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lnsecÉ vem$ffia ixslssauno*$eerapy indÉrces ixeterleukira-
tr$ praductix>xa sÈ{ad a €Ea?--És-?'*e1 sEaiÈ{, i}81{È càeanges
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The current sturlv was calriccl or-rt 1-o eit icit latc the imtlttntlrcguii ltot,\r chatrges
indr,rcecl  b1, ,  ver iom irrrnrunothcrapy (VI ' f )  in bcc or wrsir  r t l lc-r 'g i , :  sulr jects ' .Al l
subjects i i rc iuclc:11 in th is stur iy i racl  a history of  sevet-e systetr t ic  a l lcrg!c react ions
to ,stings o1 the respectivc inscct as i*,,e l l  as positive skir-r tests rvith the respective
venonì or venoil-spccific IgE, in the sera. Parzrmeters assesst:cl in i leripheral
blooct rÌ1o.nor1ì.rc'.1ezir ceiis (PBh4C) bctore and after iriitiation of V,lT (rush ther-

apy rcaching a maintennncc. close of I".00 tr.Lg venom ir-r. iecrtccl subcutaneously
* i i in i , ' ,  I  rvcJk) \vcre e xprc 'ssiotr  o i  CD3. CD4, CD8. CD.+5RA, CD_' l5R0,. intct"-
leukin ( lL)-2 receptor (R),r ,  IL.-411, I l - . -12R, FceRII ,  CD-10. ancl  CD40 l igand
(CD4{)L). .cel ls pr i r r lucing i r r tcr fcron ( IF 'N)-y ant l  IL-10 al ter  st imurlat i lon rv i th
phorbol  l2,rnt , r i i tatc 13-acctate ' l -  ionomycin in the presetìce of  t r tonetts in mca-

iured L'r), f ' lorv cytonletry; secretion ol IFN-^y, II;-4. and IL-10 nieasLrre.,l t, l '

ELISA l tnN-y rncl  IL- l ( )  rver:e acJci i t ional ly rneasured i ry PC'R),  and prol i fera-
t ion af ier  st i rurr lat iorr  lv i t l r  thc rcsl ;cct ivc \ /enom. Sigr i i l ' ic lnt  t lcct 'eascs \ \ 'c l 'e

ohscrvcr i  a i ' tcr ' \ / l ' f  ior  prol i l 'crat ivc rcsponsc to vertonl  l t t td reI t t l ln *  IL- '1,  iL-- l

seci :et ion,  Fct :RI i ,  CD4{),  and ( lD40l-  expressiotr .  Signi f icant i t rct 'e i tses \ \ /ere

ol :servecl  a l ' te r  Vl  I ' for  IFN-y conccrning the amount secretecj  arrd thc t t t tnrber ol

proclLrcing col ìs.  anr i  I I - -10.  I l - -10 i ,vns rnir in ly proclucecì by 6111* ccl ls that  u 'ere
negat ive for  IFN-. i .  br-r t  sonlc t lor-rble posi t ive ( lL-1.0 air t l  i l ìN-,r ' )  ccl ls u 'erc

Al lv i ì r ,s ( ietcctccl .  r \c lc i i t iorr  o1'blockins ant i - iL-10 arr t ibodics.  but  not ist l t -vpe ct ln-

t ro l  an t iboc l i cs .  p rcvcn ter i  c lo rv r r - r ' cgu l i r t ion  o f  p ro l i î c ra t ion  (b t l t  no t  I I - -4  sccrc -
t ion) ant l  f t i l ' t l rcr l  cnlranct 'c l  l l ìN-"1 sccrcl . ion r i f ' tcr \ i lT ' .  

- l ' l ic .sc 
c l i i ta indicntc that  ì r l

insec:t  vcr ' ìor Ì1 al lcrgir :  sLrtr . jc .cts.  VI" i 'not  ot t ly  induccs a rapi t l  shi i t  in c1' tokir lc

cxpression l ' r r t ln J- l r2 to ' l 'h l  c 'vtokincs.  br-r t  a lso leacls to intJtrct i t l t t  of ' t l tcr  i t t rn lLt-

l losLrpp lcss tvc  t ìy tok inc  IL - l i ) ,  u ,h ich  ln i ry  [g  iu rpo t ' t i t t i t  l ' o r  t l t c  l in r i ta t ion  o l '

l rot .n i ia l l ) r  i rarml ' r r l  a l lc i 'gcn-spt:c i f  ic ' i ' l r I  rcspor-rses.  
- l -he 

c lcscr ibccl  c l tangcs ìn

ci , tokine cxl t rcssir . l ' ì  n lay bi :  r 'cs l lorrs ib le for  sul . rsct l t tc l t t  i t icrcr tscs in al lergcn-
speci f ic  IgG arrc l  c lcc:rr ì i tscs in Ig l i  procl , . tct ion,  as 'uvcl l  as supprcssivc i lc t iv i t l '
observccl  i t i  c : t t ' l ic : t '  s i  r rc l ics.

*
J l f

I trntrceluctiolr

\ /crrorr i  i  n im utrother i tpy (  Vl ' f  ) ,  i .  r : .  subcutt tneoLls i t t , ic : t : t i  o i l
r l Í  gracieci  c losr:s <lJ ' r ,e t rot t ' t ,  is  vcl 'v  e lJ 'ect ive t t l  protcct  l rct : -
( r r  wasp-al lcrgic sul . r . jects wi t l r  ser ious ìg l l -nrecl iatcr l  st 's-
te nr ic al lcrgl ic rei tct iotrs o1 the i inmcdi l r te type af tcr  st i t t t ts
r l f ' the  r r l s i )cc t i ve  inscc t  [ ' l  * ,11 .  I t t  o lc lc r  s tuc l ies .  induc t io r t  o1
lr lo i :k ing,  IgC rnt i t roci ics,  espccial ly I tC4 was thoLlsht  t r . r
i rer  rcsponsible fc l '  th is protccî ive:  cf fect  l4*61. 

' l "hc 
l lcnLrÌ ' i t -

i ior t  o i  CDS' suppressot '  c i :1 ls 'uvhich t r t t ldtr iatc i l l le t 'gctr-
r1 . :cc i l ' i c  ig l l  p roduc t io i t  w i ts  a lso  i l c :sc r i t rec l  [71 .  Ovcr i t l l .  i r
c lccl i r rc o[ '  a l lc t '1 lcrn-sl icci t ic  IgLi  r t t t t l  r ì l l  i t lc : rc i ts. :  o l '

l t l lcrru.cn-spcci l i r :  IgG procluct ior t  ean bc obset 'vecl  a l ' ter
j , i 1 1 1 1 i 1 v i r t t l r . ' n i 1 r 1 '  [ 5 .  S  9 1 .  I I o * ' c v c t ' .  t ] t c  i i t t t t t t t r t t l r c g t i l i t t r i t ' r

nrech l rn isr r rs  ì lv  rvh i r : l t  V I I -  i t tc l t tccs thcsc t :h i tngcs i ì ro  n( ) t

l ' r t l  l r r  t t r t r lc  l ' r t t ;o t l .

l ;1 i : :  p lor l r ic l io t t  is  i r t t l t rcec i  ar tc l  c t r i r l r tccc l  t rv  thc  
' l 'h2 q :y to-

k i nc  l ì . - 4  [ 1 ( ) ' - 1 . ì l  an t l  i nh ib i t ec l  i : y  t hc ' [ h l  1 : r o t1 , ' . 1  [ ] ì f r { - v

[11 -  171 .  l n  l t u r r t i t t t s ,  I l , - 1 . ì  ca i t  i t l so  i t r t " l t t c c  l 5 tL ,  anc l  I g ( ì 4

i r l o r l L r c t i on  |  1 l i * 2 { )1 .  13cs i t l es  [ [ , - 4  o r  l l . -  1 . . 1 ,  t l r e  i r t l . c t ' ac t i o t t

bc twcc :n  ( ' 1 . ) . 10  r rnd  i t s  ì i ganc l  C lD .+ ( ) l .  l t r t s  l ; c c r t t  i c i u r t i l ' i e  d  t t r

l r c  n t r r : t , : s sa r ' ' , '  i ' o r  i s t t l 1 , pc  e lass  sw i l ch i r r g  l . Z l - - 151 ,  I ) l lN ' I ( :

I ' r ' t t rn  l t l t :1 ' r i i )  n t t t l  t ror t r t i t l  t l t l t tCt rS l t t i r ' , :  hcct ì  Shotv t . t  IO l ) rO-
r l u c ù  t r t l t l t  i s l ,  l t t r r l  I g ( ì . " t  t l p ( ) t l  s t j t t t t t l i i l i t l r t  r v i t h  I l - - 1

[ , ] . b - . ì 8 j .  h r r {  t l t c  l c vc l s  o1  l gL i  an t l  I s ( - ì  [  a r c  c :o t t r , ' c : r s r : l ]

r cgu l r r t cc l  bv  l l - - , 1 :  h i gh  I l , , - ' t : l l -N ' ^ '  l ' i l t i ( l s  t ' t l v t t r  t hc  p t ' o -

r l uc t i o t t  o l '  I s [ i .  l i ' ] t i l c  I ] iC4  p roc . i t " t c t i o r r  c l cc : l i r r cs  [ 291 .

J l * cc r t l  s t r r r l i c s  p r< l v i c l e  cv i dc t l c c r  t l r i i t  i t t t t t t t t no l . hc l l l l ) v
( i nc l t r r l i r t s  [ ' r , . : c  V l ' l ' )  r t r aV  l l t e r t '  t hc r  p l t t t . c rn  t l l ' c v t t l l t i t : c  sy r t -

t l t r : s i s  I v  l l l c l ' u cn -spcc i l ' i c  1 ' cc l l s  by  i r t t l r - t c i r r t  a  s ] t i f ' f  i 1 t

c y t o l < i r ì c  c x l ) l ' c s s i o t t  l ' r o n l  " l " h l  ( l l . " l .  ì t - . - 5 )  l o  " l " h l  ( l l r N - ' z t

c t ' t o k i n c s  1 , 1 0  - . ì 2 1 .

' l ' ' h c  
p r r r l l o$C  o l ' ( ) t n '  s t ndy  WaS tO  cx t c t t c l  t l t c sc  c l bsc l r v ; t t ì ons

to  was [ )  l l l c rgv ,  t o  i r t v cs t i ga te  l c i c l i t i ona l  p i l r amc t t r s  be  -

c ic lcs ' l ' ' l r  I  l r rc l  
. l ' IJ  

cy t .ok i t te  s .  to  i t t t r lvzc  e :v t t , l l< i l te  pr t lc luc-

I r  l ó r : ]e ]

11scc i1 'c r l  Scp l "e t t t l rc t '  3 .  i ( j96;  i r t  rcv iscc l  lo r l r t  Fe l r t ' t rary  l l .  )L) t ) "1 ' "
r fccc l ) lc t l  I ì ' r 'b tu i t t ' y  ? . " i  .  l ' . ) t ) - l  .

