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Expression and immune recognition of stress proteins in
sarcoidosis and other chronic interstitial lung diseases
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Summary

Srress proteins (ST ae majoer immanngens inoa owmther af miceohial infections and have becn

smphicied mogome aubnmmuone discuses, The actiolopy of sarcoidosiz, i non-ciassating granslomil s
dizease, remains unknown, but mycehacteriz a5 well as autoimmuanity have been considered. [n the present
aiudy, patienis diagsosed wilh soooidosis amd ocher intesiicial June diseases (TED), a5 well as healthy
vislunteer: were studied to determine: (i) the level of expression of 5P in alveolur macrophapes and blood
mnocytes: ik the serum levels ol antihodies specific for mycobacterial SPES and PN and (i) the reacrivicy
ul peripheral blood and ilveolur lemphocytes o mycebactenl SP6 3, Our resulls sugses Tha S e enpressel
constitutively at high levels in abveolar macraphages, reteieved by bronchoalveclar lavage. from all individoals
regardless of henlth stitus, In conteast, treshly solaed Blood monocyies express Jow levels of 5P, which e,
heavever, readily upregularcd following exposwre we IFM-y and THF-. Lymphocvoe reactivity and presence of
antibodies againsl rmycobacterial S1* may rellec) the cerrent stale o eies mlamration cather than the cause

ol inflammation.

Koy wonds: alveolar mocrophuges, blood monocvies, lung diseases, sureoidosiz, siress proleims,

Iniroaductinn

The stress responsc 8 4 rapid, comples and transicnt
reprrograrniming of vellular activities, consisting of indoc-
tion of gene cranscription and synchesis af stress proteins
15T} and post-iransenptioml inhibton of nemma)l prosian
symthesis. ! Thestress response 15 nduced by exposurs 1o
supra~oprimal cemperatures (heat shock!, henee also theat
shock protein], as well as many Torms of cellular injory
including oxidacive Injury, viral and bacterial infections,
cxposure my heavy melals, ethanol, o amioe ael an-
Jesues, mutrient deprivation and chanaes in pH.?

Many 5P e constitulively expressed i both eukory-
atie and prokaryotic cells and are invelved in normal
cellular functions; for example; 5P have been shown o
interact with newly made proteins, assisting in their teld-
ing and translocation across membrancs.® Tn addition,
stress induees 3 modest increase 0 the cell surfice expres
sion of MHC class 1 antipens,” and 8P expression may be
transicntly wpeegulated doring bemploeyte activalion and
praliferation,” These and other findings sopaest o possible
rale tor 5P inantigon procesaing, presentation and cellulae
aclivalion during an immune responze,”*

Froteing from a diverse vanee of pathozenic and cnm-
el rricro-organismes bive been ientified which share
seguence homologics with members af the five krown
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Grrmlies of verdehrale 8P A Tregquent hinding in stadies of
the immune responses 1o bacterii have been that the mi-
crabinl 51 elen contain the imimusndaminant epitopes
presented to the host immune system dunng intection,”
This has led e the hy pochesis that cross-recognition of 5P
b T cells conld be fhe link between the immune response
to infoctions agents and auoimmunity.?? Evidence e
suppor] s by pothesis includes the finding that human
T cell clooes specitic for o mycobacteral 65 kD 51°
sequenee also respond 0 a peptide corrcsponding o a
similar, But ot identicul, sequence in the human SPas°
while ather studies have suggesed a role for anti-5F
imanoreastivaty im juvemle chromie chesrmateid arthe-
ti5. 5" In murine models of mycobacterial immunity 1
higs alsa besn sheswn Chal anlmen presenting cells (mac-
rophages) stressed by viral infection or heat cun become
tgets foe eytotoeic CTH - T cells, specific for the 65 kDa
mycobucterial 3P Autoimmuone diseases 10 animals
with anti-5F reactivity as an important component can be
induced with preparations conlapimng mveohaciei, Tor
example, adjuvant archritis and diabeoes,'™'*

