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Symopsis

TLymphocytealveolitisisconsideredtobeaprerequisitefortheformationofepithelioid

cellgranulomainsarcoidosisandforthesubsequentinflammatoryprocessesininterstitiallung

diseaseswithlunglymphocytosis.ToinvestigatewhetherTcellaccumulationinthelungsis

dependentontherecruitmentofbloodTcellsintothelungs,weexaminedtheTcellmotility

towardIL-1,whichhasbeenreportedasaTcellchemoattractant,byusingamicrochemotactic

assay.ThenumberofbloodTcellsmigratingtowardIL-1significantly(p<0.001)increased

whencomparedwiththattowardmedium.Inferrlngfromthefindingsthatthecopresenceor

pre-incubationofIL-1WithTcellsinhibitsTcellmotility,weconfirmedIL-1asaTcell

chemoattactant.InminuteamountsofIL-1(0.000025pg/ml),thenumberofTcellsmigrating

towardIL-1significantlyincreasedinsarcoidosis(n-19)andinterstitiallungdiseases(ILD)

withlunglymphocytosis(n-5),comparedtohealthysubjects(n-17).AraisedTcellmotility

towardIL-1couldbeshowninbothbloodandBALFTcellsinsarcoidosis.Conclusively,raised

TcellmotilitytowardIL-1inaninvitrochemotacticassaymightcontributetotheaccumula-

tionofTcellsinthelungofpatientswithsarcoidosisandotherILD.

Introduction

PulmonarysarcoidosisischaracterizedbyT lymphocytealveolitisandepithelioidcell

granulomaformation4･12.T lymphocytealveolitisisconsideredtobeaprerequisiteforthe

formationofgranuloma.Tcellwhichcomprisealveolitisareactivatedandproducelympho-

kineswhichcommitgranulomaformationandthensurroundit7.Someofotherinterstitiallung

diseasesalsoshowlunglymphocytosis,whichisconsideredtoplayanimportantroleinthe

developmentofinflammatoryprocessesinthelungs.Themechanismsoflunglymphocytosis

havenotyetbeenelucidatedcompletely.OnepossibleresolutioncouldbeaninsituTcell

proliferationwhichdependsonalocalizedproductionofIL-219.However,asubstantialIL-2

activityintheculturesupernatantofTcellsinpatientswithpulmonarysarcoidosiswasnot

detectable14･15.AnotherpossibilitycouldbeanincreasedTcellrecruitmenttowardthelung.

However,noreportshavedemonstratedwhetherTcellrecruitmentintothelungsoccursasthe

resultofbloodTcellactivationoranincreasedproductionofTcellchemoattractantsinthe
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lungs.OntheotherhandaminuteamountofIL-1isproventobeaTcellchemoattractantin

invitrostudies8,ll.Though WecouldnotdetectaslgnificantincreaseofIL-1activityreleased

from alveolarmacrophages(AM)inpatientswithsarcoidosis,alow butsubstantialIL-1

activitycouldbedetectedinbothsarcoidosisandhealthysubjectsundernon-stimulated

conditions14,16

Inthisstudy,wetriedtoexaminetheroleofIL-1asaTcellchemoattractantandthe

possibilityofanincreasedTcellrecruitmentintolungsofpatientswithILD.

MaterialsandMethods

StudyPopukttion

PulmonarySarcoidosis:Among19sarcoidosispatients,12caseswerediagnosedbytrans-

bronchiallungbiopsy(TBLB).Further,allofthem werediagnosedclinically(chestX ray

findings,elevatedSACEandBALFlymphocytosis).Thepopulationconsistedof14malesand

5females.Theywereallnon-smokerswithameanageof37.0±2.5years.

OtherlnterstitialLungDiseases(ILD):Fivecaseswereselected:idiopathicpulmonary

fibrosis(IPF:∩-2),interstitialpneumoniaeassociatedwithRA(Ⅰp-RA:n-1),bronchiolitis

obliteranswithorganizingpneumonia(BOOP:n-1),andmixedconnectivetissuedisease

(MCTD:n-1).Threecasesweremalesand2werefemaleswiththemeanageof55.5±2.3.All

caseswerenoncurrentsmokers,whichwerediagnosedbyopenlungbiopsy.Nocorticosteroids

weregiventothem.Thelavagestudyshowedlunglymphocytosisinallcases(Table1).

