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Fig. 2. BiV MY —L P Hifk (anti-P) IZ & B RKifM0
BIRD TNF-a & & IL-6 EEDIEHMER

P2 L CERT 2 2 2R D,
IFN- a % IL-6 OEAITHEIC KL S5 X 95
Lo REE I BRI N, CNS V—T ZAD%
JEIZW D TR R EEZLND,
PANRARPARORER T A P —TIZDn T
BWELEARETH S, il SLE TAL N5
DNA fifkoiciiEfiBosrvy I VRV
y— LGt AT 7Ry FORESH, Zobifk
YT ADORIES L AR T R
b= VAR IS E VDY, ZOHifkE CNS
V=7 A BB R DT bR & O RFERTow
TEHSHEHSPICL TS DENH A ).

3. CNS =T ADAR
EROERITEIEREATOA BT, T57%%)
BEAESNEWEEE, AT704 POV AHE,
cyclophosphamide (= & F &% ) o5 (B H
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BHWE SOV AHR) B EfTh LA, IT4ERL CD20
£ J 79 —F WHAK (rituximab (V) Y F 3 ) A
CNS V=7 ADRBIBTHYTH L &)
W h e TN TWBY, CNS Vv — 7 A DB B
B OPAERITER R M T 5 L 2E 2
AL, Z O rituximab OXEIZIER IZEBREEV.

H1& Behcet KO

1. ERERRIISHEL

Behget i 12 517 B PR 2213 R IR IR
WA RE 2 EOMEREIER T2 b0 & (0
20%), WEZIERT S b0 (F 80%) 1K s
N, $HEEPFOMR Behcet 1§ (NB) & IR &
D% T NB I, Behcet FiFSIE IS IAE %
- BRI L, MmERE & BEICHET 2
fEmAsd 5. NB IZBW TSR M iE IR
DI 225, FOEBERIEBEI/NE - Bt
S ORISR OB ELC D  BICR & s
A, Fiz, NBIEERMIZIZSMWER & BHELEST
BMo2BZodonsd.

2. 248 NBY

APER NB 13— BRI 388 % - 7o RN 25
ME LD, THITHRERRMERELZEIEE
F MR D Z LD WY, BIRBROE
REFDLZ LIZTFT . BEEINMIZ MRI @
T2 SEEER 7 VTEHZIIBWTEESEE L
TR S5, BT, Mais X oEaop
HEEU Lo EAZRY. MRS Tl hEkoE
AT A, WK IL-6 WML FHIC AT 5
TENEL, TORTEEUBILESL K& CER
%%, Behcet W OMFEMEOMEICHE A TH 5
cyclosporin t¥ NB BROIERZFHER L, ZOBER
AP S MM OB (MR NB) & & 5 Z &8
%\, cyclosporin # 58 O P AX MRERGZE T b B
IL-6 ® EAED LN L, SR NB, & I2h
RITEDSELT T DR U Td e 22 &
BE~KBOREREAT A FOHRGEIT).

3. 1BEMETTES NB (Table 2) 2

AWM NB L3R, BIFREA TS N
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Table 2. {BIEETEHE Behcet THDIFH

patients CNS manifestations

finding on MR scans

58, F  dementia, ataxia, dysarthria
68, M  dementia, ataxia, dysarthria
dementia, ataxia, dysarthria
psychosis

zzzzzznzz

dementia, ataxia, dysarthria
psychosis, ataxia

dementia, ataxia, dysarthria
dementia, ataxia, dysarthria
dementia, ataxia, dysarthria
dementia, ataxia, dysarthria

WO OO U A R®N
F 5

N O »O O,

scattered T2 high, Bs atrophy
scattered T2 high, Bs atrophy
Bs atrophy

unremarkable

dementia, myclonus, ataxia, dysarthria  Cbr & Bs atrophy

scattered T2 high, Bs atrophy
scattered T2 high, Bs atrophy
scattered T2 high, Cbr & Bs atrophy
Bs atrophy

Chbr & Bs atrophy

Cbr & Bs atrophy

Bs ! brain stem, Cbr : cerebrum

[k 12) X v 31H]

Fig. 3. 10§% Behcet f&RBE ORMIBRARER
HE #eft, o BiEE 25 4%, b BEER 50 1%

EN X B IEBHTIENL L CHR 7 & ORSHER AN
7L, DWICEHBEARMBICR - CLE ) —HTF
A5 Lhmad ks h, BEETR NB &I
FEN TR, IR R A E L)
ataxia « WAEREEL S 2 THEDH {, MRI Tk
JBiER - AN O TR KO EH 2RO b b,
BEAETTYE NB ORMIFIE, 2MM NB (2
A2 IR % I S P B 23 e AT R IR & LTI L 72
EWZ, BEEDH W% B THIAR - FEMAEIR R HE
FEREE - ataxia DMEAITHEITL, DWITIZER R
BARMERoTLEI LI HTHD, Tz,
HLA-B51 OF 5% 90% & & <, Bz, (3
T 100%THLEbRELHHTHD., —F,

