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Changes of Neutrophil Migration Without
Modification of in VitroMetabolism and Adhesion
in Behcet's Disease
ANTONIO CARLETTO. ÀIARI,{ LUISA PACOR. DOMI-]NICO IsIASI, PAOLA CAR,\N,IASCHI, STEFANO ZEN,IINIAN.
PAOLO BELLAVITE. and LISA }lARlA BAX,IBARA

ARSTRACI: Obi.àt.. h..e.se olneùrophil dreùot.xis ln B.hlcas dise.se (BDl has been des.ribed. bùt n is
ro(.lear lvheùer dÈre is a co(elation rvidi othcì raridblcs ofreùùolhil lurctlon and FÌi.trer ther
modifi..dons cotr.lii. \.irh diicasc adìyitr
,lLrlrds, \Ic nudicd nctrrrofhil tunctnnìs ù larienG wiLh BD nr ùe acure pùr\€ nr conpan{fr \LiLh

hc.lù_r contlol sublecr\ dd \lillr the sùre patienrs dunng dìser\c renision. \rit| or sirhouL
rhcftly. $t nrlc\tÌsred nr Iiu neuL..rLìlL ùiig.aùrì br Seùn\ skin windÒ\r rechriLue aid ner
su.d ldhcsor a$rr od.!re(ì\ide pnduùion in.ncrLlxtnìg Dd,nig.rLìns neuLr.rhils after diÈ
tcrcll stirùuli.
Il€selrr. Ncutr.phiÌ misrrion nr riv, urs 101 3 r ll rl x 10" pol)_mo.p|Ònu.Ìer lr_riph.cytes

IPNlN)/c r/21]rintatieùG$nhBDnrùe.cut.lhaseindrj6.It7.8xI0'PÀlN/cnrr/2.lhi,rr.r
t.ol\ (r < 0.0{rl). NÒ coflrL.rio! Fas foùld bcNccn lelkoclre.ouùr"r ind neùfothll mlgarn ì.

\e!rophil ùlemtion cultrrcd i rlrc san,. pdliÈnts i. airlìas. ol dÌscase reniission {,.s 5E 3 r 10.3

: 106 P]IN/onr/2.Ih (f < {1.00 v\ àcure phx\e. nor signilìcut !s corll(,sl.'fhc fcunlphrlr ofthc
crudit. tr cE . onnalll pì iDÈd trì r e§lnnrsc t{) the .hemÒlacri. l]epiidc tl\l l P No dìt1.ren.€s bcnrcc.
th. 2:rcuts vcre tu(rd nr srler.ride Fr.du.lion. adhesion unde. Ìrtr\al .ondiiion\. or rn .\]l r..
io dlllirctrl \nmuli br ci,ctrlaLins md,nìr.atiig neutrophìl\.
Cor./rrDtr. Alrnomall! higlr mÌr.aLnnì ol nelmphlh ìn Llìe nclì\e lhr\e oj BD is the only consie
tÈlr ncunlnùrl {llslìrctì{)n. Sirrce ùris ùrodificano! ls rele.sed b), the p}. rhe evrl adon ol rr |iU
ncutrlphÌl nris,nLion nìàl be useld nr diaenosir: rtrd moniroring . isease i.rl!Iy. Blood le!ùophils
ùrve N.nLtl resporses r. difiererl srirùllì. jndicdlirg rlDy a.e nor lrimed by ùe dls.rse srate.
(.1 Rh4natol I t97;24t1332 6)

Ket.' ltr.l.xiry Ieì r:
BFIqFT S DISEASIi SKI\ INFLAM\IAION SLIPEROX|DE P|ìODICT|ON
NEUTROPHII - 

^Dl 
iESIO\ CHEMOIAXIS /\ l'l1,?) NELITROP|lll \'IICRATION

Behget's disease (BD) is an autoinùune cordition chr.rc trtiion is nn irit;al characlerjstic descrlbed in skin and eye

tedzed b) recluent genilal ulcer xnd oral .tl)hdr&, skin lcs;on§ in patients \a ilh BDi sune authors lÌale su3Sested

lesìons. and ocular ìnvoh,emenr including u'eili1. Thc sr\ h\pcfunction of leripheral blood PMN play§ a role ln the

lemic characler of the disease has b..n csirbljshc.l (c.s.. parhoscncsìs ofthc dis.ast. Enhoced PNr\ chcmotaxisr i

chonorelinitis. erylhema nodo$nr. thr(,nbolhlebitis, ailhri àùd strptroxidc prcdtrclionte havc b.cn descrìhed. Thi§

tìc, olthiepidìmitis. arerìa1, cental nelrous systenr. gas PMN h\perfuiciìur has been atr.ibuied tu genetic faclo.si.
tr)i cniral. pxlmonary ìrvoh,ened)rr. lts eliolog) is still n) the Presence of a cvtoplasmrr t tiel, i.rn,J r",rerp,
trDknown, .ìhhough a geredc predisposition appears to play duction of c)tokines invoh'ed in ihe modulaiion of the