Table i_ BALF CEI.LS FINDINGS OF THE STUDY GROUPS

Number

嵩 ;,ml, Lym誓 ;cytes E3'7(:;lls C霊 :㍗ E3'7%;ells C霊 .Dl

SAR(NCS) 19

IP(NCS) 5

H(NCS) 17

i .79i 2 .2 7@** 28.3_+5.7★ 2 6 .5士 5 .5*★ 3 .891 0 .8 2 20_OLi3.4 1.53土0.21
★★ ★ ★★ ★★

1 .59士0 .32 1 7.3士11.6 2 6.4士12 .8 0 . 58士0 .1 17.7士8.0 1.76十0.4

0 .53土 0 .09 1 1.1±1.67 3.7土0.41 3 .19士0.49 16.4±2.18 1.90土0.23

@ :MeaniSE. SAR:Active sarcoidosis.NCS:Non-current smokers, ZP: Znterstitial pneumoniae･

H:Healthy･ ' slgnificant to HNCS (p(O･05) H significant to HNCS (p(0･Ol)

HealthyControls:Seventeenhealthysubjectswithameanageof41.2±2.6yearsincluded

5malesand12females.Allhealthysubjectshadanormalphysicalexamination,laboratory

test,chestX-rayfilm andpulmonaryfunctiontest.

PunficationofBALFandbloodT cells

BALFandperipheralblood(PB)TcellswerepreparedaccordingtothemethodofNagai

etat14.RosetteformlngTcellswerefurtherpurifiedbypasslngOnaWashednylonwoolcolumn

andincubatedfor1hourat37oC.Nonadherentcellswereelutedfromthecolumnwithwarm

RPMI1640supplementedwith10% fetalcalfserum(FCS).SubsequentlytherosetteformingT

cellswerewashedtwicewithminimalessentialmedium (MEM)andcounted.

PrepwationofAM cultu71eSuPernahmts
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Non-rosetteformimgcells(1Ⅹ106/ml)Werefurtherpurifiedbyplasticadhesionat370Cfor

1hour.Aftertheincubation,theBALFAM werewashedwithwarmedMEM toremovenon

-adherentcells.RPMI1640supplementedwith15% FCSwasaddedtoAM whichhadadhered

onthebottom ofthecultureplates(24welltissuecultureplate:Falcon3047,0Xnard,USA),

andAM wasculturedwithorwithoutlipopolysaccharide:LPS(B Ecoli055:B5,Difco,

Detroit,USA) for24hoursat37oCunder5% CO2.Then,AM supwasdrawnoffandstored

at-200Cuntiluse.

Lymphocytechemotaxisassay

PurifiedTcellswereincubatedfor18hoursat37oCunder5% CO2 andrecountedbefore

useintheassay.ThemigrationofTcellswasmeasured,using48blindwellmicro-chemotaxis

chambers(Neuroprobelnc,Bethesda,USA).An8JJm nitrocellulosefilterseparatedtheupper

compartmentfrom thelowercompartment.Twenty-fivemicroliterofTcells(2Ⅹ106cells/ml)

suspendedinRPMI1640(medium)wereplacedintheuppercompartmentofachamber.The

loweronewasfilledwith25/Jlofthemedium aloneorvariousconcentrations(2500pg/mlto

0.000025pg/ml)ofstandardIL-1(2500pg/ml,Genzyme,Boston,USA).Thechamberswere

incubatedfor3hoursat37oCin5% CO2.Then,thefilterswerefixedwithmethanolandstained

withhaemotoxylin2.Themembranewasmadetransparentwithxyleneandthecellsmigrating

throughthefilterscouldbeexaminedmicroscoplCally.Usingax40objective,thedistancefrom

thefocalplaneatthebasementofthefiltertothefocalplaneofthefastestmigratedcells(the

cellsmustbeatleast3innumber,alongonefocalplane)wasmeasuredinmicrometers,using

thefinefocus.Atthesametime,thenumberofthefastestmigratedcellsinthatfocalplanewas

counted22.

Triplicatedwellswereusedforeachexperimentandthreehighpowerfieldswere

examinedforeachwell.

