WY UL VIERBOZEH SiaBRHIEN

Y 1—=J L VEREDRFHRBORS > b

R [FE BAXFEFBARZAM 1 BPINRER
ZEH FIE BARKFEFHARIZAN 1 EPRIR,
 BFXRFEFHHMERELH EREARER
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T —O U ERB ORFUEIIRE, ROVE
DEERICHAITSN, TNETEREERICE
FEREMTEEDEFEE TV, PEF
WY EHERT HDERNLA N VBE
FEMsTMELRRESN, BRTCEERTE
BESITIED FTDBBWRODILTHCICKE
HZEEDPRI > TWD. ELICHAFRLE
DOISFRIEE T —7 TS FE DRSO SNIL
{THEBEEDOEEEROBELNRDHEND T
ElFquality of life (QOL) OMEICDHEN
DEREELEDE BERIAZILDODELD.
- ISAESIROMA »V E UTGERNAR
H Y BEEMF D EEE T

Rey word

VI—JUERRE AR LAAHDUVEREE
o . : S . . @
| BU®IC

o ox — 7 U ERREOIRFIAGAE A 2 A U v 2R
Mol AR A H A TRE S h— R TN T2 5 2
Lrx, Ihd ez R T
PRI AR A A A FIC ATURR A 0G5 2
EMNTEDEIICAD, EMNIHFAL T EAMREL
T &,

O 0

T By T— S LY ERBOH

Vox =L VIERTEOBRERIRT 5 3 A TOREN
3, B TRLA & IIZEOWREE &L TO ST
ORIEIZEZLDEEALS, RTIIMEDCEREZ LY
5. ZOEIEREROLOHHITE, ¥, MR
FHZIEH LD &6 Eh 34D B RET A &
FHEME LTHENRALGR S,

1) BERMABRENOEE

WERRIR TR . AR, SEHRRAREE, AT
F ROEN, =73, KBS, f, Bz rahatlingg,
Ple a3y L)Yk, Renas—yry, »yavy
RIS ELLN, TEQHEIEIESE I VA
REATHEOMENH S, £, P70 RAE) VDR
AR d Ao hThh, SHORIMAFEENhDY, B
Ui & ARG L IRA ST B H, EFRBET
DMEAOIBERLETH Y, BREORELELEL S0, &
AT H 5.

2) OPERIERODIGHE

ISR RIS, AIMEE, oW — LR F 4, AT
Mg w4—2, KEE (Fosandril) OokRE
EpitaohCod s, EaRENETEL N, ¥
HEDREWFFEhTED, 2704 FHR= A
V75K A FEFOEMRIIPH, ITE, Asals
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00 3. x—JUV/ERBOATEIOM A > b

Sr—dLLERE {
B v
EHMIUFTF—FR
&1& mim:' ML ENBERE
IHER R NSAIDs NSAIDs
OpemEx| *7HTF Z5rOq K
MEE S I

FUEMREOREHE 3 FUAOTIIICHA S & 0H
HLEghTtuna?,

HHYETIRERIETH 32, Bttty
FRLAN AMEMFOE ALYy SmgD L HEHD 3
~ 4 EDIEESEBIAHTH B4, 155%30% L TEILR
ey, pENELShORME, BMEDRE, *
DOk, HHERBROSE, MRt T34
FIEAE Shitn, 1966F 75 L 0lEMx & h,
LN IR TR O DR IREEIR T B L L
THERAZRTOAR, Yx— SV UERTHIET 3 EHT
FHRMIRBREI L A Tnkd oY, TE, XETIR
Va— UL VRN T AMRBR A &R, TR
BERTOB BHEHAETIRERGRAET LTS,
ZOMANEREL UTHAIEh T AT R b= b )t
VB 2=V VIERHTEZ S AT 3, Y1
W TRASE Ih TV, BRLFGTIZENT
i, AR E L Thh, EELREMIZ LA,
BROHENRBLIBED I T34 Ty 2MnbTh X<
. - P25 IS wOEE+Bme L
THEAEh3,

Bl z -2 L VIERTEOBRREL LTREEhA
IBEEE W) YA (T, kAN Y)Y 13, 32
DU VRERERSE LT AT EF Y VR TER
MAZHND Y ZERMIIBIETH 5, HRRRT, &
iz 75 L RE LTy o — &L v MEDIETESY
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ikednary HHEBRTFRY AT

BHRIR AR, 23 AN, EafE,
HOOERDREE

OEMER| ALER, HA, BFR ¥ -,
EREE, BRERSE, ORGREKSE
Z(BEXY Y, PR =MD FT
>, BRAEOANY ), EFRE, 3
- FegiE58 e

IFER AGEM B

BERER D), RENE

B, BIER S KON I & 735003 LA, iy
& ELEL I U O 70 il % it 35 41T, Saxon 7 2
M T0.5g/ 2 5y LIT OUEE IR MO WEE AR L il %2
BAE A EATE LR ENROAENE - 0D & 5 18F T R
Hiz <,

V=S UVREBIAHIZE Y A 0 Y 30meg s It B
&, 2581~ INERHZ I AR U A E 0, $ Y
BT 3 B iR RN 43 0 B 92374 T » 2 ),
VoL VEEETFREE AR e U IEAGAER I 5
5, LX) OREEEL ot 3iIN50%TH - 7.
ZHEREREREII S NT, 75 L FE LB L, NEEE
ez, DOREZERAR, fCIRURRE, TUREPIRER& L & o
BILER R L, DR, &, OB, Loz
W EOMBEM R EATIRIZIEL 225, RINES A0

o
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BT, 28N IR Y LT AMER O ORI, TIE
ORIENOREILES 5hY, AIMEOIILLEH L2
o7 BRSO TILI30% 2RI 728, TR
10%, 12458 %, T4 %, $iT4 %, &k 3 % Tdh-
o R EAAREME LTHIToh T o, Hilk
HOIEGARERTI210~20% 13—  BIE 4 57 2 5 48
HHVE, B AREHOREINE7 I 7-¥ LR
4%, IFWNAGLH. 3%, ALT (GPT) L5 2%, AST
(GOT) kH2%TH 7=,

TEfE 2 B UL P NI, B 4 & ofiikd, T
Atrh, 5—=F0 U, IHBLEEDAFIED S 38
HADIFGIIA AT 5, R 5
Wi ashTtkn, 30mg/BORS TETIER
SchirmeriAfh & & 121200 o0 TR ESMRETH I
LAY,