Thiz it b hypeol bessis, however, begs a number ol ques-
tions before the involvement of 5P in autcimmunity can
D Tully comtemplianted and ex plored: (i) what is the level of
sxpression of the various 5P under normal stendy-state
conditions in organ aystems most aften invalved in au-
todarmnme retclioms; (i how s Che expression of [hese 5P
reglaced during acute and chronic inflammatory pro-
pizsies; aned (1) are The ST a1 constiutive and wpregalated
[inflammacion] levels, recopnized by the immune system,
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ab the T andsor B eell level, in normal or afeceed individ-
nals? Dicapite & recent serge i ivvesligitons ol |he poten-
jial hnk berween 5P and immuonopachology. particularly
in the arca of auooimmeng disenses, ™= 1igle atleniion
las apparenily besn mven o chrone interstitial lung
disenses ([LD} although these include several idicpalhic
discazes aften  assocnled with gulosmmuny charae-
lerislics, "

Inche presenl studdy, patents diggnesed wilh 1012, -
clihng sarcoudesis, an idiopathic granulomatcus discase
thought to ke of autoimmene"" or mecebacterial arign, '’
as well as healiby voluntesrs were studied to deterntine: (ip
the level of exprossion af 8P inalvealar macroplages aml
blood monccyies: (11 the repctiviey of alveclar and pe-
riphera] blood lemphesyvtes o myeobactenial SPRS, and
(i) the serwm levels of anlibodies speci e for myveobsacte-
el 515 and SPTO Our cesults supeest that SPoace ex-
pressed conspitutively at high levels i alvenlar macioph-
ages Trom all imdviduals repardiess of health status,
Lymphoowte reacrivity and presence of ancilsodics against
mycalacterial S may reffoc! the ie eivo mbammation
rilher than beine the casse of inflammatinn.

Saterianls wimd methods

Hhwmar darory

Patienr proaps cnder study pxcduced aedivndoals wilh diagnased
sarooidesia, asoestosis, crvpropease Dveag alvocliies HOREAL
varans pulmaonary. malisnancics, carnmsw aleopie alveoslits
(Eaay and cilassiz, ol dedped aceording oo established
criterie.' Contral groups inclodes aeathy individuals (oon-
sminkers as wel' a: smokers), individuals with macobacreeal -
fections, exnspulmmany [vmphoma, and chronic nephrosis?
mephrinze,

Bleod sampling ancd bronchesdvealar Ervige (ALY wers per-
Soromed: aller dnlrmed comsent was shringd o as pan of routine
diapnestic of felow-un procedwres, al Gie Sir Charckes Chairdner
Hospital Depariment of Respaators Meduaoe, Modands, WA
Bloesd anmpies wore a0 collected Joom uedee iwduals watly veridicd
imfectioms, during hospilalization o visitz 1o U outpaticar sl
ur Boyal Drarain Haapitnl, felowing infocneed consear, Al -
cedures ware upproved by che Universiby of Westem Australia
Institutinnal Human Righrs Cammitee

ol sanfos

A single-epment MERmE BAL wa: perforemed os previoossy
desenlsed T Tles cells wene trested with G0 1% lignsaine (A,
Svdhizey, WEW, Austraba) o detack cells oom collection bches,
and separated into densicy subpegulalions g disconlinuones
Percoll pradient as described prosiousle, ™ Bach iolerpliase s
eollectad separately, and the pacity of macopliaees deterntined
nirer thros waching steps at 2°C. The (ractions witle less than
approcimarely 8% cortaminaring lvmphacsies or polvcoiple-
nnclenr nectrophils (FM were pooled and used sz "alvoolarn
rtcronhages”.

Bluoid momocsies were similasly enmizhed Sor by Percall den-
sity coatviluzation tollowsng nital iselation of PBME Ty Tienll
Hepaguz - devsity cearnflugation, Centmmmatione leophocyies
vsunly canstitited less than 25% ol the monocyle propacd

S Bpztow et al.

The diflerential ool perlrmed onowsel samples woe -
lirmied by sLaiming cvlespin preparlioes Don non-speclic clerass
INSEL*T yonpioeyles were sunlod Dooc BAL o PEMC sani-
s by pescllng with ncucdisedasc-ticaled sloop ood Bisod cells
as proviouslys doacnbed.