LymphocytechemotacticassayinthepresenceofAM sup

TheAM culturesup(100timesdilution)wasusedinsteadofIL-1.Todeterminewhether

thepresentchemotacticactivityisIL-1ornot,wepre-incubatedthesupwith25unitsofanti-

humanIL-1βmonoclonalantibody(mouse,IgGl : 500units,Cistron,Biotech,NJ,USA)for30

minutesandthereuponamicro-chemotacticassaywasdone.Ascontrol,wepre-incubatedthe

supwith5〟g/mlofanti-humanlgGanti-body(mouse,Tago,BurlingameCA,USA).

ShZtl'stics

Alldatawereexpressedasthemean±SE.Statisticalsignificancewasassessedbyatwo

-tailedstudents'トtest.Apvaluelessthan0.05wasconsideredsignificant.

Results

TheejfectoftheI)re-incubatedpunfl'edbloodT cellsbeforeachemotacticassay

ThemotilityofpurifiedT cellstowardIL-1wasassayed,beforeorafter18hours

incubation.TheresultsshowednodifferenceinthenumberofmigratedTcellstowardboth

mediumandIL-1inthelowercompartmentsbetween,before(medium:65.0±0.9,IL-1:73.7±

1.3(n-3))orafterincubation(medium:63.0±5.2,IL-1:69.3±1.9(n-7)).Chemotacticassays

wereusuallydoneafter18hoursincubation.
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NumberofbloodT celb;migylatingiou)ardVariousconcentylationsofIL-1

Tcellsfrom healthynonsmokers(HNS)wereputintotheuppercompartment,whereas

variousdilutionsofIL-1 (lolltolO~Sdilutionwereloadedintothelowercomparmentofa

micro-chemotacticchamber.AsaresultachemotacticmigrationofTcellstowardIL-1was

detectedinallconcentrationsofIL-1comparingwiththenumberofmigratedTcellstoward

medium(Fig.1).However,nosignificantdifferenceinthenumberofthefastestmigratingcells
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ThenumberofbloodTcellsmigrat-1ngtoward
variousconcentrationsofIL-1inhealthys

ubjects.StandardIL-1wasdilutedbyme
dium andthenumberofthefastestmigra

tedcellstowardIL-1wascounted.towardvariousconcentrationsofIL-1couldbeshown.Conse

quently,weselectedlO~8dilution(0.000025pg/ml)ofIL-1asatestconc

entrationforfurtherexperiments.NumberofT celb;mig71atingtou)ardZL-1inhealthysubjects,Sarcoidosispatientsand

otherl'nterstitiallungdiseasesThenumberofbloodTcellsmigratingtowardIL-1(

10~Sdilution)(p<0.001)increasedsignificantly,Comparedwiththenumberofcellsmigrat

ingtowardmedium aloneinalltheexaminedgroups(Fig.2).Asignificantincreaseinthenum

berofthefastestmigratingbloodTcellstowardIL-1couldbedetectedinpatientswithsarco

idosis(p<0.001)andotherILD(p<0.001),comparedtothoseinhealthysubjects(HNS).Nosigni

ficantdifferenceinthenumberoffastestmigratingbloodTcellscouldbeshowbetweens

arcoidosisandotherILD(Fig.2).Furthermoreasignificantincreaseinthenumberof

thefastestmigratingBALFTcellscouldbefound,whereasnodifferenceinthenumberwasdetectedbetwee

nbloodandBALFTcells(Fig.2).Mt'gylationinhibitionofblood

T cellsinthecoか1eSenCeOfIL-1BothbloodTcellsandvariousconcentrationsofIL-

1weremixedintheuppercompart-mentofamicro-chemotaxischamber.Ⅰnthelowercompa

rtment,mediuminsteadofIL-1wasadded.ThedistanceofmigratedbloodTcellswasmeasur

ed.WhenbloodTcellswereplacedintheuppercompartmentswithIL--1(10~2 tolO~8dilution

:25pg/mlto0.000025pg/ml),themotilityofTcellswassignificantly(p<0.001)inhibitedcomp
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Fig.2.ThenumberofTcellsmigrating
towardlO~8 dilutedstandardIL-1.The
numberofthefastestmigratingT cells
toward IL-1and themigration toward
medium alone (negative control)were
compared.(8CasesofHNS,10casesofactive
sarcoidosisand5casesofotherILD)
***SignificanttoHNS(P<0.001)