1 Feng o DR Sz e I (M B PIRER L2 DV Tt
7

3) ZOOEEERX
BIEZEEIR I E R KR TOREEGF L TRHTH 5,
B ERAD RSV —-T1 04~ 6 AMRTEIE
LM OTHRZ &5, kS, K8, BAEDD
WA 5 L BMERAIETL, LElCHh Pl
OIEHPHRT A 2S5, IOk BHE, HUE
FIDEAIMBEASEE LS, FATIHROSHMLIET TS
fedh, MEE LTHOTREAGT A, M5 28 Lasir & 41,
7oy —RREESELEARINEhE I A H 50,
ZHEMEEICE ESIEROI LA B D, fEikiesE
LAy, o —2 U IR S oS T THERO
WA FLOATHENZ L A DERSERT 51086
£H0, BHORELITET A I EHFTAETH S,

2| BHER, SHEOHE

BT SO T TIIGIRZIE, 4N, hBRLIT
DEFENAT O FAWRAS 5, WiHEy = -1

s IHYF v TATEIL | VI LA TRIL I LEF L
30mg 30mg
—REE R A KF FTrbhb=bUFH
EDEE ORIk EE I « EBEEFIREEY
1. TiEBIZHTDFR
SHEE - T =T ERBEEEOOFLZRERD B (BE - B9 9) REESLIUVEHS -
e i BEMIER
2. x—4 L LAERBECE S BRSO E
WE, RACRIEREE AV ELTIE | 7R b= MIFF LT, BERAN1EH25mMg
k- B | 30mg (1A7wN) 21H30, B#%IC | 2138808573
BORET 5 4%, Fi ERICELVATREETS
sah . 33 EHRO LD A FERETRBRLUIER EHEEOARI RN —ECEME T TE L ¢ H#ZA
NI E{RET S EREER LB LT E3
=L EGREEIIE T SOEE
Bameakin | 52% (200fi)/558%) =YL PERRREICEARER  202%
7S EFrBEESY
BIERRIRE © 30.9% {(251/813) EIERREFE12.6% (169/1,341)
S1E R » BAUEIERA : REMHROME 1 02% - EXKEERLEL
" s FOBOESEENER C@R103%. BE| - T0hELEEER  HEMES. X, TH
7.7%, TH44%., %739%, BLH31% 1.9% '
FEfNEE A 2001FE 8 1967% 7 B
hEsit | H—-HEHASH AR BAMEHAEH
Lo & RNBCES FHNBIZES FRANBIZES
CRE~DT5<)
o . ¥
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3.2z — U /ERB OBTREBONRA > b

HEE FUN=b KSS-694 (ENFAR)
—i& — EEEOAILE
ELha RSB AT ORI ke 2= 3
1. Y- FLHERBICEZORSEERE | 1. ¥ 1—7 L LBiic & 5 OregEis
GIKE - 215 ol ¢ D
= 2, TETREROINAHRIRRZ & 2 IE R E(C 2. BESETCOOMISHERBAHCI L 2EEREEIC
b &I ORESERONuE HEeSCORFERERDNE
. mp | AR IBCT ~2BEORAICTEA~5E | ARKTI1E25mg» 5mo% 1 B 3ERD
BETS. ads, mIRICLETISETS #5132
- FIE AT BB E TR LM EET
=gl BEICE SRR
BEEERAN | S 1— L LERENCH U AEME  41.8% ;;% CERBEE =
BIfFFREE 3.3% USATIZ15mg THiT40%, BS 9%,
B CEALBIEALL I#9%, B887%, ER10%, THI6%,
= C FOMEHHLBIER  BR1A1%, BEVE KL E
BEET{L0.5%, FEIBILER0.4% 65l E T IX3EFR, THI, HELFEESZN
MR ER 1985&F 128 —
BRFESit WA S —
B P35 g il FETHOEGTBICLS
HERHEE
0 10 20 30 40 (%)
I T [ T T
SEEEEE R T T T 117/39
LE@.@—%—:%PEET T
BT R ‘km,m I T T 14748
HitEES
=nE
JERIEEE
BrAafE
wIRAS
=5 il Ena
BT ' [111/62 T 2504 REER
- U iadERE
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N S A T EE N

AEBENOBRFEHEERITA T oL FE (R7u( F)
DOEMTHE, LrL, BfiYV s wFDA704 FOH
NTéd2hicfiliitt s k5, BEIRSICK MR
B ZRIEM L Bz ROFIRE D35 ¥ A THIRE
NEEY, EBALLAREARREIEN, v
L ERBOSBAE IHEETH D, LIFLE, AT

o4 FOFRBZEFOBWIENTERITI LD B,

— R EIMERIZECHER TR LI A THD, B
v+ 1 F20mg@ EWIR S, 775 L il
RILOBEEE A Eh 5 h, FECE, SRIEEO
MTREDRTE, RWRMER (FRRELLE) O8N, A
PR, wikry - BHEMRORMMA & 5 L
EhTnd?, 400 5mg/ADIRESE 2T L0
FEMAEInS32enfEdssd (H2)% do—r
L IEEREL, —ARMCZ X2 SOOI R E T
GC A2 EAENTHY, EHOIERERAT AP
TEROWANEDETEIRETEL, BEERKE R

AT AMESS B, ATEA FOBEGILEDD

TIRENZEDIZE S, IRiMEY = — 7L VEEREFE,
2 SEROD BB AORIMIZ 0 & F & E RIERAP R
T3, ZHeDERIZEZhFIOREIZS b i
DL ER DM, 2AFuA FEGUREINRHTEEI ST
LuANAEEHL, —HNAEBEEE LTE<HEAT
540103, ) RBMIZ X 0EC 3204 TRITIEOR
i, RERA, SRAEUN, RISYEH TRERERR, Y o SEIREAR
(Z KD HERENY - SFEOREER, Sy - o) Y MEIC R
FIER (EHEE) ZENEA N, X704 FORE
IZEDIEER, REF -2 3RFTFINDB, £ < DWUIRLEIK
DEIEDEERR R0 &« — 'V VIERBEIZ B 5545
WO ROBFIZH LD IEROHENEDER
248, A7u4 FORBBIZKDBRT S5 0EERE
F=4ybkli2704 FOMBEEFEREST S LV
TolRWEsS 2228 Eu3. £7210SS-A,
SS-Bifitkd A7 4 FIMFHIEM T 20 EAOHR
Lk bR,

Yax— 7L VERINCAT I MEMM AR, 320
PRI AT SR A L R LT, 2701 FK
EED L VLDE LTSI TVS, ¥ o= L YER
PEDNNGEE1325~43% D & liEhi d B L b, 40~504%

2 O
» o«
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ROZEIZE <, XREEREIIERE S L 2MivE
AMERER, ROAERIRERE T, MEEATR T3 v/ SERTERTE
EMi%% (lymphocytic interstitial pneumonitis) #3% <,
ZA7o4 FRRCRIEY &L, Y=oV VRO 2
FO4 FOFEGE LTRMRAAFTEZI L0D0ED
Ths.