—-387-

Wrh oM - EHRITEE RS A0 H 50
FIEE THBIZD bbb 53, #M IL-6 258 »
HELEFHE LT 0.1 U/ml (20 pg/mi) L B B
FEERTY, IL-6 OMEEMILIZX 3 % toxic
effect IdHATIER S NTB Y, HHK IL-6 DRk
FERMEIZEY, MEMROZENE & 7270 Tl
hopbEzong,

B EITR NB I ZEIE R E AT 94 F* cyclo-
phosphamide (LX) T, methotrexate MTX) 4>
B OV ABESEHTH B,

4. NB OJRIEZERIEFE

NB (ZBWTIiE, CNS V— 7 & & 3R HERg 2R
B, BEE, /RO & 5 RSB DFED
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BE AREOEHBEHR —n

bILh. FORBFIFERIL, Fg 3a iRt &)
7o THIM A AR B B 2 ol & L 22 B~
HALER, ZHEMEROZEED, B - KRR
¥ KIMEEICh 7o TEREIZRD LN B HT

5 (Fig.3a). MEHZICRBLTWLIDIREL L
TTUVYRERTHA, £, TROLORIERB X
CFDFFIZBWTIE, MEMRO7 B —Y X
HIEWOLNBY, X512, HEEED NB THETL
EREORIIBWTLELE 2O a—a Y
BHONS Fig.3n)®. T0Ld % 2Dz a—
0 A0 LB CHIT 2 00 HTH S
DIL-6 B L VAL Iz 2 Y DEERT
RV AGRENWERELTELOLNS,

B DIEO

PLE, BEGRRIZB W THRIMBERZ RTHEED
BV CNS v— 7 A & NB OFFE %t o iliat L
72. CNS U — 7R ZBWTiE, #i P Hifk - Prmpss
MR & v o 72 B EPUARDIR BB R 2 12
HERLLTHwBEEEZONSL. —F, NBIZB
U B B R AR AR 2 O S AE A L AR AR L
B AEHMN L IL-6 EAORFEITESEE 2%
fleRi-FLEIONL, SBIE, SHICEML
BFEICOWTHRE L T LERHAHY).
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Behgetfﬁ@ﬁ%ﬁ?

Neuro-Behget’s disease

Iix ¥ 12 B
Shunsei HiroHATA
FHRKEEFHAREHE

OBehget K- & 17 2 FIRHRHRENB) ICH W T SR L BENHRERPERT 20, TOEELERY )
B - BENE S S ORBEBEZOBFICE I CRICKZILFEHI $ 5. 20 &) 6 HBREDN R & B - 188
RRVIETIAIE, B ULTEREBUECERUL, SBRORELBEE,H 5. NB IEAZ CRIEE L8
EFHICAT OIS, SR NB B —RIICRB E o ABIRMROE & L 1), & & (R FREE X0 R i fREE o
E&F T HMBAIERE %S BEEAE MRI O T2 MIAEGY 7L 7EEICSWIERESE L L THEHRS
n%. 70 XKY > Acyclosporin A) I3 24T NB #ROER £ 5557 5. 2L NB OBRENOEFIEZ T O
1 K TH 5. 4BMETE NB THRERFEOBHERERN 4 5 h, HLA-B51 OBFMRFE b TE <, B iL-
6 DEBMBERSEERT. X704 FABRSEENT, X b bLFY— k(methotrexate) NP B/ VIV A

BB THS.

Doy | m@Benceti, YHORKUVA, BIEEFR, BERIL-6, X~ hLFT—k

o BRI

Behget J/ IZ 33 V> T3 2 % 7 AR SR RERG 28 03 &
50%, Behget J5IC 1) 5 PIRMREHRZA T, OL
FREFIRIF AR 22 & DIMBIREIRE T2 b D
(9 20%) &, @QIFEEDRIEMWMREICIRET 2 B
D (K1 80T KATZ L%, HiFX VbW 2 I
Behget & KIENBRNEHLDOTHD, BELHERD
P#E Behcet i (NB) & L 82 A% 0D, —figic
NB 3 Behget J7i 58 IE % #0272 BIE I <
L, MEHE & B BET s A5 22, L
L, Behget JWFEAERF & D B2 70 & OfER % B9
DIEHI S FALTIX 0,

NB 23 W TS e i R0 HER 9 2
DS, Z OFEBERIEREIVINK - I E & ORI
JEAE DI I I e K& R H 22,
&) MR O3 (& B - NINDIRE)
R WEAEDETRE E ¥ LTERR
BEAVAE & BEL L, W& O o RIS a0 5 5.
CNFE T NB OFEHICHOOTIEW DD
A SN TEL, L LEE, BEORBEMIGHE

~389-

EFHBIC LD NB I, BEMICKE QAR L8
TR 2 Bz 3t ond 2 EHG I -
TETW2BY,

NB OZWI B WTiE, BED Behcet DN
LY (1987 4E B G R AR E RS 2 v
W ERS W EE) 2 LT B 2 SEIR & 2
BRETH5, Behcet 5 & ZWillEE TE Wil
WHRLTNB E2WT 52 81, +oEETRL
TSk, EHRE L L Td S SR LAE )
BET, & EENOEREERGALH S,

& SMEINB(EE 1)?