{ . o r r cspon t l c r t ce : . l o i t i : l t i t n  S ; t l og i . t ,  l . l r t i ve r s i l i i t s - l l au t k l i r t i k "  I - l r r r -
gcr t t r r rckst t ' .  l .  D 5 .51.11 lv l i t i t tz . .  ( . ic r t t t i t t tv

[;'iix: .r '1.q-() I i [ - l7 ri(i l,l

, \bbr* ' in t ions:  VI ' l ' :  \ /c t t t t t t t  i r rn tunulhc: rapy CI) ' l { } l . , :  ( ' l ) "10

l i g i t nd

Kev  w r l r dg :  l n tn ' r r t r t u t l t c t i t p t '  i  I t t sec t  v0 t l o t t l  i  I n te  r l c t i k i n - l { )  /
( iy tok i r re  /  i \ l l c : t '$v

q VCf- l  Vcr ' l r tE l igcse l  lsuhrr  I ' l  r r t I r  I ' l  .  l )  " r r9" l5  I  Wei  nhc i rn  "  I  997
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i. i subi*cts

i l , t is l t-  ancl be'e:al lci-gic pafiL.rì ts (rt  :  l . {}2 antj  11. r_l: i i rcc_ri'e rv) wei'c incrLrcreriin ii,. ,i".iulari ui,'i.i*.],ì'n-'i,r, rìrrrCrr)svslctitic fe aciions , 
.l:i l j].g: 

of th j r.c,sir.ec,rìrle insecr (1. r,. rliÌ1ì_c*ri izecr Lirt ica' iu. angi i ;ccrcri1a.,h,r1lgteni io' .  or sirrcr i) .spec'ì t'ic sensitr iz. ri.r,r ri* it,riliri,,, r.,i t ;,r.p.si rì ve s k i n rc s rsto. the rcspccrive.:::,?:, (i;;r rt? 
1ous lfjey;riurr ot {) I rs/Ì ' ì r l  vc11.,m) or dqtecl ion r)f '  . ,r l r10r,n-sper,. i l ic 

IgL: irr  iht:  scr. ir{ i ' i r r l i . imr r r r ìosorbc r r r , , r r , , , , r ì : ' ' i r g i i - r i i r r - ! j ' l  
i J j  r j r ,_ ,inclucie d,pafierrrs-,. f : : :  

:r . . i .  
* ioi , .^ sui le-r ing f lon .r i lcrr icr-tr,rct'inj u rr ctjvi t is. ;rst l: rn a, atopic- e.;;i;;,; "1,,1,,1,j,f,,

scrunr rsE gi.irr.r.,r,,iu I'riij'iii,i,i'ÍilJi'lu'ilnì;,1,;:',,'J,ll;i i opic. Parie * rs wl1tr y rr.'., c r. L,,.]ru,i ì1,1n,, iinO ruui 
" 

o i ru r,i., r,r,.s,vs r e:rn i c i nr nr u' omocl u i, ri n s m.lrnpi, ;;; ;ì;,ìul,

L i  l tush  Vt ' ! '

I r r r . .  . 1 .  I i ; i i ; r ; r ; t o l .  I  997 .  Ì 7 ;  l  l . ì  l _  .

I r r ) r '  t l i t . ' r - r r r i t i ; r i i E r r i  . l  I l _ _ - 1 .  i l _ _  j t t .  l r . r l  I I r \ J _ ^ , ,  s r , r . r c t i o n .' i  " ' '  i r ) '  g ' ' ' i i r  i . r { t i ;  * i , r r ' r ' i r1  r r . " , . : . , , i rLr ; -c r r  i r ; r  4 f i  h  i i i  i )ó_wcJri  j ; : Í - i , r  r i i r r l i l  i i s :í., ì;i1,i , jv1sp ,,1;;i ,il;,;;'i:iiì'l.;ìîi,Ji*;ill ;:l;îi;\\*s 'ìddj**-er- il.lrJlcerrr:'*ii.r or"l5ì; ,",gr,iìi. ,ri 
" 

*nrigcnie  ra l i lpTg-<+Ncic f  
.1y ls  " : : : l  

i r i  i r  L . { ) i r r . rn t l i t i r r i r  t ; f  I { )  r rur i : r j ., i i l , \  i l .  J  i r , r / ; r ; j 7  t r i r r f  J ) \ i , . \  _  
. i o r ì r i r r i Y C i r i  { i t )  r r t / r r r i  l r r i t l

, l - I ,  
t ì , , ' 1 , J . . . :  i . , i . l r , ; . ; ; ' , , r . , J , , ,  

J r r s i f i i c  c r r r r r < ) r . s .  r r r r dt ; t e i r l l t ì t i r l r r  n , i l i r  i r i c t i i t i ; r ;  l i l r ; r t , l  i ì s  t ì c g i t t i v e  c o r r t i r l l .  C c l l : ;r ' ;c.c r:urî ir-cci , t  l7"c in hirr, idir, ic,ì-- irx,- i :ór)qsz air.
ilj:il, l i i),j*,: 1il ::i.: i'"i',..'rì'a r. r:r rs wr re rr ir rvesrccr a n d
: : | î u,, i : . ",:i i ij,..,liil .î ili,í;i:ì . Íì i,,;' ::!l "; Hî ff:if Jjrrnd i i 'rr 'zerr iì.rr,t 'err vii1ll ir it1l h1'the tr-.t,pa, bruc rneihocrt;t '  i 'rv lstit irt ing rvit* propicli*nrtioit ic{e clc'teitccf. ',v f, lorv c:vto_l l l r ì l i ' \ .

I  r r r ' r ' . l i r l r r t i r> r i . i r : r :1 , r .  2  x  
. r0 '  

p1 'N, rc  i vc r -c  i r rcLr r r : r tc t r  i r r( )Ó-r i ,c l l  f ì l r i f -burtorn t is-sr ic- .u i i i , r*  p lqtes in -200 rr i / r .vel l  j i t

:!i ;ffi,'';:J,l:l: 
-rire rìili'ì;l:$ reasenrs,u.,'ò arrcrecr:

-r , i )  Lr l r rr i  r r i - - -r .  J, , ' : is Î  I : : ' l : :  11]^, 'En, l  tctarìus toxoir t .
n s r,,r,,i,r rí , Ji;;1,;i"::; Ìilìil.?,fii],,il *lil,,l, ilÌil:i ( ' ) l -  l ' l ' l '  ' ' \ ' f [ ]( ' ) . ,  r ' . r  a,rt i -rrLini*n .r[ .-r0 mnb - i-  l ree .r-
;:i] iJ;i lì 'J, "'I]ÌrrA 

'+ ir>ttonrvcìn (10 ',rgi',,r ',,,,.r {;.-i ,,,v.

i l : ' ; f ] : ; r t l . r

Ii;'lT-,:J[: Jj]n,Ìì;.llì',ò'!.,'1"',.,I'îìli;lììlìii:l ì,.ì
il;i'.:,l; i""ìÍiiili.1,,ililJilliT"*l;",;l'ii;i'ri ;;i;,ìí ,' jil::,:ililî1i," orclrokine con,cnr in rissuc c,rrrure

ffi'mî**r:Í'1,hccrav, s -;[--t :,niNiil*,r;i1*ffi
;l;;l:t;Jlllj;jil;;,;;;;;',li iììì^,1'il"ît '11,.:':,;l;;Ì :i 

:ìii:ii,,l;**jng'li*i"',*,* ,;;l;lllî:, ;ì
J .J  r l r , .p r r ra t ion  0 f  cc l l s  

l l . r r r

r-,ij,ì ::.i2.;ri'ft1,i:?';,,jì:,;Tll;1:,1,i,*,j,;1,,,,;;:Ì i' ,; 
;:;li'li;::'f:iil;ìilili:;:ll"Lî'lì,:,.:rÎ '''''"n'""u'"''

;r1; 1$i# -x*- :lt r m*t,ir, ;r ?,i *',,, i,,iffi l,i1il,,'"lllfl.if iilfi ft*tr. (cl,ts \\,erc rernoved frum plì i\ i

; [i ii,ji,hùr,-ii: ili *Itil' i i: l;il iiii ' I * i* i $*i,ili i,"N T,tlrl u,ll ,;;:r:"i,îiii;n rlrii:iÌlrrrrlr,T;rìì,,';'ir';: iii,i{;aiililt:i'iiiiliùilftiij,Jii'[
?.5 ce,,crr,r.res 

ii'lti{ll 
l";:lll,_,,v,ni$#lli::*nllln,*r

;;i,*ru":tr*il,iiitji;î:i][lj:-l ji * i,r ii:ffi ;fp* r$iliifi
I$r{-iitlilil*}jx",l:r-irrr 'il';r ;i:l' rill{:l'riiiî;::.Í;:ililri,;!Àigî:ìrìT Tòì t,r:; "i"'i'n" ""ii'#ifi'JJllil:;;Í"T,'Hli:lllÌ'[i:ril. jf iitll]l'ti{iiill+iìii.i1,::l*.ll,ltp;l
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Z.Z l letennlnat ion of  pnr l i fcrnf ivs rel iponse

f r t l l t l r y rn ic i inc  {1  r rC i :  I { ' } ! .  ì i v inc .  CA:  5  inc i ln r i )  * , r ì . s
arlclcd tr.> tlre cuiturc's lìr l thc 1.11-!r-rB [.C-cils rveie har-
vcstcrl rr ' i th ;r ,5kutlon r\s cclì irar+;cs+c#sl,a*e*r; Nori.vur,)
and f  

'F- í ] t l r - , , ' rn i r l i r rc incoì ' i r ( ) r i ì t io i r  r , r 'n i#!ni , i ré,r  t ' i t i r  , ,  ì ;q-
uir l  scint i i lat i r ;n countcr l . i {15 l3cr lp late ( l - l {B wir l iac.
l i r rku .  F in lan t l )  a f te r  ack l i r ion  o f ' sc i r r t ì l l a t ion  l iqu ic i  (Rorh .
Kar lsruhe. ( ìe i ' rnanv).