Sirexs prodeis andd erovrocional aniibouies

Furfed PG5 poad SP0, Srom Mo chacferism mbvroions and
W Ens respentivaly, wer: senerougly supplied by D W Rricron
fBwdey, WSW, Anstraling, and by The I van Embder [Rilzboven,
The Mefherlands).?' Murine maAh spacife for human SPI2T73
(elones COEFALT andd W2TE5A] wers initin!ly gemenausly sup-
rivd by Trr W 1 Welch (%ar Frunciwno, CA, TISA} and sihse
cpently purchased from SaresaClen doat na, SPAGELD and 5PA
B2 Victora, B, Canadad, Otlesr medl oBaoed  (om:
Srresmalivo ududed aoi-SE2T dao. SEA-RN, asu-SEE0 {ao.
SPA-840% and anti-GP L0 (no, SPA-B30, The M leprae SPRS
apecite mAn ML30, which eross-reaces with the bumnn homo-
legne 2= wns kindly supplicd by Professor T beamy [Tondan,
LKL and Trr W, var Fder (LHreche, The Wetherlnnds] gereronsly
previded s2rples of she hurom SPON-specific mak LEI and
TELY hoth af which wers subseguenzly purchaczed frim Stmess
Gren. TKI is specifs For dhe hemon SPAD, wheres LR2 alse
recegnnees the hacterial bomhsgues.

FRRF P RS

Bzt auman vtokuss COL-TY, L-6, UM E-0, LFN-¥1 and
pariled Dacten ¥ BSA were g Boehosgar-Maoalsion (Cas-
e HLL BAW, aostrala), prostaplanding aod Avinosan & Som
S 50 Laagzs, MO, LSE [*45)-methienins, FCL-reagent and
-Gl foom Amerzham (Morth Ryde, M3W, Aocralia), Ficol-
Hypague ane Pareall fram Fharmsein {Lippaala, Sweden), and
RPMT and fesut howine werum Som Giben (Glen Waverley, Vi,
Anstrulin}, Humar AR serum was abtained from the Red Orrss
Mo Trmsfusion Centre, Perth, WAL ATl disposable tissue culs
wre plstic wane were purchicied from Nune {Riskilde, Dene
naars ), ool wes ubes Doom RobSbos | Baster Dosgiesiie, Accia
Fage, LA, Ausiialial, et reapents foc eloctseblottiog from Hie
Tad Labs (Hicionead, AL LIEAL

Niress protein irdnction and detection

ol smplis 12 L cellas 300wl wocre resuspended it scoani-
aid wetioiac-fiee RPML aod adowed to squilibrace at 55 C
for 30 min prior to either boatb swock (25°C for 20 ming or
exposice 10 Chipmpdia trchoemarie elementory badizs (04—
E0ong, szrpanr Boar F2Y), apmanizesd meeansan, 100 gpimTaf sicher
TE-1{, TL-F, or ITTR=y, D0 egml af TMF.L, o 500 peiml of
arcssggandin BP0 PG, ar POGD. P up b 6 hoan 37700
The vells were labeled los 4 howith 200Crml of [P75-
mztionine, eithes during Be exprsun L stimoli, o in e of

acal shovk, Collosw gy, expisure. Labelling was joleeapted by 3 =
wazabibng Jo coo-eold PHE. and e oclls sere Iysod o 30 pl Laco-
mele anonpie buffer, the INA sheared aod Boaled for 6 min Toe
cell proteing frem 2o« 10% celstlane were scparnced by S00S-
FalGE on a 105 reenlving gel, ard srarsfemed ronirmasllnlose by
ele=mahlatting. The membranss were probei for 8P asing mah
specific Zor the 17, 5. T 7275 and 90 kTa 8T (see below),
cether indivichcly o in combimatons, Gllowed By buetinyloed
sl anti-ras: el CDakopetts, Clastrag, Denmack) and then
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atoeatasddae-bues pylated alkaline phosphickee cogples (SABAFS
Bio-Rad), Beand comples was vislized asne reoiizo-blus fe-
rabioen chloridz and S-bromeedindoyl phosphatas: (Hio-Rad)
Alleriatively, fallowing the kolin-conegats, b P brans:
wierg ingubated with streptavidindoscrpdial perevidase sonin-
pate and detection was by lwmool-taged cohancsd chemilnmi-
mescence (ECLY according 10 the mpoufaciurers instractiones
fAmErSLLIm),

erubslically labelled proceing were derected by waooiadsopa-
phv, wither proveding or proceeding the immunokibelizg prosiE:s
The nlrscelulose mempranes were pir-drisd, covered 1o plastiz
ard arvetdand with K-ray film (HvperfilmeT, Aomcrshao fol-
Lo bre capogure for -4 weeks ot - BOCL

