c lu t i cn  was  r ì cqa t i ve  (no t
shorvn ) .  A l l  t hc  i rnmunob lo ts  were  revea lcd  rv i th  pc ro r id i r sc -
con juga ted  an t i -heavv  gamma cha in  an t ibod ies .  In  son te  cxpen-
men ts ,  w l te re  i r rd i ca ted .  these  rve re  rep laced  bv  a l ka l i ne  phospha-
tase -con j  uqa tcd  an t ibod ies .

resu l ts  d id  not  f ind any pro l i fera t ive response wi th  whole
PBMC or  rv i th  PBMC par t ly  deple te . i  o f  monocvtes bv
adherence for  t  h  in  pet r i  d ishes beforc  t l ie  assav.  I lecat rse
o f  t he  poss ib l e  i n r rnunosupp rcss i vc  e f {ec t  o l  co r t i cos te ro i r l s
t ha t  pa t i en t s  rece i ved  be fo rc  t he  t i n re  o f  samp l i n r r .  PB i v lC
l rom pat ients  anc i  cont ro ls  u ,ere s t inru la tec l  bv  Con A for
-1 . . \  h  be l 'o re  I r t { ]  thymid ine assay.

The  n roc le  o f  ac t i on  o f  Con  A  on  t he  r c - sponse  o l ' s t e ro id -
t r ea tec l  mononuc lea r  ce l l s  i s  unknown :  l ì r ) n ' cvc r .  a  se lec ted
e f f ec t  o i  Con  r \  on  ac t i va ted  ra the r  t han  res t i ng - f  cc l l s  I r as
been  p roposed  as  an  i nd i ca t i on  t ha t .  i r t  a  p r t t u t i ve  T  ce l l -
rned ia tec l  auto immune c ' l i sease.  Con A îc ts  preferent ia l ì .u"
on  a ru to reac t i ve  T  ce l l s .  t vh i c l r  a re  t l ' ì o t r gh t  t o  be  i n  l n
z ì c t i va t i o r . r  s t a te  [ 3 ] . 35 ì .  Unde r  t l t ese  conc l i t i ons  \ \ / e
observed a spec i f ic  [ - rF i ]  thy ,mic i ine incorporat ion in  6  out  o i
13  pa t i en t s  w i t h  c i r cu la t i ng  l n t i - 55 -kDa  an t i ge  n  an t i bod ies .
w i t h  i ndex  va lue  s  rang inu  f r om 12  t o  3  (F ig .  3A ) .  Howcve r .
t h i s - f  ce l l  r eac t i v i t v  i r as  been  a l so  obse rved  i n  3  ou t  t o  l 7
pa t i en t s  w i t hou t  úe tec tab le  se ru tn  an t i - 55 -kDa  an t i gc r l
an t i b r t d i es .  I ndex  va lues  o f  a r r t i gen -s l t ec i f i c l '  ce l l  r eac t i \  i t v
co r re l a tec l  w i t h  pu lmona rv  f unc t i o r t  t es l  va lucs  ( i . e .  FEV l :
r '  :  0 . 5 4 4  ,  p  : 0 . 0 0 3 :  F i g .  3 B ) .

3 .4  Character izat ion o f  the 55-kDa ant igen

The  s t imu la t i ng  i dea  o f  a  pu t í ì t i ve  B  and  T  ce l l  au to reac -
t i v i t v  aga ins t  an  EC de r i ved  an t i gen  i n  a  subse t  o f
asthmat ics  led to  the necess i ty  o f  character iz ing the prop-
e r t i es  o f  t h i s  an t i qen  t o  ob ta in  an  e f f i c i en t l v  en r i ched
an t i gen i c  f r ac t i on .
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ressec l  on the sLr r facc r ) fI  he >) -K l )a  ant tgen was not  exp'v*:' i ", 
- 