$ inrporlarl mle, às sxggested b) the association with jmmune respon§es'.

trtni.4 (lri,ti.r ùt.li\1t.ta.opi chù.. uttt.tlin al\k)r,,,. i,,...or.d ..rperoxide produclion under basal condiiions and
t'nno hat\ afier both nhoòol mlrsrare aceiaie (PNIA) ard zlrìos.ìn:n" 1- l, .. v o.. un
p nn !!,: h,ttt! .t t . tn1n t ,\1,,,,,,,, ,' 

",,,"', ', 
r. ,,,,,,,,,,,- .,; Trk<no' 

' 
7 n/' ha \ e Jt { r1b(d nrcreased supcroxitìc prod uc

Pltùiqiù 1tèlì..; t'. cùtntrn:.iì, ML): s 1t,inrìùr.111), 1,r;ti oi tiolÌ afier stnnxlus with IX'ILP bni not urldcr btsal condi
altri.. M.lna: ]t B.llarn., 1) MS. l',!j.JrL,Mr/i. dlai,rr.d dld tlons

HLA 85I,
Nextophil (polymorphonucìear leul,ocytes. l'NIN) infil

vittrrlllù clinial: L )\1 Èn thrnl Mt), Pr.ir\r,: hrtnrt! i

Allt.r drti,l trtl!.rs ù D. A ctn.lb ltt{ ..lPrbl.Nnr Mtnnn.
ù Poln!ihi.o Ltot!. R.r11, ti1.l.l1. M.r.rÒ ..3;1311tèt a. hdlil
Stbùrdr.l Ap l a 1996 fttnnù rc..pt.l D...tn.i JA lq96

HoNever. lhe lilemiue is rrt in agreernent: llege, r:t al
hrve shos,n incre$ed hasrl superoride fn)du.tion in
prrients wiih BD. Lrut no diffcrcnces in PlvlN siìnrulaied by

Anolher inportant finctiolÌ involved in chemoirctic
lno\,enìeni is adhesion: lo ihe besl ol our kno$ledge, how-
ever, no studies on the:dhesìon tìrnctìon.,fBD neutrophils
hale been r'eported. §ith the e\ceptìon of conllicling drxl

Th! .h)unal d Rh!ùìnnnt» 1q97: 21:7



rhort Ìnenrbrane adhesion moleculesrr rr. Tlìese conrroler
§ial results fnrmpled us lo re elalurte neuùophil finctiorirl
Bl) durlrg rariou\ phases of dìsease. using bodì nr rnÌl
mi:rulion nnd nr ur, superoride release and rdhesion as

mxrk,-rs of cell prinring, actil'aliorì. an.l acii\in.v. 1, r,im
l'l\'IN migrriior has heer investlgxied hy Senn \ \kin §nr
dow iechnique. \\t siudied the superoride produclion rnd
adhesìon ìn cells fron peridÌeral uood and h cells harlesÈ
ed liom ihe skrn erindate, becaxse lhe llìnjor dyslircrion so

lirdescribed rn reutroplììls ol BD is the enlìarced rìligràtìol
iI thc rxudalc \!'r ilv.digàred piìlienc sìlh BD in dìe acrte
phrsc n conprrisoù wìlh healùt coùlrol sulljecrs lllìd nr the
suL patirna d!fig disexse renission. with or withour
thcrxpt.

Usmg Lhc skin \tudo{ rnodel to elaluare PÀ,lN migra
ti(m nnd ciulìr(ion ìn heallhr subìects, §e lìxle preliousl)
sho$r thdt PIVN that rnigrmcd i,r |ir! irìro ar ìnllanùnato1.l'
e\u.lrtc lrc functio ll) prim to tìrc rcsponsc (o IIILP blll
not PN{A and ryùosaù r Ther'clbre. ìl l\'as olìnteresr to !er-
il"! $hellìer irl taiierts 1\ith BD dris chaÌacrerisric stimullrs-
speciticiry ol pù n-e §as maintained ard $lìether lhe
blood neutrophils ilere plrlÌled duin: rhe ncli\,e phase of

\IATERIALS AND NIETHODS
P,niarr.lii1l..n prÌi.nB il0Dr.!itu 5 §urer. nr.u xge 17.1 1 5 .ll, 9 .r
{hom {eE llLA !51 n.!ii\eiNl6HI A 85lncsrtl\e.uereenr,llcJri
Lhe nudt l\renr! 1ì!É agÉ rn{l \è\ ,xt.li.d hùllh) \ùb.ir.G tr.r'..nsid.
ered ù\ .Òib.l§ Thrs! lì i.Dn $.i! .on§(uÌircll xdnìirÌ.d 10 our ùnir
Li.ù lmùin l99l r. D...mL.! 199.1.,\ll Ftuliripxnrs prrii.d illlìln.d