Neriim analvsiy

Firroeclinlnme membmmes with bownd myeotasierind SPA3 and
SPI wiere cut into 2 mm sieips and incupated for 48 hoal 400
with agitation in flecking boller (3% skime milk, L3 mel'L gly-
zime, 5% goat serae, U BEA In dovble distiled waten), Tl
srrips were incwbaied at 22°C for 1 bowith serum samples diluted
LSt 107 e sample Buffzr (0, 1% skim milk, 2% poal oo,
.5 A in Tois-bullered saling with 0% Tween- 205, Gollovwed
by biotisrelated mlocl anti-hummn L antihndy {Rakiopatls), asd
shrepavidin- peranidass conjugare (Tehrineer-Manhewe), with
washing steps 17w Tris-nuffered sdine wille {05% Tween- 20k
perween snch nnrihody incuhation. Bindaig of SP-pegine anti
oy vens wisunlized by L, el Uis tands cuartitared by den
metry using an Tnage Quant laser densicorecer and wssacialed
eafaare [Mideenlar Dyisaiies, Sunosenla, CA, TTSA), wath stao-
durclzation sl g welereaee sermm from o patiend wilh e
lirvicl sepais, Dewslaoetry rendings of 2 o7 e Tegual o goeas
speciliv tuckgrowind ieaae) were eorsidered negative and poecn @
value al' L,

i

FH R e R Y

Tissue oparcs were obmined as part o reatows deapnostic prio-
ceduies and preserved by formaldekyde-lisanon and pn-athn-
cmbedding or By crvrepreserastion, Covoesciona wene ficed in
My pestome in PRS with (5% BEA aid air-dzied 2 Para e s
rernoved from embedded Usswes By rouning proeedures, All sec
tiors were immunolabeled Tov 5P using the folwing muarine
mar ML LK1 and LK2 in a crple-liver APAAL-
proviaest? with mokbnl-ani-mouss JpGoand moose-anti alkalioe
phospbatase-Al" compleass (Dakopatts) as secomdiry and le-
tiary reapenls, ceapoctively,  Comind-mab meluded  aolype-
neatched irclevant Ak pad, as ‘postive labeling contols’, mak
apecalie For HLA-TFR G and CAR In additasis eylospin prape-
ratinne of prtreabed or keal shoecked (as Jor macrephppes) Fela
cells were immunalellod o parallel. Adl biopsses were lubelled
anid msesied undes code, Mecrophotos were tikem usine o Leile
phatmmicrascape wid Betachinome-od Flm,

Flowepioaneiey

Celle were immurnolabelled e wurine man specific for C13,
CDa, O, Co2s CDEERD, OGS and LA R (all fos
Dhikopetts) and FUTC<conjugated sheep antbmouwse-lg (Sueous,
Swalzey . HSW, Ansrraliad in g arevicusly desciabod protocol #
Floweyromerry was  perommed o a0 FACSean (Becion-
L¥ickcnacn),

T el Blweiing

W pelulose membranes with townd mycobncterial SPAS were
aresased Tor T ocell assay as descoibod by Abou-Feid o ol 2
Tolbrwioe trnnsdfer af & s ol SPE3-comoenrmiinmns omto L
nitroecllulase using & vacuwm min=ploring sppanios (Badln
Ipstraments Melhowree, Vic., aosttaling, Cell simples were as-
anwesl i teplivate fov reactivity fo nitmodlulose-beuad SPO3
(MRS a1 cancentrations ranging from 0t 25 pefml i 100 .
rvicreeulluns vantaining W aellsiwell ansupplomented RPMI-
PRI and % buman AR serum (RPRI-Supk Cultres were
imcabated for T days at 37 C in oo humidilied atnesphene with 5%
0. Control cuttures eonsisted of wnstinzulared cefls and cul-
tunes stialated with Con A (Pharmmacia) an 3 pe'ml. with incn
bates fee 5 days Tikvmoerolitng of culiere supermalanl was
setowed fromy ench wellalier 45, %8 and 144 5 ol incubiss. i
cach time repliced with liesh BRPMI-Sup Call probleration was
assessed by PHhvmcdiae igcorporatian, ™