A2704 FOXWEIRE &5 S OIEBEMEAHPES
NTVBH, Y=L IERHICRAREERLED
B AT 2 HREIERFET S & &h, R
fEh o, SRMERERELARELEZD NS,
BEEOCEICF > THRTIRMAE 7S F -2 24T,
$130% D v . — &L VRRBRICA G R, EURMEET
PE=V2ARAHETAIESAS Y, BETIHY ORI
R Th o 7AH UV (HEELE) ORSHEBHTS.
BOEMKIZT) kOB RAIr R BD 6 NE L EIZR
74 FERBHSTHS.

HAEMITEE LT, i, R TELS D
EHTES. RALPOBEERDAHI Y 2 LY
EREON0%EHT I L ENTED, HEER (52
PHEFIEL L) BICBREETH D, RE, HAK
MreHALLT I O—LTEDH, NAEREE A0
TE2LDINRBAT4 FORRBELRALLA TS,
LaL, 274 FiRBEAEL, 15055 TR
B CE D00 % <, MEMMRAOTITEAREG
WEmAED oM 3 LOPREL 5, KAMERIETEIR

fRh L rF=J/OorBE
Lip* 40~€0mg
[REFEMT -3 X 20~30mg
TSN** 40~60mg
AT &5
BRI
BC et rEAT 4 20~30mg
MBS RR 5~10mg
il 5~10my
EABARIA 5~10mg (NSAIDs)
REEE TIRAE 20~30mg
* LIP : lymphocytic interstitial pneumonitis
**TSN ! trigeminal sensory neurcpathy
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ELTZXMERTESHHTH B30, HITLEMELES
{#4 3 Z &2 Strigeminal sensory neuropathy (TSN)
ERENTWA, TSNRARD AT O F, 2L ARk,
FEIHR IO S or £ <, REWIMz -2 R0
TRERD 27 04 FOIR5IEHEHOTMEEL S 5 &
EABbR TG,

FERHEIR & UTEHMIM S & 2540, mAT, [HREE
Oy 2@ L LD REL, 2704 FOR

A

BEIZLDBYHL, AT ERI LN, Wy-ro
Y UMIEICES ML HATH LM, Xl 7A

FRBREES, =35 27 4 »OHES R
EHh5.
BRI TIEO LD D E AT o4 P
JAIE3E (NSAIDs) TIEEAENT Y O —LTE B4,
EEIZVRENOZF o4 FHRIAEELAES 5.
RIEBELUURIMEY 2 = 2L VRO 27 10
{ FOBEROBREZ LD TR, MBROIELENS,
7L F=va ORI ZOREORAOTIERIZED
PT24DLFELDL, 2704 FAMPEL, £4-42
ZOEHERIO DT X 2084, B 75
FAPYURTLEAETEO S raFR T 7 3 F AT
DHRIEIZ1.0~3.0meg/kg/HCREOTHER Ehih, 0
MIR0.75g/mm? T3 ~4 » AZEICEELNLS 1D H 0
o ah A7y I FORMEICE D700 ZFREAGRIR &
25 #1001 B 5 MmEREL3,000/mm*< 54D IkHE
EEAB3EIREBMT LTSNS S, 202K ) D
SRS EBRIEOL ZATHE, BEY v/ MO RS
b)) R T B A SR e P fﬁiﬂ'ﬁt:!iifiiﬁj&: &
htwnd, MPERBLFEO S VA7) VlE,
rﬁniUxﬂﬁLWii%ﬁém&ﬁmmbta%
CIRERHAETFRELILDEELILNS,

LORE

Bbbic |

BH-, SRR, TNF- a FRIEEEZ & 041 I
Alie EOQFRIARAT S HIZ L, 8L uhddiing L LT

WY AhohZENS 5. EhTAs I &,
EFLTHHUIH T B RBR LD BN LD LML =

{uBILHDONTHYN, HWBVLT, Ao THWL

O

19

3.V = U ERBOSREBROR, Vb

REMESIEL I U, W%UERIET & 2nlzai B4V
TR RELMMETEL TL 5850 E & 5 affigtlH
BB &E, PRITHFRIZESTAIATHZIZAD
AN R ARF &R N RNy S VIR K 74 15 G ] | S e L
MTPHROLVRMFLTHE I LEH 6T
FTILEBTWTH S,

1) sall K, Stevenson OD, Mundorf TR
multicenter, randomized stuclies of the efficacy and safety

el al D Two
of cyclosporine ophrhitlmic ¢emulsion in moderate to
severe dry eye disease. CsA Phase 3 Swudy Group.
Ophtbalmology 107 1 631-639, 2000

2) IR D S FIOEBEL ) &= BT — I o A
FE. Crrr Ther 19 1 132-136, 1990

3) Nusair 5, Rubinow A I The use of oral pilocarpine in
xerostomin and Sjogren's syndrome. Semin Arthritis
Rheunr 28 1 360-367, 1999

4) Vivino FB, Al-Hashimi I, Khan Z ef af .

tablets for the trearment of dry mouth and dry ceye

Pilocarpine

symptoms in patients with Sjogren syndreme: a

randomized, placebo-conrrolled, fixed-dose, multicenrer

trial. PO2-01 Stucly Group.  Arch Jntern Med 159 1 174-
181.1999
5) TRHF o 2 AT HNIOMgEE NS Y F 0~ T+ — 4

H— 3K, 190859

6) Petrone D, Condemi JJ, Fife R of af 2 A double-blind,
randamized, placebo-controlled study ol cevimeline in
Sjogren’s syndrome patients with xerostomia and
keratoconjunctivitis sicen, Aethritis Rbeenr 46 1 768734,
2002

7) Fries JF I Toward an understanding of [uticnt outcome
measurement.  Arthritis Rbenm 26 © 097-701,1983

8) Hilllf—, Frikais, Fﬂe“.ﬁ&'f"it‘ti:b»:lli}ﬁiiﬁiz%ni ¥
PEOQWG &R, € EIEE 27 1111-1116,
1979

HHEF EE (Take masami)
10804 PRSP ESEER

1085~88H REF R+ EY Prof. N.

Tala.IJ)t: T =7 l/‘/f‘ixﬂimﬁﬂm.

WP R, U F RS

ok DU

CONAR " COTF L TIZ&US xr—F L

AERBORBEFURFERALTOLS.

—1565—

O

.