lhc diJSno\i. n,ll,tr\cd thÈ ùtnrtrot.!r{lnJ Ùr. ìotù rlnriil StrLdt

CruD tir ts.kef\ Disexrr The DrÌieù! ncre e\uìIeJ iÌlhe \rnre LlnrÈ

hl llr dìrnùrar.l.gÉÌ an. rh. .phdr.lù.1.!i{. 1h._v ùnd.nt.nÌ Ìhc(p!
Llirh r.n;J if d irrr. l0 20 ùr!/drtt ùd._v.kaf.ri . ti ùr:nierdrll
Onc. crr rarci rrÈ di.ea\e §!\ in renÌi\\nnr in rll cr\c\: L(llrhentr u.rr
Ìal,ing clclGDorine (rL lìe \ ìe drllt d!!{Se) Jnd \eroid d liN d,re
(pr.dnison.Ìo llrne/ilr!): 5 riientrser.tulingnodnrgr

lhÈ diìtasr \rì ..isid.,.d ii ,.mi:noù rvh.ù lhtri.xl rmtrìùìxron
ull lphrhrlndlgirxl rìrlurnr Eyerled n! 1r- crì leslon\ t,rlxrdsen
tril nl.$. skLn l.si.rs. i.inr irr.lrcmenr. ùnnb.phl.bni\ o.ulrr
irrf!l!cnrentr ùnJhlùdr.(srclardtr)ritlaùùìIio ùrtiùÙal

Ire PltI\ functiiìN ùere eultrrlcd l. lrtrte thr\c rl dncr\c !ith.ur
drcraF! and !1ìer on. ler luing {lirer\e rerr $lon

,(ir.1.rò. lh. .hùr.raùi. p$tid. IN1LP zlùLu, rftl PNIA }ere nur
rÌùn'd tì.ùr S,pnìi Ch.nn_al C..rpan!. Sr Loùn.IlO. LrS.\ r1'lo.l ome

r lirn BtrlrrùS.r. lvlaùih.iùr. (ir,nìaù): lurni.il sùuÙ b.ri.. ilòn'nin
dJ nnnxn {lbunrir horr Beh,irrg I.!lLuL.\r!irur-{. Gemr ry Pc..oll sr\
lrm U rmx.ir UrFsàh. S{.len. SreriLe 96 qell ùi.rnrier pLrÌej snh
ll lrùt.ù r.lh rlirll. rll.l §.[ tì.ù] I l.r Libo,fto, r(. Hùks'hrL
rnred \rìr n,lutnìr rHBss) rnd rerscnr\ $crc .l hc risìen turlL,
Z]tuA r. oFn,nlz.{l snh polled nnmn leri (ennn tè eJ zr_nozrr.
SIZ), x! dcJrib.d b! Nlù.all./ d/ waj {orcd nr aliquos xr l0 C \\.
us.J n.ilr i!),rg.0,. $luln r nid diipo{lìlc Èlini. rxr. nì aÌl r\t.
nk.( !J r\Òrd.nntJnìirrltrùr. ùt.*ihìe ritr\è olx ihrtrrlr.trìr.n ùr
priDiùs ol rlre ..ll!. Erperimenr r.n cùieJ oùr. sheùeyer po!\ibLe.

urd.r a laùniar ll(N h..d R.a!r À rr,! pr.Fùl Drine !!nr!.n lrN
srer or o.ti \r(l { o1Ùr

t-lllf)rt.fuitÒr PÀ1li \r.r..bÌrù]rd i.ù l,l(r,d rnd ln,n $rIr a )l n

\iod,u erudxr.\. BLood ncfn.phih *.r..buùred Li,inr i10 mirleL l.ne
d imre Lelruceùre xntit.i.gùlai.d hl.od lì) ..r n uSrIon N.] I,.r.oll
gr ito( I a3li trere inr l] lrjp.nd.d nr HBSS JÒnhnLnrg ,r rtrNl g tr

(ùn.nd (l.ltl lìtrùìrn \c.trnr rrurrln iHÈl! + -!lÙ..n all,ùùù. H(1,\r
rnl ker rÌ room r.nrN,xtrtr. rdil tr!. A lc\ mirruÌe! b.lorc us.. r L!0
..mentlLclnìrtiotrsolCrCl,andÀl SO trùrrddcdtr,Lhc.cll nLÌrÈn
n. s 11 Ùre lnù1.lncenf ùion!lO5 u.l I !n\'1. trsNli!.1)

Lrtrd e rÈtrrThil\ 
"e.e 

ì$Lrlei rc.odiig Ìo Ìtt n.rtìod itr\.rit.Lt
bt S.nù . \ rlì Ìrdr itrn»\| " The \o ir rLl1r.e ol Ìlrc nondonnìxnr
lor.dnsasdÈiiti.r.d\iùr erhcr! drr lbrilnri olI rnr!r:ohxnr.d
rnh r roÌr ìp r.'Ll. xbmsi!..tli Jù otcirrd hr- I nrllin!.drer
rminidrll.ldù lùlien.! aicn.r.ir. 1 rù..1 lh. ihanùi Jid Rtr.ruìr
b[edirìS ]\ .nl, tr. e|idr.ni\ §r! r.nored dd dr. {.Ì. urùùdin! nn
1x.r .l Jrnnr sr. c\tr\cd A hÈll +irFLì neri e. d \lrÀrb e p,rr. !l D