controIIl l controllL-l controlIL-i control ILll

Healthy ;T .-ke, Sarco･dosIS OtherOLD Sarco･dosIS
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absenceofIL-1intheupperchamber(Fig.3).Inhibitionofmigrationwasnotstatistically

differentinvariousconcentrationsofIL-1intheupperchamber.Pre-incubatedbloodTcells

withdilutedIL-1(10-8)for18hoursat37oCunder5% CO2 alsosignificantly(p<0.001)inhibited

themigrationofTcells(Fig.3).

BloodT cellmotilitytowardAM sup

LPSstimulatedandnon-stimulatedAM sup(100timesdilution) from HNSorpatients

withsarcoidosiswereusedastestsamplesinsteadofIL-1.Therewasnodifferenceinthe

numberofhealthyTcellsmigratingtowardAM supbetweenhealthysubjectsandsarcoidosis

cases.Similarly,nodifferenceinthenumberofmigratinghealthyTcellswasobservedwhen

non-stimulatedandLPS(10〝g/ml)stimulatedAM supwerecompared.ThenumberofTcells

migratingtowardAM supwassimilarwhenTcellsobtainedfrom HNSwerecomparedtoT

cellsobtainedfrom sarcoidosis(Fig.4).

ThenumberofcellsmigratingtowardAM supdidnotchangewhenAM supwaspretreat-

edwith25units/mlofanti-IL-1βmonoclonalantibody.(Fig.5).
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Discussiom

Tlymphocytealveolitis,whichisfoundinsarcoidosisandotherILDisconsideredtoplay

animportantroleintheprocessesoftheirpathogenesis.BALF T cellsinpatientswith

pulmonarysarcoidosisandotherILDwereactivatedasshowninTable1.Themechanism of

Tcellactivationareobscure,butthereisapossibilitythatlungmacrophagesareresponsible7.

LungmacrophagesmighthavearesponsibilityformaintainingT lymphocytealveolitisby

functionlngaSaccessoryCellsforTcellproliferationinsitu14.

T cellactivationcanbeevaluatedbyvariousparametersincludingtheincreaseofhot

rosettecells,theexpressionofHLA一DRantigenandtheircapacityofproducinglymphokines.

T cellscouldbehighlyactivatedlocallyinthelungundertheeffectofcytokinesorsome
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Sup sup Sup Sup lgG MediumMoAb MoAbHealthy Sarcoidosis Healthy Fig.5.Thenumb

erofbloodTcellsmigrat-ingtowardhun
dredfolddiluteAMsup,AMsuppre-inc

ubatedwith25unitsofanti-humanIL-
1βmonoclonalantibodyandAMsuppre-incubatedw

ith5/Jg/mlofantトhumanlgGantibodyinHNSandsarcoidosisCases.cellstowardvariouscon

centrationsofIL-1couldnotbeobserved.Thisisincontrarytoanearlierreports,inwhic

hmigrationofTcellstowardIL1wasdetectedonlyinlO~5andlO~8dilutionsofIL-1.Thedisparityinobse

rvationmightbeduetotheusageofdifferentmethodineachassay.Besides,Wecon

firmedthattheusedconcentrationofIL-1(10-8)CouldnotinduceasubstantialTcellprolif

eration.Moreover,thisshowedatruechemotacticactivityandnotachemokineticresponsefromthefindingofthec

opresenceorpre-incubationwithIL-1inhibitedtheTcellmotility.Byusingsimilarconc

entrationsofIL-1(10~8),wefoundthatthenumberofbloodTcellsmigratingtowardIL-1signif

icantlyincreasedinbothpatientswithsarcoidosisandIPassociat-edwithcollagenvascula

rdisease(IP-CVD),comparedtohealthysubjects(HNS).Nextwealsodemonstratedanincreased