Q



{(~U 4 ba—TOFE)

Rt

FIRXFEFEREIRGHUR

M PR =

RS FEF AR ER AR ZPTAM

“ | BRI

R EAR R G

=R

—156—



F3IE HEITVUTT M—TAD;EENMEETHE AR

g [issential Points
> SLEDWERMAMOREIZSHIZoT
X, RO AR HEEHD
Thb.

b BIBREATTOAL FREE, —HD
IWEEF TS L F=vo 60
mg/day, WPESE~EEOHITIE 30 ~
30 mg/day L O EIIET 3,

P EEFIRCEBTICH LTI, BITE
AT YA FO v AR aieiit]
BoHzEET .

@ SLE disease activity index (SLEDAI)
@) — 7 2% % (lupus nephritis)
Ot ) B8 P AE £ B (anti-phospholipid

syndrome)

a EHEMIUSFY,—FX (SLE) OEEH

£ DEFH
1) ZIEEEMEOET

1992 4 {2472 P8 & #1172 SLE disease activity
index (SLEDAD &, SLE CH LI 2 8L
H-BRERETEEEICIGCTCATIELE
LOTHY, ZOMEMIC L > CisHEHEZ ¥
EBTAHLDTHD(F1) Y. SLEDAI Tidst
23 B OEMEIRH (BRRFEIRS X UHREMR)
PFHETFERMETIC X VB SR, ToORER
IR L TR 5O —|254), 85818
H, 45 6IHA, 256HAB, 1 S3WAE R
ITEENRTLZOMEHMTH L. S5 IIK
IHETIERIERESHZ W2 10 ALRIZES G A
R AFEMT AIFROER LM STy
LEICHEMA LD L s Twa, JBE, 1FE
D EHLFIGHETIZ 10~ 15 L ELoHEE T
TEERTWS, 20 SLEDALIZBITE b EIRE
EHZHW SR TS, B RREDEAR
ARSI N T ET WA B S S,

—7F, bAPEIIBWTIE, BBieo £iF

258

EHBOREMAIMICILIIC X ¥ SLE 158y
EEHMIREERTVWL(E|2)?. 2hitks
EEDOREI957%T, 5L 400 T
Y. I LICHEEVMEORMo R, Bk
e LORRICIRAV LR B, Bithsto
WEILHVAIZEERANTS S Lidviagiy

@3 sieEmnyERE(o D)
2k

EabTiEn

I (HE A &)
OMERET R AEREE
FRIETOHE (30 mm/hr BL L)
fEHE PR ILAE (CHS0:20 Uimd BLF)

B M ER R AE (4000/mm? LAT)

BT AT I MIE3S g/dl BLTF)
LE #8083 721X LE 7 A FBt4

(FRAtirei i HCRIERENEIL, 1Af 60 4)

® N AW

e

R siEoBRFEHSEERSE

1. BEE
FA4ATAL FE
s, FERLAELR
BOET#, MHrE
Raynaud 3%
AR (R OB
FRIGHERE BROEBQR
2. hERAE
FEHRAR
predinRic syl
AN VE BB IR
A tARAE IR (AN AR S, RERide, 4%gsid
IRREIR & &)
YR (E BLOBTE )
3. MAE
F 70— YRR
B (BaGETE, 1B
PARFREEE R (v A TR, M, g
(gL R
MIRCIENG 2, B
Bl 7% ML E AE
SHtEm i - mieiE

(AN r R B TR EHR AR 78N, 1901)
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PREERY

A fEK (8)

28 HAEMREE (8)

RAIREE (B)

AR HERE TR (8)
— 7 ATES (8)
B L FeE 22 (8)
I 42 (8)

B 45 {4)
Hng(4)

FI4EER (4)
IR (4)
AER(4)

BRIR (4)

gz gs(2)
BEA(2)
FER BT 5 (2)
Trap 4 (2)

M A mAE (2)

$U DNA Fiife B8 (2)

(1)
InAMEEA (1)
B MR (1)

C BEBEORBEOREIIET  EREIEDRET O

LM, S5EL, EHLESRNOME, BEASOREL, B2 IELEES
B, ZWROBRMS D VWIIERE TR RSt REECEWLEED L
OiEENT A

Rl - B2 0o MBI DR E 242 ) ST (It REL,
EWROER A S). LR AHET L4 EMED, BLUBHCYTIES
Qo e GRARE, S5EEEL, TIRIZIZENER, T 7 3HmE
BEHOREEFLGET) 0200 2 BEL LS ¥ B892, AR
B, BEUHNRBEOSOIRBRAT S

SLE OMBRELHE (MAEMRTEE, ML, IREIEOBH T3, Bl
#EFED). BIUE, BEFQEMMERROB SRS TS

LRI - SRS OLE T /- h i
EREOHRMETN. FEBOIELH 22T, HEMBMECEELLW
FLi{BI o -MMEREE. BIRFELEIRNTS

B, BHE, AAWMETIEEE, MBEREE, MTHRmeE, Fdsmdbsn
IEIRERIC X A MR

P9 b AV BUR OER, JERRE 3 7 R BIMMUGE) 245 =0 b OB S
CK/ITMFS—Y¥OEREAE, HEERIHERENT IS ERFTR
3 WAL O & BT

R &-FR 4R S A2 AR BRI 4

FRLER 5 AL EAERSASSREF. B, BRI s3toEIcL 03B
R LZ 0524 L EOEBR E 22 ERED 0.5 grahr L EDRERD
¥

BiEk s BWELEAER SR, Rt

FAERE O - R EREIIER

H MR E ARV EAMORECH A LHRIARER

OIS & -l SRR O - 2 MR T A RER

FaRBR s & 2o AR & 1D MBS LT & 2 N £ 2o B ML oD BRI, (M
ERggE, LBEWTH, EAORAAER, Lro-—Eodklkb—oitlhig
e (AT AL 1

CH50, C3, TR OEETRUT~DEL

Far 7 v A TEEEER 25U E, £ 3oRETCHOTEMEL L~
WBTLE, Bz L b0 EERATE

AR S 10 75 mm® £

B MLER 3,000/mm® #:§i5

(XHk1 & hee%)

HBVIE Gffup date H 259
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178 iR - HERICBITIBERDG

— R
P RAICN LTk, fFEMH S i
7p o 72 B 5 T NSAIDs & DMARD:s & -
FT<THIEL, L Fovaraik
(10 mg/day 12 ) D5 =179
P VIREMAEBEOBEIIH LT
12, MBRETTFHTL720EBRET
A OREEIT).

P aRRTRE, WECEE) IR D
e g iz fE vy, SLE DI
HWET I EVE .