!runLr.rnnn.ir.ùl.r adh.sn. bxs. i1i\R ldLi. \trom llrl)l\r\ttrrrn
Lhe \[nr rbr6ion r!!] rìred {irh a Lnerral.d rtr_ki ! plr$r ,\op ùìl
rh!nìberl!x5nur$itlehole!,irirx nùrr Or.ùrl.lrnr.l.!.ù.s.,nùrrrs
rrìen rnjÉ.Lcd ìrnf the crNber rnl:.1 ì hÌer rlre.xndxr.lr.! roll..r.d h_r

r\ttratron E\uJre cell! tre.e thenlenùilu-led rÌ Ll00 rpm lrxnNL$i..
triùÌ thr\thare htrllcrd .rllne (PBS) r.l nr+r.lied iI llCA in. k.pr xr

roonì ù.tr!.rtrr. uilil tr§e Behrr tr\e. Lhc ce ln\|eù\iorj *eE n'pn.
nent'd rih CrCl ùd \lgs(lr À Jr:.rihed rh.\e
A\i.nn. rr.ttb.litntt!r' Sùpcrùxi.. ùùr rri n'rantrtJ bj- Llre {LtcÈ,:,

. 'l | ,r I

fù!Èd x..ordnÌ! r. pnÌrlilìrJ [lh.d:r! r{tr rhe [n.n]nE ìodlfilx
rnìr The well! Fere .ortd siilì a.Ì b.rÌfu s.nm a\ dÉ\rnhrd I LlrÈn

!,mlem.ùle.1 lriti25 !l o10.6 nNl cIo.hr.nì.. uì H(l\.Ò lxùn g 0 i
irìvr cla . rnl I nr\l lvJ85o (llcAclll r.l Filh 25 !l ot rh iiùùlxr$
ilLlurd nÌ HGAc\r 11 a rrme.hllon :\x.il) .1 rnNs nilher Ìhxn Ìhxr
nqnirùl Li tlt r$.) ThÀ rrs d.rr ht.ù\c ir.h lsenLl\ diùred.1rìrre\
ln Ìh.lltrd in.ùbarion nrirùr ls.r b.lorl fhr llrte "r\ llren hfuushr i,
il C uxl5rl!lolth.neurqrhil !uipen:ioN ll t l(l ..Ll!).t,r1rx,iìrdxr
llC. dedLoeicrnel u!ln! r nn, Llcrurel pip.t.. xnd Ìhrllrt\ ùaÌ
òaGd 1117'C lor Llre de!ìred ift A1 LÌre Ìime nrdi.xr.d. nr. !lm. nùr
iitLdl) trrr\lcnrd in(i r rnicrolrLLe rerller (R.id.r.10(r. SLl Lrb!
ld{rur,Éntrr rxÌ the redu.lion ol!)bchr.De. rls nr.x{trrd xr,ij0 iÙ
nsiùg 511) rnr i\ relirence sr\elengLì, urì !sil! 00lr olo.il d.rsirv
ùnirs a§ ni drrd lìn L nnrle !l rtdtrredc)nillùom.. I.

,1,//,.rii,r !\!|: F.ridhe\n,r nir{ftmenÀ, !ner cytu.htunc. rcdu.don
xN.y rhe plilcs $.!. ùxù+in.d o xù iùttrrlic §r\Èr /Fr\f 1\'r\ìer l
SLll rh\ lrrnru.rensr rnd mb..r.! ro I sNhnl.!.lri *ilh PBS rl mù
ÌtÙÈ rrr Aùrerrnl cclis §ere quxùlilNed b_v m.annù-! tlr. ùtùrhaùt
rùz\ùr. i.irlph.\rh!rr\c rxl rre Fr.enhS. olibesion qis.xlùrlxrtd Dn

Ìlt lrijir ùl i {rndrrd cr!:.hrrincd rlrr knosn numher ol o.ù-

5darnr. $. ùscd \LÌlror.r'\ 1c{ l.r trnlrired l|1r ùì .lDpxre nExns
rbiiimd ir.rn piùrds drt x.lnr ph.!r \. tr\.rrttuli: r $'il..r.n \
Èn nr friEd {111r Ìo.!nurx. vdu.\ obrxin.d i.nì pxrr I i ùr. r.trre

RESIII,TS
A\ irpoted ir Fi3ure 1. \,ahes obranìed lirr P\fN .rigrrtion
$ere l0l.-l i l7 9 x 104 PNtN/cm:/2.l h in tltienis wilh Bll
jn dìe acnte phase and 6ar.l I 1.89 x 106 l,\1N/cmr/2.1h ln
,. nrr.l. o n.^ntì \li r. r", t, e. L t F Jr r. p r er

durins remìssirn §ere 58 :l 1 I0.19 x l0'i Pl\,lN/cmr/2.r h lp
< 0 001 \,s acrte trhrse NS |s coÌìlrols). Thc nùnrherofceìls
thrt nrlgrared irro lhe erindàle. ìùdepcn.lcnt ofùe rtrmber of
circrlatins leukoc)rei $as 6.1811 I187 rnd 6651 r 1058 in
the acxte ard remìlsìon phase, respccLivcly (n = l5it = NS)