. r^ / 
-i 

i r-è i ther  
p la te le ts  o r  EC (as  de termined bv  negat ive  rmn lu-

I l os ta i n i ng ; - l t r t l  bv  t hc  i ì bs r ' r ì ce  t ) t . ì t t t i t r r - l c i v  t l e ' J r l e t i o t t  l ' ' r '

i n cuba t i r t n  o i  r . vho l c  ce  l l :  r r  i t l t  s c ' r l .  t l u t u  no t  - \ l ' ì ( ) \ \ ' r r  ) .  ( ) r r

t he  o thc r  ha r r t l .  t hc  u t ì r ' l ' t unùb lL ) t s  r r f  i r : . t c t i t l t t t t t c r l  I : (  l r r r . l
p l a t c l c t s  l v scc l  L r1 ,  , l ' t , ' . a  c \  ù t cs  o i  f  t ' c czc - t l t a l v i t t g  r l c t t l , r t ì -
s r l ' ; r r cd  t hu r  t he  55 -kDa  a r ì t i gcn  was  recove red  i n  t hc  pe i l e t s
o f  bo th  ce l l  t ypes  bu t  no r  i n  t he  " c ) ' t oso l i c "  i r i t c t i ons . - . ì ' hc
c i cc t ropho re t i c  r nob i l i t r  t r i  p l a t c l c t  i ì nd  EC ,S - i - k [ ) r t  : r r r t r -
gcns  rem i . r i nec l  unc l l . i l l g c t l  \  i t l t  o r  r v t t hou t  l -me l ' c i t i ) i r ) c f  l ' ì i i -
n o l .  T h e  e l c c t r o p h t ) r t t i c  n t i g n t t i r l t t  o f  t l t c s c  l u l t i s c n \ .
. t nu l vzc r l  h , y  l -D  imrnu r tob l t t t s  ( ) f  p l l l t c [ e t s  l t r t c l  EC- .  s l r t l t c i l
t l r r r t  t h e  - j 5 - k D a  r n t i s c n s  i l u r l  r t n  i d e n t i c a l  r n o h i l i t r .  u  h l t -
c \ t r  t hc  ce l l  o r i g i r r .  r i  i t i r  l r ì  i soc Iec t r i c  p t t i r . ì t  bc t r r ' , : c r ]  S  1 )
a n r l  r ) . 0  ( c l a t 1  t ì ( ) t  S i ì O \ v l l  ) .

T h e  l - D  g r i  l i u r i r s r s  o i  i ' j S l  \ l c t l r i o n i n c - l u b e l e  c l  r r c r r n l r l
r r  n t i  S\ , 'J ( ) -  t i i tns fcc tcd EC'  . i lo r r  c t l  t  hu t  t  hc  - i  - j -  k  Dl  a  r r  t  i  gc  r r :
u r co rp (J r i . r t uc i  mc th i c r r r i nc  on l \  po ( ) r ' l v  r r t  t l r c  bus r r l  s t a te  ( l s

TRANSFORMED ENDOTHELIAL CELI.S

! : ! 1 t t t ' , ' J  
- ' [ i r ' , 1 - t l i r n c r r : ì , r r t r l  

l r r t l r l r : i .  ' , f  i ' ì S l  n t c t l r i o r r i r t e  - l l t l r c l e  d

l : L .  . \ t t t r l l t r l t r l q l ' : t f - r l t t c :  ( ) t  l - D  r i r î l u n ( ì l ì i ( ) t s  r r  t l l t  J - h - P t r l s e  , l

n ( ) r r Ì r i r l  l - : ( ' t , \ ) .  l r n t l  l - i t - n r r  i s c r l  j \ ' 1 r  i - 1 ; . 1 ; 1 ,  i e c t ' - r i  l : (  I  l ì  t  l - l r l r c l e  r i

t : (  ( )  .  i { ) ' ;  \ \ e  i ' t  l - D  c l c c t r t r [ r h t . i - - i : c t l  t t t t r l  l r l r t t : f  e  r ' e  t l  ( r l ì t ( l

r ì r t r ' ( ) c t l l r r l o : c  > l t r ' c t s  I  i t c  i r l n t r r r t r l i . i t r ; ;  j p g  i i l t s  l l c t - f  t l r i t t e t l  r v t t l l  . u l r t

l ' r o t t l  p i r l i c r ì t s  e r l r t t . l i l t t n q  u n t i - ì - i - r D : t  . t n t l g e r ì  . t r t t i l r o t l i e s  i l \

t i e  s e  r i i r c r l  i r r  S c c t .  l .  j  i - . r r r t l r n l r r k : ' . r c i :  r r r . t t l c  i t t  c l t c i t  i o t ' ! l c r  o l  t l l c