@4+ F L F Y — b (methotrexate)
@Y > BEFH4F (anti-phospholipid antibody)
©5i4: 18— 7 A (neonatal lupus erythematosus)

a PBEEUYOIF(RA)
1) RADHRICRIEFTEE

RA F@ ORI RIDTREE, M
fen EOBRRIGEERVTIZELAEAGR
v, B LARA ML TRV LR TV AIEHE
AT B 2 EATE W, FERT A N
S (NSAID) W T O AY &5 vV DEE
HE2EET S I &0 5, EIRMM SRR
FIERET L WEEEAITEB SR TV DA%, fE5
A THTLIEF Y ARS50E SSRGS
nTwizw, —KF, YU Y < FE(DMARDs)
21, BEZHORROD D b ONE ERR
SETH L, D, A FFLEY—FEED
LW (4 —F /T 4 IOV TS AT
SERENRTVA, BIFEEATOA Fid7L
FovorThIBR TR IS 2D
BAOBEEIIIE A Ky,

2) MRDRA CRIETRE

— IR I RA DIREIEE BT T 5.
TO—DOREE LT, BREHIIEESN
A HLA-DR JUEASTA 5§ 2 FTREMEANERN &
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Abstract

Nurse-like stromal cell lines from the synovial tissue of
patients with rheumatoid arthritis (RA-SNC) produce, on
coculture with lymphocytes, large amounts of proinflammatory
cytokines. In the present paper, we analyze the molecular
events necessary for the induction of cytokine release from
RA-SNC cells, and particularly the roles played by cell
adhesion and the transmigration (also known as
pseudoemperipolesis) of lymphocytes. For this purpose, the
effects of various mAbs on the binding and transmigration of
a human B-cell line, MC/car, were examined using a ¢loned
RA-SNC line, RA-SNC77. To analyze the role of lymphocyte
binding and transmigration on upregulated cytokine
production by the RA-SNC77 cells, we used C3 excenzyme-
treated MC/car cells, which could bind to RA-SNC77 cells
but could not transmigrate. Treatment with anti-CD28 or anti-
CD49d mAb significantly reduced binding and transmigration
of the MC/car cells. In contrast, the neutralizing anti-

CD108/vascular cell adhesion molecule 1 mAb did not show
any inhibitory effect. Likewise, none of the neutralizing mAbs
against CD11a, CD18, CD44, CD48e, or CD54 showed
significant effects. Binding of C3-treated or untreated MC/car
cells to RA-SNC?77 cells induced comparable levels of IL-6
and IL-8 production. In addition, the enhanced cytokine
production by RA-SNC77 cells required direct lymphocyte
contact via a very late antigen-4 (VLA-4)-independent
adhesion pathway. These results indicate that, although both
the VLA-4-dependent/vascular cell adhesion meolecule 1-
independent and the VLA4-independent adhesion pathways
are involved in MGC/car binding and subsequent
transmigration, only the VLA4-independent adhesion pathway
is necessary and sufficient for the enhanced proinflammatory
cytokine production by RA-SNC77 cells. The transmigration
process, which is dependent on Rho-GTPase, is not a
prerequisite for this phenomenon.

Keywords: cell adhesion, cytokine praduction, nurse cells, theumatoid arthritis, transmigration

Introduction

Nurse cells were first recognized in the thymus, where
they form a unique cellular complex with thymocytes 1,2]
and have been implicated in the positive and negative
selection of the developing thymocytes [3-6]. We previ-
ously established nurse-like stromal cell lines from the
synovial tissue of patients with rheumataid arthritis

(RA-SNC) [7]. These stromal cell lines are large adherent
cells with multiple long cytoplasmic projections, and are
morphologically distinct from typical fibroblasts or
macrophage-like cells. When cocultured with lympho-
cytes, the stromal cell lines avidly bind the lymphocytes
and readily allow them to transmigrate beneath the
RA-SNC cells. This cellular interaction, pseudo-

bp = base pairs; BSA = bovine serum albumin; C5-1 = connecting segment-1; DMEM = Dulbecco's modified Eagle’s medium; ELISA = enzyme-
linked immunosorbent assay; FCS = fetal calf serum; FITC = fluorescein isothiocyanate; IL = interleukin; mAb = monoclonal antibody; PBS = phos-
phate-buffered saline; PCR = polymerase chain reaction; RA = rheumatoid arthritis; RA-SNC = nurse-like stromal cell lines from the synovial tissue
of patients with rheumatoid arthritis; VGAM-1 = vascular cefl adhesion melecufe 1; VLA-4 = very late antigen-4.
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emperipolesis, is a characteristic feature of nurse cell
interactions with lymphocytes.

The RA-SNC are capable of supporting cell proliferation
and immunoglobulin secretion of B cells in vitro [7], and
they spontaneously produce a variety of proinflammatory
cytokines [7). On direct cell-to-cell contact with iympho-
cytes, RA-SNC secrete a large amount of proinflamma-
tory cytokines, including IL-6 and IL-8 [7]. Because the
stromal cells with the apparent nurse-cell-like activity can
be generated from long-term cultures of synovial tissues
or bone marrow of rheumatoid arthritis (RA) patients, but
not from non-RA controls, we speculated that the nurse-
like cells might contribute to the dysregulated immune
responses observed in RA patients by interacting with
infiltrating lymphocytes in the microenvironment of the
RA synovial tissue or bone marrow [7-8]. The cellular
and molecular events leading to the enhanced proinflam-
matory cytokine production by the RA-SNC have net,
however, been fully characterized.

In the present study, we attempt to characterize the mole-
cular events required for enhanced cytokine production by
RA-SNC, and examine the adhesion pathways involved in
the interaction between lymphocytes and a cloned nurse-
like cell line, RA-SNC77, generated from the long-term
culture of RA synovial tissues. We also examine the rela-
tive contribution of lymphocyte binding and subsequent
transmigration to the accelerated proinflammatory cytokine
production by the RA-SNC77 cells, and show that
lymphocyte binding mediated by the very late antigen-4
(VLA-4)-independent pathway is sufficient to induce the
accelerated proinflammatory cytokine production.

Materials and methods

Cell culture

RA-SNC clones were obtained as previously described
[7). Briefly, RA synovial tissue was cut into pieces and
digested with 0.1% collagenase Type IV {Sigma, St Louis,
MO, USA), 0.1% hyaluronidase (Sigma), and 0.01%
DNAse (Sigma). The resultant single-cell suspension was
plated onto culture dishes and maintained in DMEM
(Gibco BLR, Grand island, NY, USA) containing 10 mM
HEPES, 1mM sodium pyruvate, S50pM 2-mercap-
toethanol, 10 mM NaHCO,, 2 mM L-glutamine, 1% (/)
100 x nonessential amino acids (ICN, Costa Mesa, CA,
USA), 100 U/ml penicillin, 100 pg/m! streptomycin, and
10% heat-inactivated FCS {Hyclone Laboratories, Logan,
UT, USA). After four to five passages, leukocytes and
macrophages were removed from the culture and only the
adherent, and apparently homogeneous, stromal cells
remained. These were then cloned by the limiting dilution
method and examined for the ability to mediate pseudo-
emperipolesis. One of the RA synovial nurse cell clones,
RA-SNC77, which showed a strong pseudoemperipolesis
ability, was used in this study.