Cd!tr lt !l: Ntt!tu/ti1\ i,t llL)



Ilr. I Alhesion ol n.nùolhils lior. hrDd (È) md fuD skin rnrlow
.\ lLe ls\ll ùndcr b6rL.o dihÒn\ ùd arllr differ€nÌ §dn l nr ùnrrol!
(i:2E) rnd in Ddiènrs wirh BD (i = 5l nì $e rcote ànd rèmnsion Dhxsc
lalrìti are ner.entuges olndncrnr PlvlN 1(àrdfd deyirliln rnlubrti,rù
ù dl..idiiÌs were.arial our ].r.10 'rli
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BD
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2.!.215.1J 2lc=i.0
289r42 ls6i6.5

15.91.1.8 2.1.911.9
:r-l.sr9.l :i26ii5

54.2r71 5l7:i.2
51i 1,17 519:19

ai!,2I \'xìrs .l PNlN nigrrlron rnlrerlrhl r.ntro\ lnparlenrs !irhBD
m rh.n ùt ph6. and,n thr §r,ì. lrlicrG iù tùssnnì

Table I gìves data tor supero de prcdnctìon bl circulat
ing and r Sratìng PM\ of contols ànd ol patìenrs iù the
acnte and rcmjssion phase. under basal cordillons àDd àltcr
stinxli (iMLP, STZ, PIVIA). Exudate celìs ol both prricnt
and coùrrn g()lll)s wcr. primcd when stimulxted br" fMLP
bùtùot by STZ orPN{4. No difference bct\leen the 3 gn)ups
\!às loud m sufcrori.ìr pmductioD undcr brsal condition\
ard in response lo dillèr'enl slirnuli b] cìrcularirg aDd

migratìrg PMN.
Trble 2 gì!es Iesulls conceming adhesion ol cìrcuìatmg

ard mìgradng PMN 01 conrroìs rDd olpatients jn the acute
and rcrnissx)n fhasc. ùnde. ba§rl condiiions .md after stim
uli (ftILP, STZ. PMA). Migraring ì,N4N of both controls
and parìcnts showed increased adhesion compared $,ith cir-
cuhhrg PMN. rnd the differerce hetween ilÌe 2 cell popu-

7r , (ir Ì,

Jillir.nr*Lnìuli.b) ièurothiìs ln,n blu)rlfB) rnd Itun \lin r'lnd!r exu
daL. isw) i heùlrhy r.nrrÒl !trbleo \ (n = 23l ud iI nxrlenG (n = 15) rnh
BD r thc i.ùtc ùd ÈÌ.r*in thric \'rlu6 rè nnnle\ O7l0r Plvr\ 1
daidx,ddcviarioù.1i.ùban.ii.)lre{irìgrèlls.l\'rl-I{Ìnrulrredrn,lPNlA
{iùùlaÌcd.rlls*c'c ra,icdonr tor (l ìi r nr.ùbàrn tr olSTZ{ÌnulùlÈd
.e \ r.re.)r ed.nr lìr.11) ìin

larions \l'lls prùtic ular l-v .vìdent in dre absence of stimulanrs
(resting). Adhesion $,às incrcascd bv dre various stinÌulants,
bul iìe primìrg efièct ol nrig.rtion wls veN low or absenr
when the adhesion fìrnction wlìs clalurted. lhc,e was r!)
difference bet$,een the 3 subject grouts.

Conrrol erperiments shoNed th{Ì phlmacological ircar
menis used in these pallents did nor dffect superoxide pro
ducdon and adhesìor i, ri//a. Indeed, pcripheral blood neù
trophils incxbared t h with high, supraphamr&okrgi.ll
doses ofcyclosporine (np to 2011Irg/ml) and pr«lnisonc (up
1o 20 !g/nrÌ) enhibired I respiratory burst .md àn adh.sjon
.esponse io tll]-P comp.ìr.rbìc wìlh those of untrcated ce11s

(n = 6, drta not showù).

DISCUSSION
ManI ruthors who have studied PNIN linction m BD ha\c
hyporhcsized thrl PMN play an inÌpo mt role ìn rhc parho
genesìs ol thc disearri.rl:0. l'he enhanceme|t ol PN{N
chenmtàxìs has heen confiùredi PÀ{N accnnrulaLe nr
infhmrÌrt(»y lesions where lhe) proyoke leukocltoclÀtic
or ncùt.olhilic vasculiiisirr r2.

Enhanced c1Ìenotacdc actilit) irr) bc importrnt ir the
gcnelis of pathergy reacrivit_v ofthe skìn àùd nnrcoùs mem
bEnes n) dil'felent lriggers in dìe acute phase oi discrsc;
.ì1y,. mild b.al injurles are s!Ìfficient io elìcil ràpid cxru\a
sàtnm and locrl accunrula on of leukoc)tes. Tlesc \ubsc
q,.fl ) JetFr e': e r d r(l<1.e I .o.o, dl. r .),...'r r.i.