¢takine bt ve

Cell culiure supecnsants wene assd Toc e presence al [L2
and [EM-p as grevieusly deserined™ = gsiop HT-2 amd coned
HeLa cells: respersvely, as teparier cells

Resulis

Ulsing mab with croesoeactivity o mpeobacteril and
murnmtalian SPA3. as well as a mAk specifc for human
G0 kDa SP, LK1,% expression of 5P wis detecied in
mosl Biopsics from sarcoidesig-allected tissues (g, U,

- oilicreas 5P espression wag limited o the cocasionally

retained alveolar macrophags i hinpsics from othe
chromic TLIY (Fable 110 Tn sarcoidosis pranulensis, josi-
lively laballed cells ocluded  monoeycs—macrophize
and spithelicid cells, as judzed Sy imlense posibive immu-
nedabelling for the 1368 (not shown) wnd 1EA-DR
smbigens {Tablz 1) and morphalogy, with the former cxll
tpe showing the mone intense labelling (g, ). Tympho-
evies and lune parenchymel cells were negative for 5163
expression, Mo SPT0 cxpression was delected, except in
the aecasinnally retamed alvenlar macrophame, o lin.
fied numser of hicpsies examned fron various discase
categories (dutu not showiil,

Alveolar macrophapes, iselated T both healthy imdi-
viduals and patzents with various chronic 1113 conaliti-
fivele eapressed high levels of ghe B, 72573 and 90 kLR
SP, which could not be further vpreguliied wnder shor-
term1, adherence-free cultere conditions, either by heat-
shogk or cxposure to nen-opsonizal bacieria, ora raoge of
cvtokines or prostaglnding, imespective of hallh staus
nf the donor (representilive ewamples are <hown tn Fig
Zal. In the ceeasional macrophage semple phagneyiosis of
complement-activated symosan would cause shight upres-
wlation of the 7273 kDa SP, but ool of the 45 kDa 5P
tdata mo shownl, and oo correlation between this re-
spomse and disease status wis evident. In eontrast, freshly
isoluted blood moneevics expressed only Jow levels of 5P
of agparent malecular weighl 110,940, 72573 and 60 kL,
amd were readily -induced 1o wpregulaie cxpression of
these 5P following beal <hock or & 4-6h exposure Lo
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Fig. 1. Taprassion af fhe P63 bomolugus i leng-grnulomas in o patiens with ‘active’ sarooidasis. fal Biopsy labelod with U mat
BALI0. " [B] consecurive section Sabelled wilh an imelevint man Orgined mageification 1150«

IFM- y alone or in combination with TRF-x o prosiaglin-
din (Fig. Zh}. b addivien, the 72773 kDa 5P were upiegu-
lated by [1-1, IL-6, THF-o and PGF., inoappeasimalely
ane-third of individuals studied, Uhe monocyie response
appeared L be independent of health eramoking status of
the dunor.

No sigrifcant dilference belween patient groups owas
appireni when serom samples from healtly individuals

andd patients with varicus ILD or infections sere analysed
for BPGE veactivity dFig 3a). SPT0 reactivity wis promi-
nenbin pilients with leprosy and asbescosis, but otheraise
abacnt in all other disease groweps (Fig, 3b), Pahents with
sarcilosts amd venfied twberculosiz appeared indistin-
guishable with respect o their degeee of SPaS and 5P
seactivity (Fig. 3L Al the tme of serum sanpling nine of
the |2 surcordosis patients, six of the 12 leprosy paticnis,
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Lauble 1, 5F- and HLA-TR expresaion in s e palicors b interseind Do Gecases,
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Lo buoincacedinis ohliremims,

The proqarion of sells positively labelled nad the sptensicy ef nunneelabelling were judeed on a scals from mers (- 3 le ive +

Generally, the vwa pacnicters showed o pesitive cormelation, Labscllog with mak MU and LED inmost cases gve e saume pesul]
Where i canststent diserepansy oezurred o tws or more sochons fom the same dssuessunple, twe values aregiven {MLI0CLKLL ML30
is smwvilic Lo A4 fepeae SPES, nod crosserects wilh U buman hemalegoe, " LEL and LEZ ar: gpecific For umin SPS0, but wheras
LED cruss-react with the prokarsatic hamedegue, LEI ooly recognize fae human 5187

ke lapelling of the coensionally retincd alveolas macrophnge is not taken into aceount in fae eviintion, sinoe Uus was regnrded as

a twaemal’ phenomenem (see Fig. 2

wndd seven of the 12 tubercolosis (Thl putients received no
Lrcatment.