Human B-cell lines (MC/car and Nalm-8) and a T-cell line
{(Jurkat) were obtained from the American Type Culture
Collection {Rockville, MD, USA). A human T-cell line
{Malt-17) was a kind gift from Dr } Minowada (Fujisaki Cell
Center, Okayama, Japan). The B-cell and T-cell lines were
maintained in RFMI 1640 medium (Gibco BRL) containing
the same supplements as already described for the RA-
SNC?77 line.

Reagents

Mouse mADbs against human adhesion molecules
{CD11a-5ES6, anti-human CD11a/LFA-1a; AZN-L27, anti-
human CD18/integrin B2; Lia1/2, anti-human CD28/inte-
grin B1; 5F12, anti-human CD44; ACT-1, anti-human
integrin o4pf7) were obtained through the Vith Human
Leukocyte Differentiation Antigen Workshop (Kobe,
Japan, 1996). HP2.1 {anti-human CD49d/VLA4q),
RR1/1 (anti-human CD54/intercellular adhesion molecule
1), and 1.G11B1 {anti-human CD106/ascular cell adhe-
sion molecule 1 [VCAM-1]) were obtained from Coulter
(Hileah, FL, USA). KH33 (anti-human CD48e/VLAS0)
wag from Seikagaku-Kogyo (Tokyo, Japan). C3 trans-
ferase, an inhibitor for the small GTPase Rho, was kindly
provided by Dr S Narumiya (Kyoto University Graduate
School of Medicine, Kyoto, Japan).

Surface antigen analysis

Cells were incubated with each mAb for 30 min at 4°C, and
washed twice with PBS containing 0.1% BSA. The cells
were then incubated with FITC-conjugated goat anti-mouse
IgG for 30 min at 4°C, and washed twice. The stained cells
were analyzed on an EPICS-XL flow cytometer (Coutlter).

Reverse transcription-polymerase chain reaction

Total RNA was isolated using TRIZOL {Gibco BRL)
according to the manufacturer's instructions, First-strand
c¢DNA synthesis from total RNA (1 pg) was performed
using Ready-To-Go™ (Amersham, Uppsala, Sweden) with
an oligo{dT) primer. PCR was carried out using primer
pairs specific to the connecting segment-1 (CS-1) isoform
of fibronectin (5-CATCATCAAGTATGAGAAGCC-3 and
5-GCTGAATACCATTTCCAGTG-3’) [10], to SDF-1e
(5"-TGGATTCAGGAGTACCTGGA-3' and &-CGTAT-
GCTATAAATGCAGGG-3) [11] or to CXCR4 (5-TTC-
TACCCAATGACTTGTG-3° and 5-ATGTAGTAAG-
GCAGCCAACA-3) [11] with ExTag polymerase
(TaKaRa, Otsu, Japan) under the following conditions for
27 cycles: 94°C for 30s, 57°C for 30s, and 72°C for
30s. As a control, a primer pair for B-actin (5’-CAAGA-
GATGGCCACGGCTGCT-3’ and 5-TCCTTCTGCATC-
CTGTCGGCA-3) was used. PCR products were
analyzed by agarose gel electrophoresis.

Treatment with mAb
Lymphoma cells were pre-incubated with DMEM contain-
ing 20 pg/ml mAb for 30 min at 4°C before the adhesion
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assay was performed. Cultured RA-SNC77 cells were
similarly pre-incubated with mAb for 30 min at 37°C
before coculture. The antibody-treated cells were then
used without washing for the adhesion and transmigration
assay, as described later.

Treatment with Rho inhibitor C3
MC/car cells were pre-incubated with DMEM containing
various concentrations of C3 transferase for 48 hours.
Cells were washed three times with RPMI 1640 without
FCS to remove free C3 transferase and were plated onto
a monolayer of RA-SNC77 cells.

Adhesion assay

Adhesion between the RA-SNC77 and lymphocyte cell
lines was evaluated as previously described [12].
RA-SNC?7 cells were plated into 96-well flat-bottomed
cufture plates at 1 x 104 cells/well and cultured for 2 days
before use, Lymphocytes (4 x 10° cells/ml) were labeled
with 5 UM 2',7"-biscarboxyethyl carboxyfluorescein tetra-
acetaxymethyl ester {Dojindo, Kumamoto, Japan) in RPMI
for 1 hour at 37°C, were washed with RPMI containing
10% FCS, were resuspended in DMEM containing 10%
FCS, and were plated (2 x 105 cells/well) onto a mono-
layer of RA-SNC77 cells with or without mAb (in tripli-
cate). After 30 min of incubation, the wells were entirely
filed with DMEM and sealed tightly. The culture plates
were then placed upside down for 30 min at room temper-
ature without agitation. Nonadherent cells were removed
by discarding the medium and gently washing twice with
PBS. The residual adherent cells were solubilized with 1%
NP40 in PBS, and cell adhesion was estimated by
measuring the fluorescence intensity of each well using a
fluorescence mictoplate reader {Fluoroscan Ascent; Lab-
systems, Helsinki, Finland).

Cell transmigration

RA-SNC77 cells were plated into 12-well flat-bottomed
culture plates (2 x 104 cells/well) and cultured for 2 days
before use. Lymphocytes (1 % 108 cells/well) were plated
onto the monolayer of RA-SNC77 cells with or without
mAb, and were incubated for 2 hours. The lymphocytes
bound to the surface of RA-SNC77 cells were removed by
vigorous washing, and pseudoemperipolesis was exam-
ined with an inverted phase-contrast microscope.
RA-SNC77 cells with more than three lymphocytes under-
neath them were regarded as positive for pseudo-
emperipolesis. At least 200 stromal cells were counted in
each experiment.