Several authors investìgàlcd llrc oxidaiive metabolism of
PNIN ard some lòund {n jncrcrse iÌÌ o)iidatile Èspons
esl.ro.']r rj Howeycr thc drtr concerninc this pìnicular
PMN lìnctìon in BD .ìrc .liscor.ìrnt and rhis prorìpted ùs ro
re elaluate the prcblem usinr: r \!cll estahlished mxlri§,elÌ
plate rnelhod that rllows simullaneous meNurenent ofIlìul-
!iple lariables tu tnrltìpìc s(bjccc nr(i.rn.r.i. Lldque aspects
olor..rl.r ',, l\l\ p'.'.ro,,,
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r;',i (b).ìv.ìiìrbilitl for tunciion.ìl issays of PMN ihat have
mìgrated 1o iùflammaiory exudatei (c) comptuìson of PNIN
furciions among the same patients fi.si invesrigared ìn the
àctive phase of disease befbre thempy, and one year later,

Tnc.eased PMN migriìtlon in rifo observed in our
patients sith activc BD is in agreement wilh thc literarurei
rve also ot served its normalizalrcn nr inaciive disease. inde-
pendenily of rhe prcsence or absence of màìntenaDce rreat
ment. This suppots the h)poLlrcsìs that enhanced PMN
migration is more probably due lo olerproduclion of
cylokiDes by sk]n in the àcuie phase of disease, than by
genetic factors afiècting neutmphiì rnigratjon capacii_v3. Our
small population ol prtients did not perllrii comparison of
Hl A 85l |o..ri\e :ìo egl \e .,Dic.. h i .J
impressìon lherc aÌe no diffcrences.

Furihermore. we found no differcnce in superoxide p.o
duction anìong paiienls in aclive versus inactive phases of
disease. No dirercùce rvas found jn superoxide under bas.ìl
condìtions or after stinìulì (fNILP, STZ, PIVIA) between
pàticnt and connol subjecis. This Imding is signiflcant
becxuse it indicates that cntulrting neulrophils are neither
activated nor p.inrcd in patients wiih BD. This conclusnrn is
strcngthened if one considers (1) thal our microplaie tesr
J..d\ r. or r.,13 l. .cr..'li'e lor ae.e. roì ot pr n nt. .
shown by consistent prining of rhe rrsponse b 1MLP of
e\udJ,e ce ì r co'ruì. .,r J firipfl. I oL pr(\ ioL
l-indings. oblàined with the same nÌethod ofprimed ci.cu
ìàring ncùtrÌrphils in other rheumatic dìse.ìses 6t rn.t (3) rge
related differences in rhe reutrophil oxidati!e responses to
À,ILP]i.

It is conceivable thar somc ofthe discrepancies regarding
.rctivrtion of onidative nìeiabolism m PMN of parienis with
BD mighl be due to the dlffereni methods of ccll ìinarionj
nr faci. we used Percoll gradients (nre step method). §hìle
othen used the Ficoll procedure (2 step nrcthod), xnd we
have obsened thai Ficoll occas«rnally causes cell aciiva-
lion. Morcoler. §e and other antholsrlrN have shown rhat
ihe enteni of oxìdàtiye aciilation in response to llvllP is
markedly àffected by the àgc of sùbjeclli therefore, ir] ihis
§ud) our control subjects and palicnts lvere carelìl1y

There are fèw (udies that deal wìth tlìe question oIàdhc
sion: Ozgun and co worker repoted rhat sera oblainèd
[". , DJl,enr. u . ì BD r..J .J:r:n, _er.eo n 1.,...\pre.-
sion of CDlla. bnr not CDll b molecules in Ììuman rormal
Pì\{Nii Ìnèba showed lhxt L selectrn eÌpression was nor
nkeredrr. Althoxgh we did not nea$re eripression ol leuko
cyie iniegrins, our datx do not indìcate any dircrences in
. JLreron o reJ rp.r1J L n,lred Pi\l\ oe"..r f.r'ie.rr.
. d cor o. "r. ron,Ì.,.ie|r.rnrl<J.rr\e

phxse of disease. Taken togcther. these dara suggesl thar r
po!§ible increase ofCDllx in BD PMN is not associated
wilh aciivalion ol the functional propelties ol these nrem
bnne molecuìù nrcieiies.

In èccordancc with previous inlcsrjgnlionsr! 16 r, rr. onr
resulls show drai exudare PN{N are merabolicall-! prìnìcd.
beìng Inorc resfonsì\'e to ftILP stimulus rhan blood PNIN.
rnd Èeserr incrc$ed adherence in the absence of stìnìu
l{nts. Moreolq the melabolic srarc of circutating neu-
tiophils and ihe exrcnt of lr flro priming oe nol influenced
by the dìsease or b] disea,ie acii!it],.