Z.fl Dcterrninatiorr of surl 'rce **lrker cxpression and
cyfokine production b3, fìorv cytometry

Surface phcnotyping of 'PBfulc rv i is  pcrf 'ormecl  l rv staining
2 x i0s cel ls wi th marker-spet: i f ic  nrAb for 30 mi 'on icc.
Ant ibodi^es t rsed we rc plrvcot ' r r  thr in (PE)-conjugatccl  arr t i -
cD3 ucF l r :  I  (mousc  Ig { i  i .  Imr r iu r ro tech .  N la rse i i le .
France).  PF-conjugatecl  a i r t i -CD4 l3I lB.2 (mouse fgcl .
Immunotec l i ) ,  PE-con jugarer l  anr i -C]DS B9. i i  ( rnóuse
IgGi ,  l rn rnunotcch) ,  PE-cor i . j i rga îcd  i ìn t i -CD+:RA Hl100
(mouse igG2b, PharMingen),  pE-conjuEared anr i ,
CD45R0 UCI{L1 (morise IgG2a. hnmuirorech).  p l1-
con jugatec l  an t i -H l - r \ -DR BE.12.2  (mouse t rgCza"  Immu-
rroteclr) ,  PI I -con. jugarecl  ant i -CD23 (FceRIi)  EBVCS-5
(mor-rse lgCi l ,  lJecron I) ickinsor i ,  San - lose. C,r \ ) .  pE_
conjugated ant i -Cl f )25 ( I [ - -2I ì r r )  B 1. . t9.9 (mouse isG2a.
lmmunotech) ,  PE-con. j r rga tcd  ar r r i -C ' l ) , [ ( )  B-8220 ( rnousc
Igc l .  car lon .  w ic 'sbac lc r .  c ic rn rnny) ,  pE, -con. iusa tcc- l
an t i -cD40 l ,  2 - l -31  ( r lousc  lgG 1 .  hncc l l  corpora t io r r .  gx1 , -
por t ,  lV fN) .  an t i - lL - ,+R S i '21  (moLrsc  igG2a.  S ig rna)  anc l
an t i - lL -1211 2-4 Ì :ó  (n roLrsc  Is í ì1 ,  k inc l l y  p ro i , i c lec l  by  Dr .
IVI i - rLrr icc Catc ' . lv ,  I - l t l l ìnann- l -a l ìoche Inc. ,  Nut le\ , ,  Ni)
Al ' ter  washing i r r  P[ ìS supplcnrcntc:c l  r i i th 2;ní ,  I . .CS (Ci l rco
Bl{ l - ) ,  cel ls were stainecl  (c ln lv i ,vhen uinconjugatecj  nrAb
l rad  been usec l )  u , i t l r  r l r " r r i k iv  I ) I i - cor r iu r r r te i l  in t i - lnor rsc
lgC (Jacksc:rr  lnrrrrr . r r roì ì .cscer-ch) for . -  15 nr jn oi l  ice  ̂
rvashed twicc,  ancl  ani i lyzrr t l  o i r  r  fACscan (Recton Dit :k-
inson) ecluipl :ccl  w' i t l i  l -vsis I l  so1' t rvar"c.

F-or dcterminir t ion of  intrni :c l luIal  I I ;N-y i rncl  I l - -  I0 procluc-
t ' ion,  2 x J0b PBVI( l /nr l  rvcrc i r rculr i i tcc l  i r r  2- l - r , r ,e l i  t issuc-
cr"r l t r r re pl í r t r ls  l 'c l r  r r t  lcast . l  l i  r i ' i t i r  l0 rrg/rni  p lv l ; \ ,0.5 pr lv l
iononrycin" ancl  2.5 pLl \z l  nroncrrs in (s ig i r ra)  at  a f i l ra l  vol-
r-rrnc oi  2 ml/rvcl l .  

' Ihen, 
th* cel ls rve rc harvesttr l ,  rvashecl

t r ,v icc rv i th I l [3sS, ; rncl  f ixcd r i ' i t l r  , l ' ) { ,  paraforrnalc lehydc
for 5* l0 nr i r r  { . ) '  icc.  Af ' te '  sur ' l 'uce phcnotypirrg (sc. , ,
abclve) ccl ls rve re t r 'o i l tof l  r .v i t l r  0.1 c) i ,  s l t lonin c l i l r . r tecl  in
F{13SS ar rc l  s tu in r - :c l  rv i th  l ( }  l . r r r in r l  ; rn r i - f r r r rn i rn  I I ìN-y  13-13 l
nr,Ab (nrot tscr lgCì I ;  Cl ; tnton) t t r '  5 ! r r l lnr i  i r r r t i - l runirLn l l . , -  10
n r A b  ( r ' a t  I u ( ì .  J l - - s i - l q i r l . l . l .  r v [ c ( ' )  l ' , r  3 0  r r r i n  o n  i c c ,
Al ' tcr  rv l rshin{ u ' i t } r  I  I [ ìs5/0.  I  ' ] { '  s i Ì1.)onirr ,  thc c:e l l1;  11,q11s
s ta incc l  rv i t l r  Ia f  [ ì l ' ] ' ( l - r : r r r r jL rq i i t c r , l  an t i -n rouse ìg ( ì
(  Carrron) ot '  t lon i 'cy I '  [J-colr j  r r  g l i . r ted a n t i -nror.rSe I  gG ( . l  ack-
scln I rnm Lr n o lìersc arch ) a n cl gul t [r l 'T'(. '- i:orr.j uqirtctl a n Ii - rir L
lgf i  (s igrna) l 'or '30 rnin orì  i r ì , - r .  rvrrshcr l  t lv i i ;c  r ,v i th l r l .BS$.
anc l  a r r r t l yzec l  t i l r  a  lA{ lSc ; r r r  (1 . ìc r : t r . rn  I ) rck in ron) .

2.9 Defernr innt ion ol ' I l , - l { }  nnd I I tN"y mltNA ex;rression
by reverse transcription (l{ ' t ')-t}cR unrl srluthern bkrt
hvbr id izaf  ion

FISiv{c werc prcparecl as eie:serilred airovc ancj IìNA rvas
ex t rac tc ( l  rv i t l r " I 'R Izo l '  ( ( ' i i hco  I ì  f tL . , )  lo l lo rv ing  t i te  ins t ru i : -

i l - - l ( )  inc luct ion l t r . '  i rnrnr ino ihcru i : r '  i  l i j

f  ions o f  thc  manufacturer .  
' l -hc  

.x l  rac te  d  I lNz\  w i ìs  rcvcrsr -
f  r l trscriL:ed ai ici  the ciJN,' \  w'u:;  anrpi i f i r t l  i rv 15 cvcic-s irsi i ' :g
t l ic  Per l t in  E l rner  f ì i IPCR l i i i  (Pc ik in  E l rncr .  L i thcr l ing. ,q .
Cicr tnanv)  in  l l  Gcnc, , \nr1> P{- l ì  Sys le  n t  9ó00 inac l i inc  ( t l rc r - -
kirr Elniei-)^ f i r ief lr '^ i{}0 nl i  I ì . l . fd,gHeE,;rddcrl  to a I  rrrf , . l
solrrr ion oi '  c:rclr , iAI i ' .  . t i -rp. 

' i 'm't tT:f p. rr i rh .s0 lr
i

fcverse t.rernscrip_t:rsc. l{ l i} prrroies oi' cri lch prrnicr'. i ìnti
2 . .5  U Ampl i î rq '  I )NA no lv ru l ìn ìSc .  l ' l t c  cvc l i i rg  c t ln r l i -
t ions chosen \ ,vere 1 rnin at  (J5 "c (c le natrrrat ion).  l . - i  nr in i r t
57"C (anneal ing),  an<J 2 rrr in at  l2oC (extension).  T 'he
pr imer sequences foi '  lL-10 arc 3 '  

- fc l ' f  
CAA GGG CC-T

GCG TCA CC'tAl 'C .  r rnr l  IL-  l ( i  5 
'  

ATG CCC C,\A CCT
GAC AAC CAA GAC, and t 'or  IFN-y 3 '  r \CC GAATAA
Tlh GTC AGC J"î arit l Ih'N-y 5' ACT TAT ATC TTG
GCTTTT CAG.  In  each exper in ren t .  anrp i i f  i ca t ions  r ,verc
perfornred withor-r t  addi t ion of  t lNA l r r rc l  pr imers i rs a ncq-
attve contnrl. PCR proc'lucts wcre scparaterl for I h by aga-
rose.gèl  e lectrophoresis (2 ' lo)  an<1 stained rv i th ethic l iuìr
bromìde,,  For analvzing thc rr io lecular.s ize of  thc pCR

lmflif icales, a 100-bp DNi\ iaclcler (Pharnracia, I lreibur.g.
Ccrmanl,)  was usecl  as a st i r r rc larcJ.  Then, rhu- PCR l inr l l l i f ì -
cafes \\rere bloîted on a positively' cl ialged nylon mclìl-
brurne (Boehr inger Mannirc i rn,  Vlannheinì ,  Gernranv) b.v a
southern t ransfcr tcclrrr ic lLrc Lrsurg 20 x SSC bui t 'cr" .  The
DhlA was iminolr i l izeci  by bi ik i r rg the mernbrane i ì r  120.C
for 30 rnin.  Thereafter a nonisotr lp ic Southern blot  hybr ic l -
izat ion rvas pcrforrncd rv i th an iL-10 or IFN-. , r  speci t rc
i r r tc r r ra l  d igox igen in  (D l ( ì ) - ìubc lcc l  p robc  ( IL - l ( l  i r r t  GACI
C/tG GTG Ar\G z\r{ i 'c( l ( l ' l . " I " l 'A, , { f  Ai \Cl  CTC. I t rN-. i ,
int GGC AT-l' l"TCì ;\A(ì z\A I' l'(ìCi AAr\ (-ì;\G GACì
AG)  to  con l ' i lm thc  o r is in  o l ' t l i c  PCR 1 ; ro r luc ts  us ing  thc
DIG o l igonuc leo t ic lc  la i l ing  k iL  ( l l<>chr ingcr '  Ì \ r f i rnn i re ìm) .
The DiC-labcled nuclc ic ac: i r is  wcrc c lctcctecl  by '  crnzyme-
l inked imnrun i l ; rss Í l v  usrng  ar ì  i i n t i -D I ( l  i r l ka l inc  l thc lsphu-
tasc conjr-rg?i tcì .  a lurninesccr. ìcrc sutrstnrte (DIG l r r rn incs-
cc r t t  c letect ion k i t  .  Boc l t  r i t t *c r  iv l  u rr  n i rc i  r l  )  i r  nci  subsccl  L l i - ì r ì t
c :xposure  to  X- r i t r "  l ' i l n i  ( r \ r r rc lsh l rn r .  [ - i t t l c  C]hr r l l< . r r r t .  C ì l ì  ) .

2.10 lìtatistirs

st t rc lent 's l - test  and p;r i rccl  / - tc 's i  we rc crnl . r loyecl  to tesl  f  he
stat ist ical  s igni í icancr, :  of  rcsr i l is ' .  p < 0.05 is consic ' lc : r .ccl
s ig r t  i f i can t .

3 Ílesults

3.1 Vl ' I ' reduces bec or lynsi l r  ! r : r l r lnr-  l rncl  I I " -4 *  bce r l r
tva$p ven{r tn"ril}cci{'i r lin'o I il<,: rir d ion o f ItB pi {"1 l'rr; lrl
venorn-al lcrgic p*f  i r : r r f  s

I ; i r s t ,  vcno l l t -spcc i l ' i c  nnr l i l ' c ra t ion  t r l '  P I IMC be f .o r .c  un i l
a f ' te r  in i t i l t i o r r  o l 'V lJ 'wsrc  in t : ; , rs r r rcd .  l3er l 'o rc r  V [ "1 . ' ,  9 l  o t '
l l 4  pa t ie l l t s  rcs lx ) i i c le i l  ro  t l rc  i ' r . sJ rc :c t i vc  vcnont ,  rv l r i l c  23
l ) i t l i e  n ts  d ic l  no t  rcsSror rc i  ( r r rcnr r  i r r r i cx  o f ' s t i r r r t r lu t io r r  , :  l . (19
J :  l .3 l l  ,  n  x :  l l , { ) .  