BALFTcellsmotilityinpatientswithsarcoidosis.WesuspectthataTcelltraffichastwodire

ctions:oneisthemovementintothelung,andanotheristhatfromthelungintothecircula

tion.ThoughTcellmovementmightoccurspontaneouslyinainvitrosystem,asshownintheab

senceofIL-1inthelowerchamber,aspecificchemotacticfactortoTcellsisrequiredtodetect

aslgnificantdifferenceinTcellmotility,whichisrelatedtothepresenceofalungdisease.Ac

cordingtoourresults,IL-1isaneffectiveTcellchemoattractant,whichcandetectasignificantincr

easedTcellchemotacticmotilityinbothsarcoidosisandotherILD.Wedidnotexaminewh

etheranincreaseofTcellmotilitytowardIL-1isinparallelwiththeexpressionoftheIL-

1receptoronactivatedTcells.WeevaluatedtheincreaseofTcellmotilitytowardIL-1inIL

DasoneexpressionofTcellactivationwhichisdifferentfromtheexpressionofhotrosettece

lls.ItisunknownwhetherthisinducedactivationbyIL-1occursinvivo.IL-1activitiesinthe

AM supwithoutinvitrostimulationwerenotsignificantlyhigherinsarcoidosisandotherI
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aTcellchemoattractant.Thus,WetriedtodetectadifferenceofTcellmotilitytowardculture

supernatantsbetweensarcoidosisandHNS.Theresultsh()wednodifferenceandevenprein-

cubationwithanti-IL-1βmonoclonalantibodycouldnotdetectanydifference.Furthermore,

anincreaseofbloodT cellmotilitvtowardIL-1insarcoidosiscouldnotbedemonstrated,

comparedtothosetowardculturesupernatants.WehavealreadyreportedthatIL-1inhibitory

factorswereslgnificantlyhigherinAM sup14,16.FurtherstudydemonstratedthattheIL-1

inhibitoryfactorwasnotananti-IL一-1antibodyandnotoneoftheprostaglandins(Nagaietal.

,unpublisheddata).IfIL-1inhibitoryfactorbindstotheIL-1■receptor9,itisdifficultto

evaluatetheeffectofant卜IL-1βm｡noclonalantibody.Namely,IL-1inthesupcannotshow

T cellchemotacticactivity,astheIL-1receptorsonT cellsmightbeoccupiedbyIL-1

inhibitoryfactor.Thispossibilityremainstobeexamined.

Tcellactivationandtheiraccumulationinthelungcaneasilybefoundinpatientswith

sarcoidosisandotherILDasshowninTable1.Onepossiblemechanism isthatTcellsare

activatedbyunknownfactorsatextrathoracicsites,tendtoaccumulateprlmarilyintothe

lungs.Wehavetwo evidences,acquired in in vivo studies:One isthatsubclinicalT

lymphocytosiscouldbefoundinpatientswithacollagenvasculardiseaseshowingnormalchest

radiography21andanotheristhatlunglymphocytosiswasshownCrohn'sdisease20andthe

presence ofextrathoracic lesions causes higher lung lymphocytosis in patients with

sarcoidosis21.OneinvivoanimalstudypointedoutthataccumulationofTcellsinthelung

occurredalwayssignificantlycomparedtootherorgans,independentofthesensitizationroute

inmicelO.Thisphenomenoncanbeunderstoodfromthefollowingpointsofview:theproduc-

tionofchemotacticfactorstoTcellsinthelungissignificantlyhighterthaninotherorgans,

OractivatedTcellsareexpandedalldmigrateintothelungsbyunknownmechanismsrelated

tothepresenceofallergicdiseases.ThustheactivationandaccumulationofTcellsinlung

mightbeconcertedevents,inwhichlungmacrophagesandactivatedTcellinboththoracicand

extrathoracicsitesplayimportantrolesinpatientswithsarcoidosisandotherILD.

AnincreasedmotilityofBALFTcellstowardIL-1inpatientswithsarcoidosismayreflect

aninducedexpressionoftheIL-1receptoronTcellsbylocallyproducedIL-1,however,the

significanceofT celltrafficfrom thelungtothecirculationremainstobeestablishedin

interstitiallungdiseaseswithlunglymphocytosis.

Conclusively,increasedTcellmotilitytowardIL1,asdetectedbyinvitrochemotactic

assays,mightcontributetotheaccumulationofTcellsinthelunglnSarCOidosisandotherILD

withlunglymphocytosis.
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