When the peoliferative responses of 1 lvmphocytes,
jaolated from healthy mdividoals and patients subering
fem various  TLD or meeebacteral  anfections, 0
nitrocelluloee-honed mycahacterial SP65 were cormpaned,
a wide range of responses wis ehserved. However, as for
the serum reactivity, nocorrelation between palicnt group
and responsiveness was apparenl (Table 25 Xotably, only

in ooe cse of mveebacterial infeeton [ubereulesis) did
ihe cells vespond with a ssimulation index (30 = 2, This
patient was 1he only subject with myeobacterial infection
who did not recerve antibhiotic theeapy at the line of
PRMC sompling. Whene o smaller number of BAL T cell
samples were lested @ range of responses wis again ob-
servizd which ghoweed no correlation with the patient driss
nosis [Lable 31 Mo significant deviatiens from normal
phenypic profiles of PRMC were noted, when (he sam-
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Fig, 3 Espressian of 5P in (i) alveolar sacrephages ancd (b perizben. Beod munoevtes, follewing noorshor-teion faeas & b exmssune
o walions sl unier adhereroe-Tos conditiens, 120 Clecrrblms o SO%PATGE seoaried macrophape proseiiss wiees prolssd with
eockinil of SPaE, 5P70 and SPI2T 3 apecibe ouady, and che binding visua lioed as descsibed in macerinds and methads Lane 1. pestained
MWW markess) L 203700 controb lane 34270 leat shock (240 ming: lane 4, IL-20 lane 5 FRF-n: lane &, 116 lane TAFR-y, lane |,
rerim-astivated avosen; me 3 TFN-y + gvimosan: ko LI, O i baiaiis sevoess B lame 11 Ty 4 €0 rrachionmeis B Lane
<300 rrachortaris sonvar S lime |8 TFN-y o+ CAl iracteeniadis L Arrowkeads indieate MW ol 73072, 70 imd 60 KTk, espectveiy, ()
Aareradiapra pi ol 75 enethisnine lrelled mooocvle prskins szpaniced by SDS-PAGE Lane 1, 37T contml; Tane 2, 2370 aear shock
(20 rmine Lars 3 0L-10 dane 4, TMF. Tane 5, 106, lane &, 1EM - lare 7, PGS Inne 5, PG lane 9, POF,: Tame 00, 11~ = TNF=r, lanc
LETEM-p ~ TWF - s 120 L& 1 TN - lane 13 Ih-1 + IL-6 0 TN o lame 14 TT-1 = BGE . lane 15 1FY 51 POL,. Armowdenils

e MW af A0, =73 qod S0 ke, respustively

plas were amalysed by Aowestomerts (i not shownl.
Flewevtometric analysis could not be perfasined i Lhe
BAL samples dug o insatficient cell numbers; however.
pravioys studies have slowa Chat the CD4 - CD3R ratio
may B2 higher in sarcondosis paticns companed to bealthy
subjects s other ILD greops ** o L2 or IFN-v were
detected inculture supernatuncs, sheche: oo high or
Lo responders, probubly due e genuine Jack of pro-
detion.” consumption of low concencrations of non-
speciic binding of the crlokines to the nitsacel b lose par-
ricles.

I¥scussion

For g human diszase 1o be defined ag “aucimomne’ i)
must fulfil a aumber of criteria:®® () the aulcimmune
reapanae musl be recognized in dhe form of an aore-
anhbody or cell-mediael mmune respanac; 150t cor-
responding anten must be identificd; and (i) an analo-
EOUs pulmmune rosponse mygst be induced in oan
experimental animeal, which subsequently develops o sim-