' l ' i r c  
\ / { - ì l to r r r - : t l r cc i l ' i e  p ro l i fe r ; r t ion  w l ìs

c l i n r i r r i s h c c l  n l r n o s l  t o  t h c  l c v r : l  o l ' u r r s t i r n u l a t c e l  I r F J M ( l
r f l c r  thc  l la t i cn ts  h i r rJ  unc lc rgr i i r c  i r rc luc t i c ln  o l '  v l ' l '  (n lcan
i r r c l e x  e i l ' s t i r n u l l t i t ) r ì  : '  l . l ì  r  ( ) , 5 ,  [ : i l { .  l ) ,  S i n c e  t h c  1 : r " c s .
c n c e  o { ' I L - . 1  i r r l r i t r i t s  t h c  r l c v c l o p n r c n r  c l i ' l ' h l  c e l l s  I l ó ,  l 7 l .
we a lso  ana lvzcr l  the  pn l l i l r c ra l i r l r r  to  l l l e r *e r r  . l -  l t . - " l .
wl t ich r ì l i ìy  rcf ' lcct  thc ul l r : rg lcn-speci f ic  prol i f 'erat ivc
respo l ìsc  r : t  l ' l r l  (o r  ' l ' l r0 )  

ce  l l s .  I l , - ,1  and I I . - - f  + -  t rcc  o r
wltsp vcrtunt- i r r r lucc:r1 prt : l i l 'cnrt ion w;rs alsr :  s igni l ' tcant iy
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l; igtu'c Lr\ l l r :r" i Ì i :n-s1lt ' r : ìr ' ic prol i lc l ' : r t ì \  ù frìsp()nscs ol,  Ir lJjvl( '  fr .clnr
t i l scc t  vcnonl - i ì l i . Ì r . r l i c  s r rb icc ts  l rù i t l r . . l  l i t rd  a i ' i c r .  i r r i t ia t i r tn  t t i  \ / i l - .
PI l i \ { { l  (2  >< l ( } ' )  [ ro1t  i l scc t  ve r ì9pr - r i l l c r . r r ic  s r r t r j r rc is  \ \ ,c t .c  p l . r -
pafc( . l  befc l rc  u : r t l  i r l tc r  i r r t l r r i : l io '  . l ' \ ' i l '  .n i l  i r rcLrbutcd r ì l r - - i  c lar is
in  t l te  p t "cscncr ì  ( ) l  L i { )  n{ r rn l  sPe:c i i ' i c  i rec  or - \ \ . i ìs l )  ven() rn ,  - l (X)  l . l /
r n l  l i - - " 1 .  \ ' c l l ( ) l t ì  i  l ì - - - i .  o t ' t t r c t l i r i i l  l r l o r i e  l r s  i c rq r r i i r L ' r : ( ) r ì r r i ) 1 .
I rF" l j f f r t ' rn i r l in t  ì i ' reorPoi ' ; r1 j1111 \ \ ' i t r  r t . ìc i ìS l l ] - r - , r j  i r j tc r  l tc l t l i t ion r )J .
l r l - ì J t hvn t i i i i r r r :  t o r  i h . ì  l r r s r  ó  -S  h  t ; l  cu l t u r r : . ' l  l t r :  r l u l u  r t t l t r e  s r : n t  l hc
l ì ì c i l l l s  ' i  S l )  i i . o l t t  I l J  l , ; r t i r ' r t l s .  : '  i n L l i r ' i t i L i  t \ ' \ u l i i  t r l t , : l  i i l i i i t r t ì ( ) r ì
t l {  \ r l ' f  t ha t  c j i l ' l ' c i  s i c r r i l ' i i : i r r r t l - \ r  f r r . ' r n  r e rL r l t s  [ r c l n r c  V I  l ' ( t  <  ( ) . ( ) i ) .
St in tu la t joLr  i r rc lex  = \ ic l to t ì t  spec i l , ic  nr r l l r fc r .a t ion /  pr .o l i i ' c r .a i iou i r r
n lc ì ( i iL l rn  l i lonc o f  i l rc  cr . : ì is  o l  l rn  i r rq l iv i r l r : r r i  r . ìonr r . .

r c t l L r r ì c ) cJ  a l ' t c r  v l ' l -  ( ì ; ' r 1 t .  l ) .  i , r o i r l , - ' r " r r L i o r r  l r ;  t i r r r  r ì n t i gc r l
t e i : l r I L r s  t ox t l i r ]  o r ' í r l  uns l ; r : r ' i l ì c  s r i n rL r Ì i . r s  l i i . l i  l ) l r r l r \  . j  i 6 r r . l _
n - r vc i r l  r en ra i r r * ; i l  r i n i i l ' l o c t r ' ( l  l r \ '  \ , ' l - f  i t l ; r t i i  i r o l  sho rvn ) .
F lonspec i f  ic  c l ' l ' cc ts  r r i  r , t :non i  r . i ) i ì1 i r \ i ) r ì ( rn ls  i rs  l r  r t i l sor . ì  j Ì . ) t
c l ec r casec l  p l o ì i l ' e r i r f  i o r r  w i ' r ' c  , , ì \ , - ' i r i i l c t l  l r v  v i l r l r i l i t  v  t c l s t s  [ r v
t h e  l t ' r ' p ; r r r  l r l u j  n ì r i j l ( ) ( l  i j r : r l  I r r r , j r r r l i u i l r  r u r i i c l c ,  s t l t i t . ì i t i r l
( l ' l o i v  c v t ( ) r n c t r ' \ ' ) . , , \ c l r i i r i r l r r l r l i r ' .  t . r i e i { \ , r l ' c r - l o i } r  r : o r ì r p o -
t ì e  n l i i  : ; l . t o i r l i l  i i l s i ;  i t l ' l ' t . t : t  r r l l c t  l t c t l . . l l ( l r r s l l c c i { , i c  

' l '  
t : e  l l s  i i nc l

I ' c c l l s  bc f  o i ' c  l r r i r l  a l ' t c l  i nc l t . r c : i i r i i r  r l l ' \ r l ' i  i n  t l r c  s r rn . l L ,  w i r y .
z \ l l l r , r t r i l l r  l r i r l l r  l - ; r t c i r . 1 o - l r l r t t i r  t . r ) r ì i i : ! - r . t ì c r  r r l  t l , , . , r , c n r l r t r  i S
gu ; r r i i n l c r : { l  b \ ' l l ' : c  n r ru r r r l ' i r c l t r ì r " : r .  t } r c  s i i r ì . ì t :  l r i L f ch  o l ' r ; * 111 , , , . o
\ \ ' i t s  t t s , ; c l  t o  s t i l t r r r l i r t c  t l t r  t : t : l l s  l { ' ; 1 1 ;  r r r t l i v i q i t r i t l  c l r l t o l .
I t r : l ' o l c  i t r t i i  i r i ' i r t r  i nd l l c l i { ) l ì  o l  \ , ' i  I

3.;  \ / i" l '  dr:erclu:;s.,$ ir l i  cr:gcn-{i  r i  r  t '*  !  1,-, .1 g: ror! u ct i  orr *rr l
i rcr,*r, lstrs nl!*rg*lr_dri 'elr I  f i i \ - . , ,  pr{}; luct!oi l

' l i r  
n r l r l v z t r  u , l r r t h r : r . cv to l< i r r cs  l l i r r l  i i r . i l  r . c l ) r csc r r t r t t i v , c  l t r t .' l ' l r l  

u r r t l  
' l ' h - l  

t r r o l i i r r t ' s  ; r r t '  i r r J J r r r . p t r t - , t i  l r r ,  \ i  I l .  \ \ , 1 -  r . r ì ( . i ì -
s l t r c i . l  l l t c  p r o e . l t r c t i o r r  u l ' I l j N - . ; , i u ì L l  i l , " l  i r ì  r r , s p { ) r r s c  t 0  t l t c
sp r : ( ' i f  i c r  n l l r , : r gcn  bc l ì r r c  r . r r r c l  u l ' t c r  i r i l ì r r c l i o r r  o l ' v l ' 1 .  l ( i r r c r i c
s t r . r r l i c s  r cVc i r l r - ' t l  i l r i r l  r l t ; l x i r r r i r l  c l t o l ; i r t c  p r . o r l t r c : t i r l n  w i ì s
' bsc rvce l  i ì l ' t c r ' . , 11 ì  i r  o i ' cu l t L r f c ' .  I . , J . l x , 1 |  l r . r i r r i  [ r cc  o r  w i ì r i l " )
a l l c r ; t i c  pa l i c r r l s  spo r r t an r :o r r r l _v  i r r< l c l ucc . t l  on l v  s rna l l
i l n t ou l t t s  o f  l l . . - - 1 " .  u ,h j l e  i i l l c rg i : r r - c l r . i v c rn  I l . . ; l  p rq r ch rc t i r l r r
w l s  l r i g l r e r  [ 1 9 . +  : r  1 , 1 " 7  p s / m l  ( r r r c l r r  : i :  . \ i t ;  v e r s r r s
" ì 1 , - t  : l  1 9 . 3  1 r g / n r l :  I r : i u ,  2 l l . , \ l r . u r .  i r r i r i i r l i o n  o t '  V , l - [ . .  t h r :
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I ' i ; ; t r t t  ) ,  i \ l i c l g , . r r r - t i r i i r c t r  l l . - - [  i i n , l  l l - ; h ]  - ,  : , c r re l i r , r r ì  o l  l ) l ìN l ( l
l ' r e l t t l  i t t scc t  vc t to t t ì - i ì , 1  l t - r t ' * i c  s r rb j r i : l s  i r r : l ' c r r - r  i r r r r i  i r l ' l c . r ' i t r i t i a t i o l r  t ; l '
\ / l ' f " "  P [3N ' l ( ' l i  : :  l 0 ' ' )  r i r - : r ' e  i r r c r rb i r t r . : r j  r v i t l r . ] 5 ( )  r rg / rn l  spoc jJ ' i c  l ) cc
( ) r  w l l ! l l  V r ' l l o i l l  l i  l l t r , l t i  i t t n t  l t l on r r  l l s  nce i ì l i l r ' c r . r r r l l t l l .  , r \ i t c r ' 4 t ì  h  r " l f
c t t l t u t ' c .  s u l ) L ' r ' l ì i ì l ; t r r t s  t r , ' r . : t ' c '  h i ì r \ .  e  ( 1 ( ) (  j  r r r t i i  i [ . - +  r r r t c l t r c t i o r r  ( i r )  i r r t t l
l i i N - - ^ i  P l o r . i t t c l i t r r r  ( l r )  r v , , : r ' , . ' n ì f ; t r r i r c : ( i  i r _ r  i : i . j 5 , ' \  i r s  r l c s t : r . i b c r l  i r r
5 r ' c t .  ' } r l .  5 ì t r i t t  t t  r t r r ' t i t i r  l n ( ) i u ' i r  i .  S i )  l ' r  c r n  7 S  l ' r i r r i c n t s  [ r i : f  o r c  l r n q l
I r l ' t c r  i r t { . l i l t t i { ) l ì  o l  \ , ' l  i ' .  