n r l l . r ) e e  l l r l ( ) \ e  s l ì t t t s  ' . \  i t l t  . r  l t c r r  , - ' ( ) i ì t . i l n r r t l  [ " \  j  r r r e  l i t r , r t r l l l e  i l l l r i

i l t t l t ; t t r t t r n r t i i o S t ' l r p l t r c , l  i l r c  - i i - k D : L , : n r r { c r t  l . u t s  i t e c t t  i . i c t t t t t i c t l  l r r

i r . r  [ r c r p o : r t i o r r  o t  ì r r r r r . r r r r r o b l o i l : c i l  l n d . l u i ( ) r i r r l i ( ) S f l r p h l r ' q l  s l ) ( ) t \

{ ; r r r ( ) \ \  l r c l r , l s  r r r r l i e  l r t c  t h c  j  j - k D l  . r i r i i t c n  i r r  - \  l L r r r l  l l  ) .

i , l c t c r r t t i n c r i  b r  t l t c  e t r n t p ' l a r i s , t r t , ' i  l - D  i n r n t u n , r l r i r l t s  l t r i t l
t i r e t t '  r ' . t \ i l t e t i \ ù  : - r . u i i ) r - : r r l i r ) g r i . t n i l i c \ .  l r i g .  - l f .  : r t t r l  . i l r e i ' -
: t : r i r r c c l  g c l s  i r t r l i e l t c i l  t l ì i ì t  t h e  - < , ; - k D l i  : r r r t i g e n  t l l '  p r i l t e I c t
l r ì r l  o i  E C  o n g i r t  i : . r  n r i n o r  p r r J t c ' l n  ( n o t  : 1 l 9 * r - r ) .  H o w e v c r .
t he  ra te  o f  syn thes i s  and  eNpress ion  o f  t he  5 - j - kDa  an t i gen
was  h i she r  i n  SV-10 - t rans tec ted  i han  i n  no rma l  EC .

[ ì cve rse -p lu t sc  HPLC i n r c t i onu t i t r n  o i  SV i { ] - t r i . ì r ' ì s f ec t cd
EC c l c l c r r ' ! , - ' r t t  l \ s i l i a s  resu l t ed  i n  l ì  comp l t \  p i t t t c rn  r ) f
p i ' o t L ' i n - c ( r n t a i n i n g  p c - î k s .  A f t e r  l r o p h i l i z u t i o r r .  t l t c  c o i -
l c c r cd  i ' ' ' u c t i ons  \ . \ u re  r \ u i n i ncd  i o r  t t r c  p res rnc r  o i  t i r .
5 t - k D a  l n t l g e r ì  b r  \ \ ' c s t c r r ì  b i o t t i n g .  

- [ h i s  
i u ì t i g c r ì  \ ! i ì s

r cc ( ) \ . J r c r - l  t o ta l l r  i n  i ' , i i l  i r ac t i on , .  (F i g .  , i . \ . 8 ) .  F Iow ' c re  r . l h

F E V l ( " ' " )
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:...ili.---tFT-ilì.; Ii " ìlll t _..11'l l I t" i J However. the subset of patients wi(h circulating anti-
:  "- l l l l  |  . /  n \  F. :  |  55-kDa ant iqen anr i l .ùdies was characler ized (1) by an
! ...j i ll .-,1( | I L .. 

' 
I nigner frequèncy of nonatopic asthma. as defined by the

€ ll \ .",- lil J :; I I nesative cul3.!.99.u = 0.001a). and (2) bv a more
i *'1. \-: rii\n '\+ 

- V ffiE"Estffi;: baseal; the frequent requirement or
long-term oral steroid therapy (p : 0.0036). The duration
of oral  steroid therapy was sl ighly shorter in the group of

Rctcntioo t ime (mio) asthmatics displavins anti-55-kDa antieen antibodies than
in the negat ive group. indicat ing that steroid therapy did
not s igni f icant ly interfere in the detect ion of  these ant ibod-
ies.  Whatever the explanat ion mav be, detect ion of  such
ant ibodies al lows the classi f icat ion of  a subgroup of  asth-
mlit ics in terms of severity:

Mechanisms by which the ant i -55-kDa ant igen autoant i -
bodies can act  to generate asthma remain,  at  the present
time. speculative. The absence of cell surtace expression
both.on EC and platàle'td fio*i nò-riìial inOivíOúalsìs not in
favor of an antibody, a complement- or a cell-dependent
cytotoxicit,v. Another hypothesis might imply a possible
platelet  abnormal i ty in aspir in-sensi t ive asthma [36];  we did
not f ind any abnormal surface expression of  th is 55-kDa
ant igen on platelets f rom two pat ients wi th establ ished
aspir in-sensi t ive asthma by cornpar ison with platelets f rom
normal  ind iv idua ls .  One can hypothes ize  tha t  the  an t i -
55-kDa ant igen ant ibodies might fornr i rnmune complexes
when platelets and EC becorne act ivated or damaged
releasing the 55-kDa molecule.  However,  the role of  such

Figurc5. Characrenzarion otthe 55-kDa aorigen by reverse-phase immune complexes in the patlìogenesis of some kinds of
HPLC. SDS-PAGE electrophoresis. and Westem blotting. (A) asthma remains highly speculative since the nature and
Extracrs from 107 SvI&rransfected endothelial cells were fraction- functions of the 55:kDa molecule in its putative released
ated bv reverse-phase HPLC (model Lc6l.,) fljed w'jh a 

Yv ffiF#jffîîy ìnder investigation. pèvious anecdotal
specrrophotomerer deîecîo-r (model sl?Íol:_41,.^":î:iTl']: invesrigirions have already iniicated a possible role for
e()ndirions: column \j\dac CJ. 7-Fm parricle diamerer 30-nm pore ., 

- -- '

sizc. 150nÌm x.1.5mm. Solvent e, n.àìZ"ff ìì,t i  i" 'ú"O these anti-55-kDa antigen antibodies in asthma ln one

solvenr B 75,f, aceroniiri le. o.oa:z frl, m tr,b, É"* À*, pa tje n t wì t h nonatopic a nd cortico-steroid-dePenden t asth-

5{)0 pvmin I UV derecrion 215 nm, 0. L absorbance u;is (full scalel. ma associated with aspirin sensitivity and.circulating a n ri-
(B) tmmunoblors ofrhe reverse-phase-HPLc-collected fÌactions. 55-kDa antigen antibodies. plasma exchanges simulta-
(C) Coomassie blue-srained gelfrom halfofthe collecred fractions. neously induced a fall in these antibodies and clinical
Thc 55-kDa antigen-containing fraclions are designed with arro- improvement. When clinical relapse occurred. it was asso-
wheads ilì the A. B. and C. ciared wirh an increase of these same antibodies [37]. This

relationship between clinical and biological data suggested
a lirk between clinical severitv and B cell autoreactìvitv to

corresponding baod was delectable in the corresponding rhc 55-kDa plarelet/EC arrtige'rr.
Coomassie blue-stained gel (Fig. 5C). Ar identical pattern
of results was obtained with normal EC and platelet The demonstration of autoan tibodies against asame struc-
extracts. Silver nitrate-stained gels showed oÍìly a weakly ture sharcd by platelers and EC raises the question of the
stained band (data not shown). which contìrmed that this origin of this antibody response and its putative role in
antigen is a weally expressed endothelial and platelet asthma. Cell mediated-imnìunity has been suggested in the
component ' 

3$Ì:,*,""1::ìJf'"i'*'#i:,,:3:f:;ì'i::.:.[I1ÌT:j::
hiitocompatibil i ty antigens. and verv late activation anti-

4 Discussion gen (VLA-1) during acute severe asthma and the percen-
tage of activated cells decreased with treatment and clinical