ilar shsesse, In recent vears, 5P have bean srplhicaied 1noa
number af human discises wilh suspecied autoimmuene
actichyy, However, despite the apparen! predominanee
0 responscs oo hacterial 51 a0 o site of disease, it has
proved d:fMenll e imphcate such responscs in anloim-
e disease %2 This atudy demonsimtes that the
SPOZ coprate antigen was indeed expressed at kigh levels
i saremidosiz ranulemeds, bat nat in Gsees from olher
ahiszase proups cxamined. he upregulation of 5P cxpres-
F0n in monesyies By ,oon particular, IFN-y mighl explain
e intense immunolabelling of monceyie-like macroph-
apes in sarcoid granulomas, Other studics have shown
that alveolar T lvmphocytes From saceicoss patients
‘spontunecusly’ release copious amounts of IFN-7,2* and
TEM=ycanb= detected fn sirinthe granalomas by sromumeo-
rvtochemistry 2% Thus, monocyles enlering the lung pa-
renchyma fooon (e peripherud Blocd will he cxposel o
Iecally produeed IFN-y, contributing (o their activation.
as tvpified by high-devel expression of MHC class T1 anti-
zen Table 1] and menokine production,™ bul also o
their protection in a site of achive inflummarion. ! As
previously descobed by Jaartela and Wissing ' Teshly
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Fig. 3. Serwm anulbods ceactiviry o myeobscterial 5105 al
wnel AP0 400 in ety iadividuals and patienrs weth 1LLE o
inbecticns, measuned by jmumenshlatting, BOL seed decscaa-
o, D showens ang based on measnrements of sera al L ]
dhlubion,  Dscass  entepories: o= mormal conlsed subjects,
A e asboilosis, Sa 0 sarcsidosis, Th=palmonay luberculozs,
U= ollisr  palmonary infscticns, Le = lepsosy, Ce - Cchronis
couglt’, Od - othar dissases Gncluding nalipsaozica, pelmannry
fibpasis, Liver and renn! frlunel

il nlood monaevees constiluiively espress 5P, which
can be further vpregulated apon stimuolation. The present
study sugecsts that such upregulaiion may e seloctive,
depending on the stinlus. In parcicular the Uk S1
complex scemed responsive 1o moedulation by cyiokines
although with some inter-individual vaciacions, a ke
which mav provide activated nionocyies with a protective
mechanizin against thaic own potentially oxe products. !

This muy also e the explanation for the high constioe-
lrve expiesainn of 8P by alveolor macraphages, cells which
are gantinuoushy esposed o a barrage of enviranmenial
stress and stimulabing factors, incioding their own pro-

Tohle 2. Ja vies poolifemsive response ol peopheral Baemd T
wrmpioevts Trom healtky domors and palunts with inrerstitil
ling discase o (pfntions m SPAE.

Diignasis M -1 14
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[h3=2:1} (7= 10m0)
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1o 1 fi.h 05
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Thaheroussis s 10 1.5
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Sarudis T 4.1 i3
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e slincudation indices 1513 shiwn anc calcolated from the
cultvaes (e plicstel witk the mghest espoese, wirhall cell sum-
ples reesed sver i deseranee ol 0 e 25 pe'ml of nitreceduluse-
Lound SPES. Cor A wds wsed as a positive eontrel” ol 3 agiml

Tatle 3. Profiferalive response of BAL T lemphasscles Lo SPES
ard Com A%
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Nulas Cand!

: Sarepidrais 1.4 1.7

2 Sarovadizg i 2.1

3 Sarrmicis 23 240
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ki Sareoiduszs (| A

] Sarcniclozis 12 1.5

] Clhronn couply e ] 0.3

e Cmanic seagh ] z

™ 9 A1)

AdlsroaisT o k;

= ne glimiatian dmdices 1513 sbowie aoe salenlated T b
celtures (briplicate] with the bughest response, itk all cell sun-
ples cesred cver o doserange of O e 23 pzimill of mitroeellulose-
bewnd APRES, Con A wass wsed an 3 pg'mil.

i sheuled be poted (hat BAL T lvmphaecvtes charactesisticaliy
shaw relalivele low espons veness 10 mekgens compard 10
PO, prebably due fo o s oecocnvironmerdal
inflen s

Ml eooush wslls avi nhle e ossaving,

inflammatery products 2 Alvealar macrophiogss fme all
demers, drrespective ol the indiendual™s discase stutus, ex-
hitited hish constitutive cxprassion of 51% aned no funhsr
uprepulation followed exposune of the cells o nflamn.
rory mieclalors, hacteria or opsomized  veast. This is in
contrast to findings repeortad by Clerset and Palla,** Kan-
fenswa and Polla, ™ and Coben @l who all reported