' i '  
l )  

. ,  ( } . ( } : r  t i l r i  ' i ,  r , y r  . : .  ( ) . 1 ) l  i l t c l i c l r  l c
t ' c s t i l l s  i r  i t c r  i t t i i ì r t l i o t t  o l  \ " 1 ' l ' t l u r i .  r l i i l r : :  r ' . . i i , ' r r i l i e r r n L l v  l ' t ' o t r r  r , - : s r r l t s
l r ' ' i o r . ' \ ' l ' f

i t l l q : r ' g c r r . ( i r i v c r r  l l - - , 1  p r o r l t r c t i o r r  w ; ì s  : ; i g r r l i c i t r r t l y  l u r l t r c : r - : r l
i r t r ( l  i l ' l . r s  0 r r l v  i r r  I l r r - r  r i l l t g c  o I  r ; p r : r r l i r r r r , ' r i r r s  I l . - t l  p l o r l u c : l i r l t r
( ) 1 . . i  : f  l i , 5  p r ; / r r r l ,  l i i i l .  , ) . i r ) , ' l ' h r '  , l c t " r r : ; l : ; c  i r r  l t , - , 1  p r . t : t l t r r : -
t i o r t  l l r r r . l , , . ' r l  l r i : l w c L ì l )  . ì . . , 1 , ' 1 , 1 ,  ; r n t l  i , ) 7 .  i ' l i ,  i i t  i r t c l i v i c i r r i t l  p i t -
i l c r 1 1 5 .

I r r  1 l ; r r l r l l r : l  t o  l l . - , . 1  ; r l t i c l r r c l i t ' r r .  w L , i r l i ; t )  n r r : i r s r r r c r l  t h i :  i l : , ' ì ' r l - r , :
p r " l r r . i i r c t i un  b r : i ' o rc  l r r r t l  i r l ' t c r '  l 11d11q1 i t r r  o l  \ , ' l  I ' ,  I . i r ; l i r r c  V l ' l ' ,
; r < l c l i t i o r r  o l  l r l l r : l ' f c n  r i i r l  n o f  i n c l " * i l s r  I l : N - ^ , ,  p r o r i L r c t i o n

f? { ) ,? .3 : l  ló0 .5  ps / r t t l  ln t r " ra r i  t  S f ) )  \ ' r . ì t ' su r ì  lL )z ,7  - t  l3 . l . . i
p g , / i r r l :  Ì r i g .  . l ì r l ,  A l ' t u '  i n i t i ; r r i o n  o l ' V l ' l ' ,  t l r c  I I r N - y  p r . o r i r r c -



t ion  was s ign i f i c -an t lv  cnh i rnccr l  i r r  s t in r r r ra tec l
(429.1  +  4 l  1 .6  pg / rn l ) .  bu t  a iso  in  r r r rs t in rL r l r r rcc r  c r r l ru rcs
(299.2  +  184.8  pg /ml :  F ìg .  2b) .  Thc  i r rc lcusc  o i ' l l :N- . , ,  p r -o -
c luc t ion  rangec l  be t rvccn  3 .5 ' )ó  u r r r l  2 i (J0 '1 . i ,  i i r  i r r , . l i v i c lg l l
1 ;a t i cn ts .  ln  son lc  p i r t i cn ts .  \ \ ' c  l l l s< t  n re  l ì su i -c r l  l l ;N-^ l
rn l ìNA exprcssi i - r r r  belcre arrc l  i r f ' tc ' r '  incluct ion ot '  \ ' r ' i .  In
l l ccorc iancc  w i th  the  pro te in  c la ta .  IF ;N-^ , ,  r lRNr \  cxPrcs-
sion was also enhanceci  af ter  incluct ic l r r  t )1 ' \ i  I - f  i r r  t rnst inrr-r-
la ted  anc l  in  vcnc ln r -s t imu la tcc l  P IJ iv lC  (c la ra  no t  shor . , , r r ) .

3.3 v l ' r increases the numbcr of  IFN-y-producin: :  s:r l ls  in
tlifflerenf T' ccll subscts

' l ì l  
assesi ;  ivhethcr thc incre i isc i r i  [ ] rN-. . ,  i r ror lucl iorr  r r , r rs

cJue to increarseci  numbe rs ol ' I I ìN-y- l l ror lL.rc i l r {  ccl l : ;  r rnr l  to
t lcternr i r te rvhich ccl ìs produce cl  IFi 'N-ì / .  wc t .nci ìsLrr . , : r l  t i re
I I rN-,v procluct ic l l ' l  o l l  i t  s inglc-ccl l  lcvcl  bv l ' iorv cvt() lne t t -v.' io  

ob t l in  c le tcc tab le  l cvc ls  o f  in t racc l lL r la r "  I I ì ;N- . , ,  l ' ' r ' . t r r r i .
t ion,  l )J-JMC were not st inrnìatccl  v i , , i t i r  the al l r , r . i : . i rn.  bLrI
u, i th PMA - l -  ic l t t t ' l t t tyc in in the nrcsct lcc ct l '  th,-r  ; l r t r t t : i r r
i rnnspor t  inh ib i t r l r  moL ' rc r rs in  f 'o r  a t  l c i rs l  J  h .  

' l ' hc  
n r r r r r l rc r .

of  I  I ' ìN-1,-pr ' ( rc luci  r rg ccl is i tn lons PI i  IVIC lvrs s i r - l i t  i  f  ic i r  r r  t l t ,
i l r c t ' r u s c r l  n i ' t c r  V I ' T ' l l 3 . ( ) . 1  l -  - 5 . ( r 9 ' l í ,  l r n c r r n  1  S l ) 1  1 r g 1 , , , . .
V I ' l ' r , c lsus  18 , . ! , ,1  : f ,  7 . . \ "1 ,  l r f ' t r : r '  i t r i t i i r t io r r  o l  l z l - l ' l  t r i r : .  j l .

L )o r r [ : l c  s ta in i r rg  o f .  I ) [ JVf  ( ]  to  r l c lcc t  I l -h i - . , ,  i tn r ì  ( ' l ) ,1 :1 i , . \ ,
( :D45R0,  r l r '  ( "1 ) f l  rcvcu lcd  t l ra t  I i :N- r i  p r r .odr rc t io l r  \ \ . i t s
i n c r e a s c c l  i n  a l l  < l f ' t h c s c r  s r - r i r s c t s  t o  l  s i n r i l r r r  r , \ i t , r r r  ( l i i g .  " ì ) .' I ' hc  

n t rn rbcr  o i  CD8 '  I l ' ì l \ ' - ^ / '  cc i i s  iu ì ìo r )g  p lJL , l | '  i r r t . r ' r , : rsc r l
f ' ro t t t  3 .96  *  ? .03  ( rnc l r r  t  5 l ) .  r r .=  - l l : )  [ . rc lu r .e  V ' l ' l  r c r
5 .F ì l  :L  3 ,54  a l ' t c r  i r r i t i l t i< ln  u f '  \ / l ' 1 ,  t l r r . :  n r r r r ì r r r - : r '  t r ) f '
( lD4"5l ì .2\  |  I l iN*^i '  cc l ls  incrqrsr:c l  l ' r .orr1 6.0()  - i  J .g t t . r
11 . ( )7  :1 "  4 .94  an t l  the  nunrhe r  o f '  ( ' l ) . { " i l ì0 '  I [ "1 . r - - . , ,  r . : c l l s
inc rc i tse  c l  l r t lm 6 .39  : . t  2 , . i1  t r :  | j .Ó i Ì  1  . ] ,q7 .  App i ie  u r . iq r r r  o f
thc  sanrc  tcchn ic l r re  l i r r  i r r tn , rc rc l lu ln l  r l i : t cc t i t . rn 'o I  rJ . - ,J  n ro-
r luc t io r r  d ic l  no t  y ie lc l  eprar r t i t i r t i vc  r .csu l ts ,

I  I - -  i  0  i n r l uc t i on  by  i  r l l r r  r r i ro t i r c r ; t ; l v i  t . ì5

p-actin

l L -10

l : i , J t r r (  4 .  I l . . -10  p ro tc in  scc rc t i on  l l l r l  n t l {NA ex l l r t : ss ion  i ; l '
i ) l ìN4( ' l ' t ' t t t n  i nscc t  vcnor r t -u l l c r rg i c  sub jcc ts  l - i c lo r t r  anc l  a l t c l  i r i i t i -
r t i i on  o f  \ i l l ' .  ( r )  I ' ] l l l \ 4C  (5  )<  l 0 ' )  u , r r r . c  i ncuh i ì i e ( i  w i t l ì  150  r rg / i n l
sp lec i l ' i c  l t cc  o l ' \ \ / asp  vcnorn  o r  r r i cd iun r  a lo r rc  us  ncg i r t i r , , c  c r t r r i n r l .
i \ l ' t e r  48  l r  o f  c r r l t L r r c ,  supc rna tan ts  \ \ , c rc  l u r l r , , t - . s t c r . l  a r r c l  l l . - 10  p r t i -
c l u c t i o n  \ \ ' r , ì s  l l l c i ì s t r r c c l  b y  E l - , l S ; \  u s  r l c s c r i t r c t l  i l r  S c c t . 2 . 0 . ' l ' l r , - :
t l l i t a  r t r i : r csc t t t  t l t c  r l l ea r ' ì s  t  SD I ' rom - l { r  pu t i cn l s  l r c lo rc  l rnc l  u l ( c r
i n c l t t c i i o t t  o 1 ' \ / i ' 1 . ' i '  i r t r l i c u t c s  r c s u l t s  a 1 ' t c l  i n i t i a t i o n  o l ' V I ' l ' t l r i r t  c i i l -
l ' e  l  s i s n i i ' i c r ; r n t l v  I r o n r  r c s u l t s  b c l ' o r c  V l ' 1  ( 7 r  <  ( ) . t ) l ) .  ( b ) ' l ì ; t l l  c c i -
l L r l i r r  I { N , A  w í t S  t t x { . f t ì c t e c l  ù ' o r l  l x  l ( ) ' l r c s l r l r  i : , o i i r t r : t l  l ) l : ì N l i l
l r c l ì r r c  i r r t c l  a i ' t c r  i n i Juc t ion  o l  V l -1 .  R . ' l : -P ( 'R  au r l  Sou t l t c r "n  h lo t
i r t ' l l l i t l  z ' ' t  ( ) l l  $ . , c re  l l c r ' Í r l r rnec l  ns  c l csc r i i t c i l  i r r  Scc l  .  I . ( ) .  g l11y iy i1

i t t ' e  t l t e  s i u r r l l s  f i r r '  l ì - l c t i r r  ( 2 2 1 - b p  t c n p i i ì t c )  u r r r l  l l . , l { )  ( . ì 5 1 " 1 ; p
L r : t t i p l ; t 1c )  o i ' t hc  s t r r t r c  I { .N* r \  l l r o t r cs  l l ' c )n t  sc r ' , ' n  t . c f r r ( . ' sc t ì t ; r l i vc

i - ) i ì t i t : n t i i  [ r c l ì r r c  ( l l )  t rnc l  a t ' t c r  (a )  i n r l L rc r t i on  o l ' \ i  I ' l ' .