Our results demonstrare tl ia presence ot circulating anti- improvement [16. 17]. On the other hand, it l ìas been
bodies to a -s j -kDa component cornmon to platelets and EC ",recent lv dem

a few patients (3/i0) with SLE and ?3ó wirh rheumatoid [38]. In thè present study, analysis of T cell proliferation
arthrit is. had such circulating autoantibodies, no anti- induced by puritìed antigen preparations indicated that
nuclear antibodies were detected in the whole of the among patients with severe asthma, some of them had a
asthmatic popularion tested. when the presence of anti- detectable reactiveT cell response.TheT cell proliferation
55-kDa antigen antibodies was analyzed according to the was found to be specific but was only observed in a
clinical and biological characteristics of the asthmatic co-stimulatory system using Con A. as described elswhere

bodies to î 55-kDa componen! common to platelets and EC "lecently dem![r$rat,ed tb?-t-!he T cell reactivity to soluble
in 34 from 97 parienri sutTering from bronchial asthma. nt8f#fiftlffiffi5Prelàtgd with the disease
Such antiboCiss rvere absent in healthv controls. Although tc"fivìiffiìàtGfrts ìÀ,ith autoimmune diseases such as SLE



[ 34 ,  351 .  Th i s  may  bc  c l uc  t o  t l t c  co r t i cos te ro id  t hc rapy  o r ,

mJ rc  p robab l y ,  t o  t l r c  l ow  i t t t t ou r t t  o f  t he  re l evan t  55 -kDa

ant ige 'n  wi th in  the nr i , : ropar t ic lc_s,  as  ind icated by our  data

on tÉe c f taracter izat ior t  o f  the -55-kDa ant igen 'Tf ie  rnagni -

iuc le  o f  ant igen-spec i i ic  T  cet l  response rvas found to  be

l i nkec l  r o  t hJpu lmona ry  f unc t i on  va lues ,  name ly  t o  FEV1 ,

as  a l r eady  seen  i n  o t I e r  s tud ies  I t 6 .  l 7 ì '  Unexpec ted l y ,  t he

ant igen-spec i f ic  Tce l l  response-_was a lso found in  some

pa t i én t s  w i t h  unc le te  c tab le  an t i - 55 -kDa  an t i gen  an t i bod ies .

A t  p resen t  t he re  i s  no  c l ea r  exp lana t i o t t  
' i o r  t h i s  appa ren t

t l iscrepancy.  The < l iscrcpancy may be l inked to  the lack t l f

sens i t i v i t y  o f  t he  me thoc l  used  f o r  t he  de tec t i on  o f  an t i -

55 -kDa  an t i gen  an t i boc l i es .  r \ l so ,  i i  one  canno t  exc lude  z l

nonspec i f i c  ò i f ec t  o i  t he  an t i gen -con ta i r r i ng  m ic r t l pa r t i c l es

t t n  T  ce l l s .  t I e  l ow  t r u rnbe r  o f  an t i bodv -nega t i ve  pa t i en t s

anc l  conrro ls  (3 /28) ,  in  rvhom b lood T ce l ls  have responded

ro  an t i gen ,  wou l c l  sL lgges t  t h i i t  an  an t i gen -spec i f i c  T  ce l l

, . rpnnr"  cor - r lc l  ex is t  in  a  rest r ic ted subset  o i  pat ients  wi th

seve re  as thma  ( r v i t hou t  de tec tab le  au toan t i boc l i es ) .  The

c l iscrepapcy may a lso re  f lec t  the respect ive magni tuc ' le  o f  T

anc l  B ce l l  in t rnune respot ' lse  to  the 55-kDa,  i ìn t igen rvh ich

may vary  in  sorne pat ients  among whom 
T- t :1  

resPonse

opp .u r t  as  p rec lom inen t .  An t i bod ies  t o  t he  55 -kDa  an t i gen

a ie ,  i n  ou r  expe r imen ta l  conc l i t i ons ,  s t i l l  unde tec tab le  a t

the t ime of  the b lood sampt ing.  These rest r l ts  have esta-

b l i shed  a  l i nk  be tween  an  immune  respo t ì se  t o  t he  55 -kDa

olate le t /EC ar r t igen at rd  a  subset  o f  severe asthmat ics .

i {o* .u" r ,  ac ld i t iòna l  invest igat ions are necessary  to  esta-

b l ish the ro le  o f  t f t is  abnormal  i rnmune response in  the

c leve lopment  o I  chron ic  and severe asthma.  The molecu lar

clo n in g o f ,, thr, p *?nql g9n. ,5,, p,I,e.$ gt 5|t: F., Prgqeqs and wi I I
p rovid; h eipfu tf 

: probes'fo i i nve.itigat i n -e th e s i gn i fi c a n ce o f

these findings.
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