Oul investigàlioD suggests ùai PNIN dysfunctior in BD
ìs only indirccrly rchled io enlanced ìnigrrrìon into rlìe
nrfl mtorl, locus ùd that this dyslunction is nor rhe con-
scquence ofa pnrnary hyper reacli\ity (pilmms) ofcir.ùla
r,{\cell. 1.. -oh(i..rhl, rrlle(r: ì.e- r r or',, '.
relatcd to local ovemroductioù of chemokircs in ihe acrile
phàsc of disease!. bxt firther srudies dre necessary to con
fimr ihis hypothesis.

Finally. siiìce the lìnding of increased migrarion jn the
patienr group dnring .ìcti!e disease has pro\,rn ro hc highl)
significènr ard consiscnt, our study suggesls that the evalu
alion ofrl rl,o PMN rnigration ma_v be nselulm diagnosing
and in monìtorìng diserìsc activitt.

REEERINCES
L Chllenl f.inm ivl: BÈhqel\ dìseare Rèpotrs.1.11 .ùsc\ rnd

rcviee ofÌhe liÌemtu[ n/.li.i,r ]t7i.5.1:lrq. 
'16L lotèmarìlnxl Sruly Cmùp tòr Bchqèf!Direrse: ariteix tur

diiliÒsnorBehqefsdisèasc.L,r.gr7990i335 1078 80.
3 D aMn D, Homstein OP, Schor J: llnhai.èr'en!olBr{nuloc}re

olEnoraxis rn B.hgef\ dl\e!!c Ar.h D.,nat)l R!t l93l:211)81 8.

'i' r\d,t .,' q / .'o..,eJ,,'
i0 Bèhgel's slndrcme.1 ,4[.x,, Di, l93qi49:]0aj t0

5 JorzzoJL. Hudson RU. S.halrsie.c FC. ddlr Behger's ryndromcl
lmnùìr reguLln,n. oirc0htinr imrùnc .oùtìer, neuùophik
migxno and.olchicire Ìherap'j .l An A.:al De Ntul

6 Taleuki^, K.brrlshìK. Moti !1,.r a/: The mechùi$ol
hype(hcrn.raxr!inBehgeasdisexse. /R/,.rnor.l ?!3i,8:10 r1

7 \humùm N. MÌrtrrhinraYr Le![ocyÌc mov. ìcnrùndcocnicine

'e, .8- .' '.. r.', / r... ! r'
8. Talie.o lvr, Knidone A. Yarnaslìirx N d nir Ere$ivc liÌù.iin.I

peiphrril bld,d neunoDhils iora pùmh with Èehqefs dncasr md
froD HL^ 85L ltunssenic ùicè.Adrrn À&rùn /gt5i.l8:.116 :ì1.

a ve.-.t D' \ c ,- t..\. i, t,.,., ,

rnono.yredÙi!.d rdnJ.neoaìsis ficÌor r. ificrletrkin lII r 6,lL 8

and incEas.d ncutqìhÌl supen)rìde geneftiotr ii Beh(eL\ dlrerse.
A oonp.[Ìive tudI w h lxmilinli{elirèrrancan ttv.r xnr] healrhy
subjects J 

^1,.!rdtrl 
/ 99jil0:15.1] 9

l0 Prùnai L. Irhlra*!I NàkzaraH,,.lr Enhùced \uperxidr
Seneraron ind thè dcùeaed n,Dercridc s.a!.nging lcririÌ.v ol
penpheftl blood lrnko.)-lÈs ln Behqeas dìscxsr ellè.r .l
..ìchlcine alnr,-\2,tu. Lr,l799li9 2ll ll.

ll OTBun S. Aloeh T. Dnesteneli H, Yurdahll S: PNr\ idhe\lln ro
erdolheliaLcelh nr pxlcnts urrh Behreas dncas. tab{rl PÀ M.,
/,r / r)9.1r ln,ppl 1) I.1 l3lS.

i2 ln.bà G. K{Lu lltl, Lriihrn H ddlr Leùko._arc h*njn nojecnler
in x.riyÈ trtrld le\ioN olBrh.rf§ di:e{!e (rbstr).,(1r i/.17,.
l!9J.(sùptì l)Ll:1.1S.

Ll ùleÌcdllA, Grllnì Jl Nauleef§À1. Rùor RK: I-aboraroD, manxal
.lieurrophillùnùoi Nes Yl)rk: R6en Prcss. 1936

11. S.nn HI,Iugi\\t: Nrnùolhiì rigroLion in heatrh aid disÈrse
Semitl H.nnt.] I A7i' t )')1,1a

15. lli6iD.Bamb& LI1. Culcro]\,.rdlr FacÌor rpècilic .ha.gcs in

trrl, to rùl \! t] l\r Bt)



ornìldve bur§l Esponse olhùnìr nèuL.phil! tu skin *ildo{ :6 BiasiD. BaÌhbar{ LÌvI. CarlcroA. frrl, Nn)tecoliù m.chxùism§ or
È\udnkr /,rdradrifl 1!9-riIl:II 21. prn nlr Erdrle humuNnùophih are prjme{l tu t\,ltr'|tlLrpHE