3. . {  VI ' I ' increnscs lL- l { }  pr roduct ion on lhc  l r ro tc i l r  anr i
r r r l tNA' lcve ls

l ì c s i c l c s  I i r N - . 1  p r o c l u c t i o n .  a l l e I ' u t : r r * r i r i v r : r r  I I . , " l 0  s i : r - : r ' c l i t i r . ì
\ \ ' í . l s  ; r l so  s i en i f i c l r n t l v  cnh ; r r r cc t i  i r l ' i r . ' r  i n t l r r c t i on  < l i '  V l ' l '

I f ' r o m  1 8 1  *  l , i . ì  p u / r n t  ( r n c a r r  - l  S l ) )  i o . l f ì l  l - . ] 7 l i . B  1 r g /
r r l .  I i ì i g ,  4a l .  

- t t ,  
c l c t c rm ine  whe t l r c r  I L -  l 0  e r xp rcss i t t n  i s

r c r l r t l i t t cd  a t  t hc  t l l r r r sc r i p t i on l r l  l c vc l .  \ v c ì  i ì n i ì lVzcc l  I L - . 10
rn l lNA  p l r l r l uc t i on  l l i : f  o r c  a r r t " l  a f ' l r : r  i i r r i L r c ' t i o l t  o1 ' \ , ' l ' l ' ,  l n r l
s l r r lw  t l r a t  t hc  a l Ì - ì oL ln t  o f '  l t . - i { )  r r r l ì .N r \  l r l od r r c ' c r i  w i ì s
c t t h i t t ì r " : c r l  u f ' t c r  t h c  i r r i t i a t i o n  o l ' V l ' 1 .  l  l r t :  c : r r l r a r r c c n ì t - : n [  1 ; l '
l l - -  l0  nr l lNA r ìX l ) l ' css io l l  tv í ls  o l tscr . r ,c r - l  ; t l ' l c r  J  l r  o l 'cu l iu l .c
vv i t h  t h r :  spcc ; i l ' i c  a11c1* *n  ( r l l r t t  r i o t  s l r ow , r ì )  i r s  r . vc l l  ; r s  i n
l ' r ' c s l ' r l v  i so l l l ec l  P l " tN ' f ( :  l r l ' t c r r  t hc  pu t i cn l s  l r i r r l  r ce : c i v r c l  t l r r - r i r '
l a s t  i r t  j c c t i o r r  ( l ; i r : , .  . l b ) .

E L l r .  j .  I r l r n u n o l  .  1 9 9 7 . 2 7 .  l l . j 1 - 1 1 3 9
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Figure 3. Percentage ol IFN-y-producing ccl ls unrong ci i l , l ,ei .cnt'r  
cel l  subs,ets 1r-om inscct venori-Éìi lergic suh^jccts after nonspc-

cif ic st inruiat ion beforc ancl aiter ini t iat iorì ol \ , ' l ' f .  pBI,f ,C
(2 x |}( ' lml) werc incubated tor at least 4 h lvirh 1() ncinrl  pì\1.\ .
(1 . -5  1r l \ {  iononryc i r i .  anc l  2 .5  r r iv l  mr :ncr rs iu  l r r t l  i l r t r r rcc lùr l i r r .  IFN- . , ,
procluct ion al l toI ' ìg dif fel:ent f '  cel l  subscrs (L' l) . ì  CDS- .
CD4.5RA*, auci CD4-5R0' 

-f  
cel ls) rvas analrzccl hr, 1, lo\r,  rrvto-

nret ry  as c lcscr ibcc l  in  Scct .  2 .8 . ' fhe t ' ig i r re  sho i rs  a  r t : l r r -csc- . r r tu t i rc
cxamp lc  o l ' t l i e  do r i b l c  s ta i n i ngs  o f  onc  pa t i cn i  bc i i r r c  u r r t i  a l i c r "
i n i t i i r t i o r r  o f  V I  L b)

f f iven*m (250 nglml)
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3.5 IL-lt) is pr'clucsd by CDcl+ ?'helpcr ce l! l;. '  buÉ n<:t
e xclusil ely hv Th2 cells

' i ì l  
c lctcrnr i r re '  rvhich cel l  type produccs I l_, .1() ,  rvc rJrpl i : r r : i1

t l i f l 'crernt  ccl l  sub.scîs pr ior  to cel l  c i l l t r r rL) .  Dcl l let i t : r r  o l '
l .D" l '  cc i ls  atroì ishcrcl  l t . -10 pr"ocluci ion,  wlr i lc  c lcplct i r )n nl '
cD, l '  cel ls c i rc l  not  (Fig.  5a).  Measurcrne rr t  r : î  inr ì .ar :e l lu l l r
I l . -  10 proclr . rct ion by I i r iw c l , tontet t .y rcvealccl  t l ruî  a srrral icr .
purt  o l '  t .hc I i , -10-proelucinE:,  ccl ls arso proclucccl  lFhl-y,
t t ' l r i le_the rnnjor i ty. . l - , -d nl ] ,  fFig.  5b).  Again.  uf tcr  r le picr ioìr
oi '  L lDr. l . '  cc l ls ,  no I l . - .10 pr"ocluct i i ln rv;rs c lctected i rv t i r is
n1e rhod (c lata rrot  shorvn).

Fì,qrrrc 5. IL-10 is proclucecl by CD4.'  
' l 'hl  

ancl 
' l 'h2

ce l ls .  (a)  C l l4 ' '  o r  C i )S '  ce l ls  wcrr .c  c lep le tcd f ronr
PI IMC pr ior  t r t  cu l turc  a l rc l  5  x  [ t ) j  ce  l ls  rvc i - r ,  i r rc t r t - , -
ated rvith 250 ng/rr i l  s1:eci i ' ic [ :cc or wiìsp vcnonì or.
nr i : r l iu rn  a lone i ls  neg; r t ive  cont ì î1 .  A l ' îc r  4 , î  l r  o t  c r r l -
t i l fc ,  5 iupcrna lants  1y i r1 's  f1 ;11ycsfcd ar :c l  I l - . -10 pr r l r i r . ic -
t ir"rn rvi ls nrcnsurecl try l1l- lSA as t lcscribcd irr Scct. 2. l i ." fhe data rcpresent t i rc nrea:rs f  SD i:rom 23 pfir icl l ts
l f tel  r ,zlJ ' .  "  indiclrtcs r i :sults thirt  t l i l fer. sig-ni l ic;rrrt l l ,
fronr I l .-1{) prodr"rct ion ol '  rurclcplctclcl  p[] ÌVlC
(p < 0.0. l) ,  (b) I .) l i l \ ,1C] (2 x l06/nrl) rvt:re ineubàrr1(l  f 'or
Irt  l t :ast r{ h rvi t i r  I0 ng/rnl PrV{,A. (}.5 piNI iclnomy'c. in.
anci 2,5 p. lVI ntonensirr and arraly,r.ccl bv f lorv cytolnctrv
1 'or  in t race l lu la l  l i lN- . /  anc i  I i , - l0  co i l ter ì t  as  descr ibcr l
i rr  5cct. 2.11, " l 'hel f igurc shols orìe roi) l ' r ìsentat ivr: r .csult
o{ '  tsn inc lependcnt  exì lc l t ' imonts .

3"ti Artdit ion clf aufi-I l,". l.0 antitrrclios px'even{s the clorvn-
regulnfiun of nllergcn-spec!!ic trrrotrifcr*tÍcn and
l'ur{her rrtìh$n{:es [yF{-y productiom ol' Xrl3pl{] nftrr.
irrit iatiou of VIT'

l i l  ; . rc lc l rcss the l l io logical  s igrr i [ icarrc€ì  q l l '  i r rcreasecr IL-  10
procluct ion nl ' terr  inr iuct i r :n ol '  v l " l  we invc:st igatecl  t l , rc:
cf l 'cct  o1.  t r locking ant i - lL-10 ant iboei ics at lc leci  to prr : l i fcr i r -
t ion ussays l r rc l  i :yr .okirre prclr l r - re t ion a: i$í ì \ ,s.  

' fh is 
resir l tccj

in l r  rcsteirat ion ol '  thc i l ro l i l 'crnt ive resl lon$c of  Frì Ì \ l ( , '
l ' r r ; ln . icnorn- l i l lc : , rg ic pat ie l t ts I t l  venr lm al ' tcr  in j t iat iorr  o l
Vl ' l ì  hLrt  c i ie i  not  restore t l re al le.reen-cl l . ivcn I l . , -4 proclr . r t : -
1 i i . ln.  wherelns IFN-y prodLlct ion wrìs l 'ur fhcr cnhancrc:c l
l ln : rn  JZA, l  f  4 t l .ó  ppg/ r r r l  ( rncan i :  S I ) )  ro  63(1 .7  t  400. : l
l - rs/ in i r  I ' ; ig.  6] .  ArJel i t ion ot :  isotype conrn: l  nnt ibocl ies l ra i l
no cI'fcct on próli l 'crnfiCIn or cytokinc ;:roi"lr"rctiorr.

mediurn
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D lL-4 sccretion

E,FN-gamma secretion

s?i prolif efaiion

3.7 VX'f qlecrcases exprl:ssion of IL-4R, F'ceRII, CIl40.
and cl]40tr-

"lb i leternrinc r.vhether vlT changes surface marker gxpres-
sion. we analyzccl  thc exprcssion of  cr i f fcrent l l  ancl  B ccl l
si ir l 'ace nrurkcrs. As shown inThble 1, vI'I 'not or"rly signifi-
cantly clecreasecl l l--rl production, but also the expression

9.1-l! '-a rccc,proi and FceRlt (CD23). 'Ihe 
perccnrage of

CD40 ancl (l l)40f--expressing cells rvas also signi,f icinrly
redr-rced. while other surface markers such ìs IL-2R
(cD25),  I t . . -  t2R. ( ' tD3. CD4, Cf)8,  CD45tìA, CD45lì0,
ancl i{ l-; lr ' It14 u,erc not signifìcantr,v chirnged after. init i-
a t ìon  o f  V l ' i '  ( ' l i rb lc  I  ) ,

I I - -  I  { l  i nduc t ion  hv  imrnuno t } :e r lpv 1  1 3 7

15000

'10000

5000

O

,.{ '  $iscussirxr

' l 'hc 
prcsentcr l  i lata c lear- ly incl icate that  in bee anci  wasp

venorn- i i l lergic suhje cts,  in i t iat ion of  VIT not onlv i r rc l i rccs
a rapic i  shi f t  in cvtokine expression f ' rom Th2 ( i l - -4)  to 'T 'h l
( lFN 7)  cy tok incs .  bLr t  i r l so  l cac l .s  to  inc reasec l  IL -10  p i .o -
c luct ion anci  dorvn-regulat ion of  the prol i ferat ivc responsc
to the vei lonl .  lnclr . rs iorr  of 'a control  groLrp of  pat ic l r ts rv i th
ittsect verìo!' l t ir l lcrgl, t lrat werc left untrèaterJ rvas inipr:s-
s ib le 1 'or  ethical  re i ìsons, as these pat ierr ts are v i ta l iv  thre a-
tcncr l  by the i r  scnsi t izat iorr  ancl  vIT r :cprosents túe onlv
appror;cd srrccessl'Lll therarl:y' tr lr thern. Hor,vever. in a I 'cw
ai lergic pat ie:rr1s t lx t l  were not able to unclerso vi l^rv i th in
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ff:;1": "Îfl.l l: ::ffi:l-":1f^t"li l.rarion of PBMC from ilìsecr veDom-allcrBic_subjecrs a[rcr iniriarion of vtT $irh or wirhourolocl(lng^nntr-JL-l( ' afìtdtodies added For cytokine production aisays 5 / lOt PBMC wère incubated wiLh thc snecitic bee or r ',aso
y:":.-yi.y*l i1T]l l l tn 

or wrthout addjrion of btockÌnB adri_lL_ t0 anrjbodjes (j pglrntJ. SupernaranK *ere harvéyed after .18 h and
1:.]-:1"- j l .1ì:Y,t:1L-Îy:.T:1,"_T"t".1. Py ELISA as descrjbcd in Sect. 1.6. Shorvn are thi nreans I SD (scate on teft y-axis) fromzo pa l lcnts.n I I cr lnc ucl@n of v,l l . Lor proljferlt ion assays 2 x I0 PB MC \\.ere cultured wilh thc 250 nr/ml sDecific bec or woso yerÌom
w'In or wrlhoul lne acklikoo ot I pg/ml blocking altt i-|L10 antibodies. and [rH]rhymidirìe incorporariòn wai measgred afler.i cla1.s ofculture. Tht: .data te,rt*6_e_q!1!9 meàns f sD"(scúlq o$ riglf y-axis) from e ) p'iri"',rt" ,rt".rrn'; p'. o.oiunàì" p 

" 
0.01 indicareresults after ìncluction of VIT rhat djffe. signilicantly from-results before VlT.