IL-6 and IL-8 production by RA-SNC77 cells

MC/car cells (1 x 108 cells/well) were plated onte a
monolayer of RA-SNC77 cells in 12-well culture plates
that had been prepared as already described. The culture
supernatants were harvested after 48 hours of coculture
and, after removing the cells and debris by centrifugation,

Available online http://arthritis-research.com/4/6/R10

Figure 1
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Cellular interaction between human lymphoid cells and RA-SNC77
cells. (a} Adhesion between lymphoid cell lines and RA-SNC77.
Biscarboxyethyl carboxyfluorescein-labeled lymphoid cells

(2 x 108 cellsfwell) were plated onto a monolayer of RA-SNC77 cells
{1 x 104 cells/wel!) in a 96-we!l flat-bottomed culture plate. After

30 min of coculture, the nonadherent cells were removed and the
fluorescence intensity of the adherent cells was measured. Results are
expressed as the means t standard deviation of three different
experiments. {(b) Transmigration of lymphoid cell lines underneath
RA-SNC77 cells. RA-SNC77 cells (2 x 104 cells/well) were cultured
for 2 days in a 12-well culture plate. Lymphaid cells (1 x 108 cells/well)
were plated onto a monolayer of RA-SNC77 cells and incubated for

2 hours. The lymphoid cells bound to the surface of the RA-SNC77
cells were removed, and the interaction between these cells was
examined with a phase-contrast microscope. RA-SNC77 cells holding
more than three lymphoma cells beneath them were defined as
positive for transmigration. At least 200 RA-SNC77 cells were
counted in each experiment. Results are expressed as the percentage
of positive cells to tolal cells. Values are the means £ standard
deviation of three different experiments.

stored at —20°C until needed. Concentrations of IL-6 and
iL-8 in the cell culture supernatants were measured using
ELISA kits {Quantikine; R&D Systems, Minneapclis, MN,
USA), according to the manufacturer's instructions.

Results

Enhanced cytokine production from RA-SNC77 cells by

coculture with lymphoid cell lines

Various lymphoid cell lines bound well to the RA syn-
ovium-derived stromal cell clone RA-SNC77 (Fig. 1a). The
lymphocyte binding occurred in 15 min and reached a
plateau by 30min. Bound lymphocytes subseguently
transmigrated beneath the RA-SNC77 cells (pseudo-
emperipolesis), and the transmigration reached its
maximum level by 2hours (Fig. 1b). As we previously
demonstrated with synovial tissue-derived B cells [7],
coculture with lymphoid cell lines provoked enhanced
proinflammatory cytokine production from the RA-SNC77
cells, with varying degrees of induction {Fig. 2). Of the cell
lines examined, the human B-cell lines MC/car and Nalm-6
showed the greatest ability to induce cytokine production

Page 3 of 8
{page number nat for citation purposes)

—166—



Arthritis Research Vol 4 No 6 Takeuchi et al.

Figure 2
M IL-6 (pg/mI)
5000 10(1100 15000
1 A 1 L
RA-SNC77
alone
+MC/car
+ Naims IR —
+Mott-17
+ Jurkat
L) T T T
2500 5000 7500
3 IL-8 {pg/ml)

Cytokine production from RA-SNC77 cells cocultured with lymphoid
cell lines. RA-SNC77 cells (2 x 104 cells/well) were cultured for

2 days in a 12-well culture plate. Lymphoid cells (1 x 108 cells/well)
were then plated onto the monolayer of RA-SNC7?7 cells and further
incubated for 48 hours. The culture supematants were harvested, and
the concentrations of IL-6 and IL-B wete determined.

by the RA-SNC77 cells, and MC/car cells were used for
further analysis.

MC/car cells were positive for the expression of CD11a,
CD18, CD29, CD48d, CD44, and CD54 (intercellular
adhesion molecule 1), but were negative for CD49e and
CD106 (VCAM-1) (Fig. 3). MC/car cells were also positive
for integrin 4P7 (data not shown) and a chemokine recep-

Figure 3

tor CXCR4 (Fig. 4). The RA-SNC?7 cells were positive for
CD29, CD48e, CD44, and CD54, and only weakly positive
for CD106, but were negative for CD11a, CD18, and
CD49d (Fig. 3). RA-SNC77 cells also expressed a CS-1
isoform of fibronectin and a chemokine SDF-1¢ {Fig. 4).

Molecular events involved in MC/car cell binding to,

and transmigration through, the RA-SNC77 cell layer

To investigate the contribution of various adhesion mole-
cules to the adhesion of MC/car cells to RA-SNC77 cells,
we used their respective neutralizing mAbs. Figure 5a
shows that treatment with anti-CD29 (integrin 1 chain) or
anti-CD49d (integrin o4 chain) reduced adhesion of
MC/car cells to RA-SNC77 cells mildly to moderately
(percent of control + standard deviation, 82.7 +3.1%
[P<0.05] and 61.9 % 6.8% [P<0.01), respectively) but
that anti-integrin 437 was ineffective, indicating that inte-
grin a4p1 (VLA-4) on MC/car cells mediates, at least in
part, cell adhesion to RA-SNC77 cells. In contrast, the
mAb against CD106 (VCAM-1) did not inhibit MC/car
cells binding to RA-SNC7?7 cells, suggesting that CD106
does not play a significant role in adhesion of MC/car
cells, although its corresponding receptor (41 integrin}
does. Other neutralizing mAbs against CD11a, CD18,
CD44, CD49e, or CD54 showed no significant effects on
MC/car cell binding (Fig. 5a). These results indicate that
adhesion molecules, as yet undefined, mediate the remain-
ing {~60%) MC/car cell adhesion to RA-SNG77 cells.

Because integring and CD44 have been implicated in cell
motility, we next investigated the role of 1, B2, and B7
integrins, as well as CD44, in the transmigration of

MC/CAR

j I‘CDﬂa j ﬁ CD18 j ’,-'; :500291 'ﬁ CDA49d

RA-SNC77

Number of cells

~{\ CD4ge | ~ cD44 cD54 CD106
17
JANERVE SR FZNG
j 4 cD11a | ﬁ cms] #:Ccnzg ﬁcmgd

ryf\CDse |~ flcDs 054 | cD108
- f -

Fluorescence intensity (log)

Surface expression of adhesion molecules by MC/car and RA-SNC77 cells. Cells were stained with the indicated mAb and analyzed on an Epics-
XL flow cytometer. |sotype-matched antibody was used as a negative control.
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Figure 4 Figure §
(a)
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Expression of the connecting segment-1 isoform of fibronectin €D4Ge
(FN/CS-1), SDF-1 and CXCR4 in RA-SNC77 cells and MC/Car cells. cD49d
Agarose gel electrophoresis analysis of cONA fragments amplified by CD44
PCR using primer pairs specific: to the CS-1 isoform of fibronectin cD29
(307 bp), SDF-1 (230 bp), and CXCR4 (206 bp). f-Actin (275 bp) cD18
was used as a positive control. CD1a

MClcar cells underneath RA-SNC77 cells. Figure 5b
shows that treatment with anti-CD29 (integrin B1) or anti-
CD49d (integrin ad) significantly reduced the transmigra-
tion of MClcar cells (46.716.1% [P<0.01] and
30.6+17.1% [P<0.01}], respectively). Antibodies
against CD11a, CD18, CD44, CD49e, CD54, CD108,
and integrin o4P? showed no effect. These results
suggest that integrin 04f1 is important for the transmigra-
tion of MC/car cells undemeath RA-SNC77 cells. The
transmigration process was apparently Rho GTPase
dependent, as shown in Fig. 6, since pretreatment of
MClcar cells with the Rho-specific inhibitor C3 trans-
ferase significantly inhibited the transmigration of MC/car
cells underneath RA-SNC77 cells.in a dose-dependent
manner, whereas the same treatment did not inhibit the
adhesion of the MC/car cells at all. The inhibition of trans-
migration was apparently not due to changes in the
expression of adhesion molecules, because C3 trans-
ferase treatment did not affect the cell surface expression
of adhesion molecules including CD11a, CD18, CD29,
CD49d, CD49e, CD44, and CD54 (data not shown).