16 Biaq D. Carlelto A, Crnmas.hi P. rr dlj Ncùtolhil functlors, bùr har. roÙral tnl&etLular calciun and cAMF Esponsr§ ,r1t
sp.ndylerhroÈrhies and HLA Bll: A stodt .l .1i parienrs Cl;4 illd Bìd M.d I9q : Ia:225 35 .

ll\p Rh.untud 1qq5:l1623 1 27. Birsi D, CàdeftoA, Dcìt Agnotac {a/r Nùùolhn ìjgrarn)n
l7 llhior BNl. Kipncs Rs. cùfrurè JT: Èiologicrl derinsc ox,dxnre merablli$ald ùhrsioi ii r-ounE xn! elderlysùbjr.§.

ùe.hùr\ms Trelnlducrionbylrnko.rlesolsuFroxide,x tnldtunutioù t9qn:20 6i3 8t.
lor.itid òrlencìdalrsenr J Clih l)r4 1973;52:111 -). 28 Tor.orella C, Or.leishi A, pu8liesep Ji to E.Antr)nrd S:

1 8. Bcllrrit P. Chirufrbllo S. Minsoldo C, Cxndrìi G. Dri P A ftr]tuìFhonù.Iùr .clìs nr clden )- subie.G. az. 
^ 

Àer a7.,, n,
simÌlhncons asa) lnr oridatire nelùolism ùd adl.non ol hum t 1991:1:211 la
neùtropìrils. Evide.cè lòr c!ùehùms rd dissocìri.n olrhe r\Ò 29. BnheÌm c. Sreùihxi O. Coòtr Bl. Dùle.c. C: ExùdxÌc
Esponscs. / r.!r,.rre Bn /99?r51:i29 31. p.lynìo{rh.nucÌerleukoclrs isot .d honr.hrnrbetr xr priurd

19. Dlawari D. Hornsci OP,Ldndrl-Skir*irdoreaaminario. i.ù èdrx..cd rùpÒn\e to \ub\equent jimutarj.Ò , jrhc
iocordil! to Rebùk and .ùrancous t ath ergy Gn i n nxÌieùs wirh r hernoàtÌraùranr 1Àlcr L e tr Phc rn d C3 o \onizcd tcd I)a i.ì es

Behqef! dllease. lr.,?rdl,/ /95-5il70r:65 70 hil ùtati.\ 1938;11:t1:L 52

7ir',Ra.r /q.tarl0:59 65 resùlrolprior.\tìosu.c i) cheùanicd. ta.rol./ Clh Inr-i
2l Haim S, S.bcl JD, Fnedr.an. Bimblurr R, ddr Ilisolosiml xnd /q8ri66:t67 75.

Ited nrxnùnollùor$ùd.c sùdy ol.urancous hlperxcliritl, in ll BellrviteP Cùtrno]\. Bian D..i,/r Siudies oisknr Bjùd.tr
Behqefs dlseasè. r.JD.rud 7q7ar!5:6:ll ti Èrud e huùur Dcnuophjk C. ìtlèrpnflensoiadh.rci..ro

12 .Iorì7zo JL, SoLoùonAR, Zturolli IID.3,,/: NÈLrtu hilc viscular rrum c!àted \ùdircs ir d.!.id.i.è on À1L! dose! t /,,,,1rr,,
ftatù)ns .I Am Afatl D.tùntl 1988r 19 931 100i. l9!rJrl3i?5 37

:3 Niwa l, Miy . S, SrkàneT,./dl, AuÌo.aidatire d mecÌi 32. ParyPB. CnxèlLRW, i\,taies Sl,ltùnrTK: StrtEnxide prcdocrjrm by
Behgefs aiseasè cdodrcliaì.ell dù,nge lollosingrheelevared trluni ncùrrphits. Evidenre for irrcEasrd a.ririr! ol rhc NADI,H
oItle rdiùls genùrÌei b,v §tinùlaied Nnuophils C/ù Àr, .xÌda\e..,1r15rrJM0:125:65 9
lùn1unrl19a2ì19:211 54. 33. Nnr.or.òe Hl_. Buchralt RC. Edwtuds S\\: NeùùaphiLs isolaÌcd

14. lì ita Y Yanì a MNl. A\ai K .r djr GenenÌion ol sìpùoxid. lrondrcsl,n.!iJfluidofDrrjentswlÌh,h.rLùìakjnlanh.irir:
ndicrLlr! P\lN inBchq.as disÈL\e Jpl l Aphùo|n.] Pining ard rùi rn rn, /nx Rh.unLDi: lgql:j| tt1 5l

25. Sotìel JD. llain S. Obcdcmn N, Mèrhìnd T Polymolrhoùùclear
leu(oolle iurction ù tsehccfs dsrasc. I Cl,, P,rù,

Iht |ùnnl.f Rh. tdtÒlÒ:.tr 1997: 21:7