' I }b lc  
l "  St t t ' l ' l t ccr  nr i l rker  cxpress ion o l 'PBl r4C f r "onr  insect  venonr- l r l l c rg ic  su[ ; jcc ts  5cf9rc  ar rc i  a f ter  VI ' f " r

Surf 'ace nr i l r  l lcr ' l3efbre VIl" Afrer VI ' t '
( I le rcer r t  pns i t ive  c :e l ls )

St i r l r s i  r ca l  s i  gn i  t ' i c i r r r i : c

I I " -21{ r r  ( ( ' l ) . l r i )
IL-"IR 11 '.. )'l
I 1 , ' 1?R  / r  ' . -  - r ' j
I icr: l l l l  ( t l l i ,2.ì l
{:D40
ctf40r,.
\ . ,L,r.1

C'D,i
(:D8
CD4.5RA
c:D'1.5R,0
I.{t-A-D R
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ri.94

r 2 . 5
7.72

l(t.22
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:1,!.9 .l:
?0."3 t
5 l . l  : i :
39,7 :t:
0.fi9 J:

1 0 , 6
2.t12
3.  q7
?.6{r
4 .3
3.{}:1
o I

7 , 6

l ; 1 .8
1 3 , 1

/1 '1

n .  s .
f ..- ().{}5

i t , : r ,

r .< .  (1 . {15
p .< 0.{}5
p <. (l. i)S

l-l . s.
f l  .  \ .

r l  . 5 .

l l  .  s .

t ' ì  .  s.

t ]  ,  s .

.)| ' l}j5"l'. ',..:Ii;t.":v}i'o.!.1|l1reic'rtlpct$beforeandlf'tcrinduclionof.vl,l.t\,creprcpar.cdbyFjco|ìden$ityfn

lllu'll:n n! f/\( scan L.xprcssjon of Ftslll l (cD23), cD40, cD3, cD4. cLrg, cu+inÀ, clD4iR0, and !{t-i.DR was-mcasurcdclirsctly cr'|1yrr, whjle cxpre,ision of If,-2Ro (CD?5), IL,4R, lt_-12R, ancl Cl)401, was rncasurcrl atte| stimulation wjth thc rpecificvenom li)r 48 h, Re$ults arc $holin fli rlìc mciln t SD (t.s, = not significanrl,



*  
: l ' ì s  i . i i e i i i i i r l i r l i i i : e i i c i l r i .

l r  s h o r t  p t r r i c r Ì  o r '  t i r n e .  r ì ( r  s i g n i i i c r r i l t  c i r : i r r : : c s  c r '  i h c
t lcscr ibcr l  i r t ln r r r io loq ic  p iu ' i ì r ì ie  tc r ' - \  \ \ io r - t  i . ) i - r \ù i - . ,31 i  i r i r t i !*  l i l c v  u r t de í ' \ r c r ì r  \ , ' i  i ' .  c : i i : ! t r t l i ; r l t  s i r { ) n r i i i ì ù i ì r i -  i - ' i ì , i - ì gcs  t r i '
t i r r  ,  j c : ; c l i l r i , l  n l r : - :  ì i ì r r . i r , r . , ,  ( t l l r i . r  r ( ì i  . ;  i l r r i . , . : :  .  \ t l . j i i i o r . r l r ì 1 r , .
\ u \ i ' | ; 1 1  | l r i i e n i \  \ r , t . i ' , - ' L l i ; r U g t i s c r l  i ì r ì , 1  i i - - , i t i r , . i  i ì ì r r t ì i l t s  l r í ' t . l r .
i i r e  i r '  I i r s f  i l r s cc i  s i ì + - { .+ i *1y * . i k ì r i g  : po r i I i i ; ì , ) i r r i .  , . . i r . r i i g l , s  i r r
t l r c j r  i r n r r r r i r r . :  s rn l i r s r r r r n l i i < r i l ' v .  ; . \ l i  i . , l . . , i c r - r ' i r !  , . i r ; . n ! r . i  i i r  r . r  r o -
k t i t ;  p i ' i : t i i r c i i ' n  \ \ ' c ì - r '  r , . , , , i , t , - a1 - , c r . i l ' i i .  . i i 1 . ' . . ,  , . ' . , ,  , , r r - l *  ì , ,
l t i t o t l i . t ' r  l t r r t i r l e  r r .  t c t ; L r r r r s  L r l x r r i i l  r ) t . n t ) t ì : I i c t . i ; ' ; . . - f  i i l t r l i  i r e  l - c
l l ( ) t  i ì l t t ì l - c i ì  s i l : i r r í ' i c l r r i l i r ,  ; r l . t c r -  i t x l t i c t i o r r  r r i '  \  i ' l -  ( i i l t l  n r r t
s l t o r r  r r  ) .

I r r  s c v c l l i  s r r r i ] ; t ' s .  { h c  l r r t u g o r r i s t i c  e  r ' i e  c t : :  o l ,  l L - J  a s  l r r
i i t dL i cc r  l r r r c l  l t - 'N . i ,  i t s  r ì : ; u ì ) l ) r - csso r  o i ' I gF .  ì _ r r - ( ) r l uc t i on  h r t vc
1,. .n c lcscr i t rcr t  t  r+.  . i l - - i7 l  n. .* , , , i " ._ci , , , ì1. . , ì ì ' r i . . l , r  cr ' r l .
[ ] ! t l .  r . vho  i r r ' l ' zc r i  r l re  ' cg t r i i r t ion  o i  lg l .  a ' r l  I cc ì ]  ,  * rn , r , , -
scs b,v al lergt 'n-spcrci f  ic  " l '  c 'o] l  crorrc-s ì , r  l ,c . '  , lun, ,  p l ros-
p h o i i p i r s c  r \ .  i i r  t ' i r t ' i t .  t l c r r r o n s t n r i c r i  r h r r t  l r r *  I L - l :  t i , r - . , ,
i i tt ios may clecrcirst: IgE p:r-ocluctitxi irncl simuliancoLril l ,
r ìnhancc igc4 prot l t rcr ion l r r r t l  y i ( ,c r ,cr l . , r r r .  l 'hcr.cr t l r ,_^.  l i
| l r .o ,  t l t c '  r l cc t 'e  l : ; c  i r r  r r l l c rgcr t - t l r . i r , c l r  IL - - l  l i r i l  i nc rc i i sc  i r r
a l lerge rr-c l r ivcrr  iFN-. , ,  1:rr t rc luct ion ( t l ie l l r . t icr .  a lso ut  thc
l i ' anscr ip t i t l r r l r l  I cvc l )  i ' r . r l ,  bc  rc .spor rs ib lc  f ì l i -  t I c  t l ce  l i r rc  i r r
\ c l lom-s l l cc i l ' i r : .  ig l :  l r r r r l  the  r - i sò  i f l  \ j c , t . lon1_spcc i l ie  IgC+
turt ibocl ies in thc scnr otr .serv:etr  in ear l ier  stucl ics f  - i ,  is l ,' fhe 

c lccreasrì  in i l . -+r{  cxprcssioìr  rnav rr lso l - re c luc to
cjccrcasccl  I  i - - - {  proclLrct ion.  a l  IL- l } ì  cxpr." :ssir in is up-
rcsLr la te r j  i r t  rcsPr r r rsc  to  lL -+  l3g .  - l ( j l .  I )cc rcascr l  I I . - - l l ì
cxprcss ic tn  mav i i r  t r r r -n  c t t r r t l . ihu t t :  to  c lc r : re  tscd  lUh.  p r .o_
r lL rc t io l r  l ' n ,  l l  ec l ìs .  l i s  lgE pr . t l c lL rc t i ( ) r ì  , " lepcnr is  i in  LL_+
st in ru la t io r r  [ - i l ,  -1 . .1 ] .  Ar lc l i r ionu l l - r . ' .  C  D l3  cxpr -css io r r "  u , l r i c ] r
ts  a ìso  i l t t luccr l  [ rv  iL , - ]  l . t3 l .  l v l s  c lc r : r .c i rsec l .  us  h1s  [ rcc l . r
r lesc : r ibc r l  i r r  c : r r l io ' s ru r l i cs  rv i th  o thcr  u ' t ige i rs  [ . ] - t r ] .

l - ìesic lcs ovcl-ul l  IFN-. , ,  proteirr  sccr.cî i t ln,  the rrurnircr  r : i
IFN- ' , ' -p roc l r rc i r rg  cc l l : ;  n rcasurcc i  a t  the  s ing lc -cc l l  l cvc l  n ,as
i : r rh; , rncccl  b1'  \zI ' l . l - l rc prol le i r t ion ol ,  IFì !*" , ) -pr- .c lLrc i r rg ccl Is
l i l rs s igni i ' i ( ; ; rn l lv  rncrca:;et l  a lso iuì ìor ìg CDs'  ccl ls.  i r rc i ic ; r t_
ing  thar  v l ' l ' l l so  induccs  changcs  in  c l r tok inc  expr .ess i t ln  i r r
cDLq ' I "  

cc: l ls  urrd nt : r  .nry in c.D4 : i  herpcr . , i i l r .  A gen-
c r i t l  inc rc i ìs r r  t : i ' ( lDS '  ' l '  cc i l s  rv ; ìs  no î  obscr r r , : c l  anc l  nc i ihc r
werc  ch i lng ,cs  r i l  , t i r c r '  