Enhanced proinflammatory cytokine production by
MC/car cells binding to RA-SNC77 cells

We previously reported that the production of various pro-
inflammatory cytokines by RA-SNC cells was significantly
enhanced on coculture with human B lymphocytes, and that
direct cell-to-cell contact was necessary for the augmenta-
tion of the cytokine production by the RA-SNC cells (7).
However, the relative importance of lymphocyte binding and
subsequent transmigration had not been evaluated.

0 20 40 60 80 100 120 140
% relative to control

The effect of antibody treatment on adhesion and transmigration of
MC/car cells. (a) Binding of MC/car to RA-SNC77 cells.
Biscarboxyethyl carboxyfluorescein-labeled MC/car cells

{2 x 105 cells/well) were plated onto a monolayer of RA-SNC77 cells
(i x 104 cells/well) with or without mAb (20 pg/ml) in a 96-well
flat-bottomed culture plate. After 30 min of coculture, nonadherent
cells were removed and the flucrescence intensity was measured.
Results are expressed as the means t standard deviation of three
different experiments. * P < 0.05 compared with control, ** P< 0.01
campared with control. (b} Transmigration of MC/car cells underneath
RA-SNCT77 cells. MC/car cells (1 x 108 cells/well} were plated onto a
monolayer of RA-SNC77 cells (1 x 10* cells/well) with or without mAb
(20 ug/mN in & 12-well flat-bottomed culture plate. After 2 hours of
coculture, MC/car cells bound to the surface of RA-SNC77 cells were
removed, and the interaction between these cells was examined with a
phase-contrast microscope. RA-SNC77 cells with more than three
lymphoma cells beneath them were defined as positive. At least

200 RA-SNC77 cells were counted in each experiment. Results are
expressed as the means * standard deviation of three different
experiments, © P<0.01 compared with control.

To investigate whether lymphocyte binding or transmigra-
tion, or both, play a role in this phenomenon, cytokine pro-
duction by RA-SNC77 cells was examined using C3
transferase-treated MC/car cells, which are capable of cell
adhesion but not of transmigration. RA-SNC77 cells pro-
duced comparable levels of IL-6 and IL-8 when cocultured
with either untreated MC/car cells or C3-treated transmi-
gration-defective MC/car cells (Fig. 7), suggesting that
MC/car cell binding per se is sufficient to enhance the
cytokine production in RA-SNC77 cells. However, the
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Figure 6
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The effect of C3 transferase on the adhesion and transmigration of MC/car cells. (@) MC/car cells were pre-incubated with C3 transferase at the
indicated concentrations for 48 hours before coculture. Cellular adhesion and transmigration were evaluated independently, as described in Fig. 1.
Values are means £ standard deviation of three different experiments. (b) and {c) Phase-contrast micrographs of MC/car cells transmigrated
underneath RA-SNC77 cells. Untreated (b) or C3-treated {c) MC/car cells were plated onto a monolayer of RA-SNC77 cells. After 2 hours
incubation, MC/car cells bound to the surface of RA-SNC77 cells were removed by vigorous washing. Transmigrated MC/car cells showed

phase-dense and flattered morphology.

Figure 7
Addition to W IL-6 (pg/mi)
RA-SNCTT . 5000 10000 _ 15000 _ 20000
medium
+anti-CD49d
+MC/CAR T -

+anti-CD4sd g_\_‘
and MC/CAR
+Ca:treated |
MC/CAR |
2500 5000 7500
[ 1L-8 (pg/mi)

" 10000

The effect of anti-VLA-4 antibody and C3 transferase on cytokine
production by RA-SNC77 cells. Supernatants wera harvested at

48 hours of coculture of MC/car cells and RA-SNC77 cells, under the
indicated conditions. Concentrations of [L-6 and IL-8 in the cell culture
supernatants were measured using ELISA kits. Values are means of
duplicate assays.

addition of anti-CD49d (integrin o4), which inhibited
MC/car cell binding to RA-SNC77 cells by approximately
50%, showed no significant inhibitory effects on IL-6 and
IL-8 production. This suggests that VLA-4 (04p1)-inde-
pendent lymphocyte adhesion induced the enhanced
proinflammatory cytokine production by the RA-SNC77
cells.

Discussion

RA is characterized by chronic infiltration of T lymphocytes
and B lymphocytes, plasma cells, and macrophages into
the synovial tissue of joints [13,14). High levels of pro-

inflammatory cytokines are invariably detectable in RA
synovia with severe lymphocyte infiltration [14-18], sug-
gesting that a signal(s) directing prolonged cytckine syn-
thesis is present within the synovial tissues of RA patients.
We previously established several RA-SNC cells that
produce a large amount of proinflammatory cytokines on
direct contact with iymphacytes [7]. In the present study,
we focused an the mechanisms of the cell contact-medi-
ated cytokine production by the RA-SNC cells, and exam-
ined, in paricular, the adhesion pathways involved in the
cell contact and the subsequent transmigration of the lym-
phocytes. We also attempted to verify whether cell adhe-
sion or transmigration, or both, is important for the
production of the proinflammatory cytokines by the RA-
SNC cells.

To assess the relative contributions of cell binding and the
subsequent transmigration of lymphocytes in this phenom-
enon, we took advantage of transmigration-defective
MC/car cells pretreated with C3 transferase. The present
results suggest that lymphocyte adhesion itself is suffi-
cient, and that transmigration is not required, for induction
of a high level of cytokine production by RA-SNC77 cells.
In addition, since an anti-VLA-4 mAb did not affect
cytokine production by RA-SNC77 cells at all, but signifi-
cantly inhibited MC/car cell binding, our results suggest
that one or more VLA-4-independent adhesion pathway is
involved in the enhanced cytokine production by
RA-SNC77 cells. Adhesion malecules previously identified
in synovial tissues in RA patients, such as VAP-1 [19,20]
and activated leucocyte cell adhesion molecule [21,272], do
not appear to be involved in the binding of lymphocytes
to RA-SNC77 cells, since flow cytometric analysis indi-
cated a lack of expression of these adhesion molecules
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