30 g0 Sreen el ul

upren hitom af several 51 in alveolir macrophages Tol-
lowing phagooytogis or cxposure to environmental siross.
Fle wter stody was performead aih o wnines-pig oells,
which might account for at least some af the ditferonces.
Howevar, of greater imporiance 5 poebably the diller
emes oo v culture condition berween this study and
the threc stedics mentioned. Thus, in the present scudy
gl care was Laken 1o il the o wire mampulations
and tirne in cwloee pricr oo ‘stimulation”. whereas in the
garlior stuclies the cells were cultured Tor up o 48 5wl
out or with a differentiation-indocing agent and, in one
study, nn a eollagen-coated surface ™ Ocler studies have
demonstrated that 5P pene cxpression and pretzin synthe-
sis hy macrophages vary with dilferenciation®®, indoed
that ST miny st iy induvers of eell differentiation, ™7 Sinoe
u suhset of alveolar macrophages ehtained by Penooll den-
sily centiafgaliom wits e i Uhe present sl y, Chis roay
bave antredueed vel another vanuble precluding direct
comparison e carlier soudics, However, since a similas
procedore was used e oblin peripheral blood mono-
cyres, the response of these cells may be compared to that
nf the alvenlar macrophiees,

Although  the presence of &P-specific  antibodies
owAries  aulsintmene  condilions leve been e
seribesd, 132550 the role, if any, of these antibodies in
the pathogencsis of the diseases emaing wnclzar Mo
cently, kendis-Migee o ol demonsteaied simlar Tre-
guencies of 3P7l-specitic avtoantibodies in healthy sub-
jects and SLE patients, aod concluded that they e
unlikely 10 play a4 major role in SLE. Similacly, Kiessling
e al ! eencluded that the similarity in SPAS-reactiving
helwreen healthy subjects and tuberculosis patients might
be due w protracted exposare o cenalin commaensal or-
gemizmms wther thun reflect on the mycobacterial inte-
tion. In the preseat study, the SP-antibody reacrivicies in
garcoidloss and Th palients were stmilar and did nod diTer
sipmificantly from the healthy contmol subjecis (Fig. 31,
Althowgh Pased on a relatively small punsher ol individe-
iths there dod, however, appear o be agreement beiween
chinical 'activity' facuncness of the discase process and the
ST serun reactivity, Whether fhis response = parl of s
peneral ‘Hrsiline”  immune  soueveillance responss or
whethor 10 is plaving o speciie mole o diseases such s
usbestosds and leprosy remains o be elucidaced.

The T cell respaange o SPE3 also did ool show any
signifizint relutonship to any one of the disease entitizy
cxamined here. Rather, as for the antibody vesponses, @
miarked prolifesaive responss wis andy. seen oo ew
patients with particular ‘active’ discase. whether diag-
aosed with pulmonary Tl ashestng s, sarecidng s or ntler
TR Pable 20 T his resell seems w corroborate the fnd-
inzs of Anderion er 2.5 who demonstraced activation of
SPalespeciie 1 cells doriog infammalory nesponses in-
duced in the absence of cxopenows hacterial SPGS. Like-
wige, ina mingdel ol msulin-dependent dubeles mellibos, o
s S-specitic T oell pesponse appears lote relative o a
respanss o elutamic acid decacrbosslase and detecia bl
imaalivis andl, tegelher with responses oo tange of ocher
puic-amtipens, appears to reflect an ongeing active nflam-
maction rathes than play a peimay aetiodogical role,* 53
Chher studies have also fuiled to show a direct cocrelation

hetwesn dissnse eniily, whether of infectinus or aot-
immune arigin. and T cell P63 reactivity, """ casting
furiher domisl oo speeific mle foe hest or microbial SP in
the pathopenesis of these disenses, * Such o conclysicn,
hewaver, does mol peeclude a role for 5P in protective
immunity -t certan anfechons ' and potential o reei-
late anteimmune reactions.'”

In conclusion, Lhe present shody Tailed oo show a cans-
ative link betwcen 5P and sarcoidosis, Rather, the resubls
suges] thal T bpmphocyie peactivicy o and presence of
antibodies apainst (mycobacteriall P reflecs the curren|
alate of e inlammation regardless of the aeticlogy,
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