' f ' ce , l l  
rnarkcr .s  l i kc  cD3.  cD-1 .(- lD' : l i l l .z \ .  r r : r l  t - ' ì )4 i l ì ( ) .  r t  l r i . rs ro be kcpt in nr i r rc l  r ì r i rL rhe

cl t r t r i r lcs i r r  ct , lo lc i t ìc c\ l ) l .cssictn nrelrsLrr .cr l  l r r  l ' l r t rv cvto-
r r c t l ' \  r l r l  r r r ) t  [ L ' l l c e 1  c r , { o k i n e  l l l o c l r t c t i r l i t  i r r  r . c s l ) ( ) n s c  [ ( )
a l l c r g c n .  l r r i t  r l r l r c l  t u  t i n s p c c i f i c  s t i n r u l a t i o n ,  s t i r n r r i a t i 6 n
rv i t l r  t r l l i : rge i t  c i i i . l  r t i l t  l r s r r l t  in  ( ie tcc tub lc  in i . luc t iu r r  o l  cv t r ) .
l i i r t c  p r t l c l t t c l io t t  i i sscss t r l  l ' r ' v  th is  u ìù tho( l  ( r l i i t i r  r r l t : ;5p1 , r r ) .

i ) tu '  c t tok i i t c  r . i t r l i t  co l l cc i 'u i r rg  l l r r : ' .1 -h?* t r r :T ' l i  I  s i i i l ' t  tu .e  l r r
r rccor r l i rnc i :  u ' i l . i r  o t l r l '  r ccu ì t  s f  r rc l i cs .  , , ' r  l r i c l r  l t i : ;o  in t l i i :a tcc l
th l t  i r r in rL rn i ì t i rL i i ' i r l ) \ ,  i r l l c rc r l  t l r c  c . r ' i .ok inc  \e :u ru t io r . r  bv' l ' r - : c l l s  

l ' r - o r r ,  r r r o P i c  i r r t r i v i r i r r a l s  i j i l - - i i .  " N 5 l  s ! : c r i s r  c t  r i .
l . i ( i l  c lc rn t lns l l ' l t t c t l  th l r t  r r l le rgcr r  in r r lu r ro t l ' r c r r r i r , i , r . cc luccr l
l l . - ' - l  p r ' . t luc r io r r  b r ,  i l l r : r ' *en-spr :c i l rc  ( ' l - . ) "1  ' i r  

i c i i s  l ì .o r r r
l ' l r i r \ s  l r o l l u r -  i r r r r i  r r r i l u - r r l l e l g i c  s u b j c c t s .  r v l r i l c  I I r N  . , , s r c r c -
l io r r  ' r r ' r r ; r in r : r !  r r r r , f  rc r ; tc r l .  I - lo l l , cvcr " .  v r i rn* r ,  t : t  , i l .  t : i l lo l rsc r .vcc l  ln  c r r iu r r re r :c l  l l rN- . i  r r r l lN ; \  cxyr i . c rss io r r  r r l ' te r r .
i m r r r r r n { ) { h * ' i r l . r ) ' . 1 ' p ; r t i c r ì r r ,  w i t l r  g r a s s  p * l l c r : r  u l l c r u \ . , .  . l u r e  I
c t  r . r l ,  [ . ì 2 ] .  * , l r o  i r r v E : s t i g i r t e c r  t h c  i n f l r r c i r . : r ,  o t ' V l f  , i n  * . r r , -
I t i r r r :  sccr i : t io i r  in  l )h ( )spho l i1 . :n rc , r \ r - l t i r r r r r lu tc r l  I '  ce l l  c r r l ,
tLrres,  o l rscrvcr. l  u r lccrcnse in IL-4 ancl  i l * -5 anr- l  arr  i r rcr . t - rnsc
irr  I I : ;N-. / .  l ;ut  r ro1.  in IL"-10 l l rocruct iorr  i r l ' rer  VI 'T ' ,  l ' l rc c l is-
c rcpnncy  to  our  c la t l  c t lnee  rn ing .  thc  l l . "  l0  l l roc luc t i t rn  rnnv
l r c  c l u c  t o  i l i l l t l r i , r ' r t  c x p c r i n r e n t n l  a p p r t : i r c l r c s  t a k c r r .  l n  t h e

1:rocluct ion ai ' tcr '  \ i l ' l '  iv i rs espccial iy,  intcrcst i r rg t - recau.sc i t
cor r ld .  [ rc  rcs r r r i r rs ib l r '  l t r r  thc  p rcvc i r t io i r  o l '  a  p t l t c r r t i i l l lV
irarirl 'ul exÍlssLÌratccl ailerge n-spccil ic 

-j-h 
I rcspil i ise. Tlris

assurnption is supnolteri 
.n-y 

tl lc l 'act that the aclclit ión cif
b ìoc 'k ing  an t i - l l - - l ( )  an t iboc l ies  to  fhc  cu l ru rcs  f  u r - ther ,  aug-
rrrerr tcd tlr r.: a l rcaciy enhr.rncecl al le r;1c..n-ci rivcrr IFN-y svir-
t l rcsis ancl  rcstorcci  thc pr ol i l 'e  rat ivc '  rcspo,rsc to the'at l íer , -
gcn. .but  ncl t  l  l re i i ì  icrg,cìr-dr i r .en I l - -J pioi l  ucl ion.  incl icat-
i r rg.r l rat  t l ic  p icscncc of  IL-10 n ' ìAy l l revcnf t i re expansion
r i l ' "1 'h  I  cc i l s  r r i i c r '  \ ' i ' f .  f :u l t l r c ln rorc .  r l r i s  l ' i r r t l i ng  i s  cons is -
tc:nt  v i ' i ' th rcsul ts c i r r l ier  rcportct i  b.v Dcr r l rctei t  a l .  [a6]
shorv inc  r l ra t  l i - -  l ( l  inh i t r i re ic l  an t ige  n-spcc i l i c  p ro l i fe r .a i io r i
i t i r c l  I F  N - ^ , ,  i r l t l t l r r c t i o r r ,

l ' hc  i r r t l r re  e  ' .1  : ; l i i l r  { ru r rn  
' l -h l  

ro  
- i - r r  

l  c r  to l t incs  t ry ,  V I - f  rn igh t
[ rc  l rc l r i t ' r  e  t j  i r r  l l r r .  l r iq l r  c r r r r r r r l i r t i v ,c  t l t l s t  s  , r i  i r i scc t  u " , ,ó , r . ,
ac ln r in is t r : i -e  r - l  r i r . r r  ing  in imur ro thcr i r r r r .  . f  

l r i s  hy l to thes is  i s
suplrort . ] | l  l - rV thu |c l tor t  that  c1, ' t t>kinc 1;ut t t r |ns changc in
l - c s l ) o l l \ e  l t r  l l l i :  l i l t t i g c t l  c ( ) n c c r ì l n r t i t r r r  i r r  P i r t l s p l r o l i p t r s r -
' r \ . -spcc i i ' i c ' l -  c ' t r l l  c l r ;ncs  la7 i .  F r . r r thc i ' rnor r : .  t r rc  cv tok inc
pru l ' i l c  w ' i rs ; r l so  r lo r l r r la tc r - l  bv  thc  invo lvc r r rc r r I  r l l  d l f l ' c rcn t
I t r t t i t c t ì - l r 1 ' g . . r r r i i r r r t  t : e i l s  l f S j . ' l ' h e t - c l ' o r . e .  l r r r o t l r c r - i r n P t . , r -
t i tn t  l ' Í . r c i r l t '  th l f  cor r i t l  i r r l ' l L rcnce cv to l< inc  s l ,n t l res is  i r r
a l l c rqcr r -spcc i l ' i c ' i ' r : c l l s  muv l rc  the  ro r . r tc  o f  n i le rgen expo-
r ìLu 'c ,  r \s  \ , ' l ' f  i i n ' r l l vcs  su l rc r r ta r reous  i r r jec t ions  o f  bcc  or .
\ \ ' i t \ l )  \  e  i l ( ì l ' ì l  i r r s tC l i t l  0 l  l r n  i l t t r acu I i t r ] c ( )L t s  i r r scc t  s t i r t g ,
cu I i ' r r ] c r . r i . r s  r r u i s i  , . : c l l  t l r : r i v c t l  c v l ok incs .  es i r r : t : i a l l 1 ,  I l _ -4  [ 49 .
5 { ) l -  n r . ' 1 ' h r  l uss  r r r ' o l vc r l  * r i c l  t he  , l r c r j r c r r  r ' i y  l r e ,  p ro -
ccssc l l  t r v  c l i l l c r i : ; r r .  r ì r ' r t i Í l c r ì - p r cscn t i ng  cc l l s .  r . , g .  r r ì r ì c r . o -
p l t l t *cs  i r t  t l :c  s r r i ' rc i r i i ì l l co i ls  t issuu:  vc , r .sus c lc r rc i r i t l c  cc l ls  i i r
t i r c  c p i t l r e l i r r i r i .

l ì r - :s rc l , : :s  f  h , . l  i1cs, . ' l ' i l ' , r t l  < : lu i r rgcs in  cv t r lk i r r r r  i :xpr"css ion,  v lJ '
i i l s r l  i n t l t r ecc l  r r  l r " ' r l r r c i : t l  c x l r l ess i r l n  o f  C 'D4 { )  i r r r c l  i r s  l i ganc l .
l 'h is  rec luce d rx I r r i : is ior l  nr rv  in ter r 'c re  lv i t i r  iso typc sù i tch-
i r r g  i r r  13  c i : l l s .  l c r i r i i ng  t r l  r r  f r r l t l r e r  dec rs : t r sc  t ; l ' l g l l  p r cd i r c -
t  ion.  a  r ic l  po l i :  r  r  i ,  i l r l  l ' , '  p rcvunt ing s f  ronqer  incr ' * - ' l i ses in  I  gC

F l o r l u t ' t i o n  [ - 1 . 1 .  . i i l  t ) r r  r i r e  s i d c  c I  t h c ' l ' r : c l l ,  c l c c : r . c a s c r l
( l l ) - f 0  a r r t l  ( ' 4 { ) l  r ' \ i r r r ' ( s i ( ) Í r  n l ; r y  con t r i h r r t c :  t o  r cc l ucc t . i
ì 1 . - , f  [ r ' r l r l i r c t i on .  r i s  t hc  C ' l ) 40 i ( . ] l ) - . l 0 [ . ,  p r r r l r r i ' l v  l r i i s  bcc r r
i n rp l i c r r t c t . l  i r r  1 ) r ' r . ' i ì : r ' r - : r r t i r r l  I l . - 4  i ndL rc r ì r , ' n  í r r  

' l ' c c l l s  
i . l v

l ì  e c l l s  [ 5 . 1 1 . ' i - 1 i , . :  r r l r c ! . r ' i ' c t l  t : [ 3 p g c s  i 1  ( ] l - 1 , 1 0  l r r c l  ( . 1 ) , , t 0 i . .
c rP r t : ss i r . l n  \ \ ( ' r ' r  ì t ( ) t  r l r r c  i . o  cha r rgcs  i n  t hc  r j o l n i ) o : i i t i t : l t  o l '
i l i l ' i ' c r c r r t  ce r l ì  { \ i i ) t : s  a l ' t r r r  V f l ,  as  ( ' ì ) , 1 .  C i )4 .  C I l , q ,
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