AVER NB V&I 13T B R - BEIE 28
ORZ &5, AU R RES IR 4 & X &
T E LB C E %, Fi, —F
TR E DRI BANEM T, BRATEED
AR TIHEL A LMD, BEOLEIXBIIREL
MEORREZE & DEER D70, BB cllaso
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£ 1 AHEEEBehcetis DERFE

finding on MRI scans CyA

patients | CNS manifestations
57TM left hemiplegia
46 M headache
38 M left hemiparesis
59 F right hemiparesis
17M headache
59 M ataxia, dysarthria

(—)

not done (+)

T2 high (right IC and Th) | (+)
T2 high (left IC) (—)
scattered T2 high (+)

T2 high (Bs and right IC) | (+)

T2 high (right IC)

CyA ! cyclosporin A, IC : internal capsule, Th ! thalamus, Bs :

brain stem.

K1 sitEEiEBehcetiBHREOMRIFIR
A T2 MK, B 7L PR

WEEPHRTI2HED 5, T, FRICHEE
BEREHE S L) AN E 2 BT 556 bW
ENTWwBY, — ki, FEEEHAIE MRI O T2
A {4> 7 L 7 R I1Z % T high intensity lesion
ELTHHENS (F 1), MR Claiiiags

EAOPEEDM o FRZRY. Mg mT
IFRBROEN G DM T 2 BEK O IL-6 1514 b &
ic RT3 2 0% <, 2o T REmEE
ERELCHERSTHEY,

AR NB 0RO EHRIAEREA T A F
ThH3. & ICRITEEINET T B REFI N L
TIFHEPO P EE~RKRBORMBELEA T A F
DG ERITH ENEETHL, —H, ATaA
FRHEH LR TCOHHTHAER T 2560 H
%7, AN NB O F{E D Behcet DM D FHRER
EFRRICER - MEZEVIBET I eV L AN
.

Behget O IRFAFEOMTENGHTH 2 2 L o3
ERInTwasyr7azxR) v AHRRBFOBESE

DY 20% T NBHROFERZFHERKT 2 2 LA SN

62 | EEDBIFH Vol 215 No. 1 2005. 10. 1

T 38 Z DG, FEve o 7B L O (&
WRINB) % & 25 2 E03% W, 2RI NB & Rk,
TFE FuMBEEECEREEL AT A L
bdH s, vraARY v A FBFHROPRMERE T
LR IL-6 O LAIERD 6415 Z & L b, sy
ch NB & Ol Ly, £72, A haE
ERFE AR EMERBEE TR Y 2 2R Y v
AWK ZMEIERIZEBE L 2w kD), > n
AR v ADVANTINB #FEHRT L EHELLRE
THAH., ZOL) HHIRMFERIZY 7 0 2 R
Vv ADORIEE T CRIRT 2560 H 50, ik
B~RKBOREREATOA FOKE 2 HE L ¢
52 &%, RIERERTOA FICHT 3 )
X BT, self-limiting W% & 2 2 L 0%
L)3),

& BEETEINB (35 2)°
INETICH NB ORI iEF B & O RIERE
Rixmwicb b o7, RBEREATOA Fi
2RISR L ORI 72 & O R R 233

—-390-



5% 2 {BMMEFTRMEBehcetR DERMREY

patients CNS manifestations finding on MRI scans
58 F dementia, ataxia, dysarthria scattered T2 high, Bs atrophy
68 M dementia, ataxia, dysarthria scattered T2 high, Bs atrophy
28 M dementia, ataxia, dysarthria Bs atrophy
35 M psychosis unremarkable
45 F dementia, myclonus, ataxia, dysarthria Cbr & Bs atrophy
48 M dementia, ataxia, dysarthria scattered T2 high, Bs atrophy
59 M psychosis, ataxia scattered T2 high, Bs atrophy
53 M dementia, ataxia, dysarthria scattered T2 high, Cbr & Bs atrophy
50 M dementia, ataxia, dysarthria Bs atrophy
53 M dementia, ataxia, dysarthria Cbr & Bs atrophy
37TM | dementia, ataxia, dysarthria Cbr & Bs atrophy ]

Bs @ brain stem, Cbr : cerebrum.

£ 3 BMETREEEBehcetimH RO E £ 6

clinical findings
dementia/psychosis 11
ataxia 10
dysarthria 9
myoclonus 1
MRI findings
atrophy
brianstem/cerebellum 10
cerebrum
sccattered T2 high lesions 5 N

7L, DWLIZEBEARRRICZ>TLE ) 2 EF
TET 22 & RSN TE LY, 29 LIyii
T AT NB Ic R, BRI & P2 E > 7
CHE B E6, W, BEEFENB & LI
NTREASNE Ik -7Y, BRI HITIRZ
DEFRIER & U ORIk Gai R - AL,
ataxia, FEEERRFEDSZNZN 116, 10 #1, 9 Hlic
Ao, BENEP-L (R, Jnc—HL T,
MRI T3 M4F - MM D atrophy #3510 Hilic, F 72K
WD atrophy 3 4 FlicEED 572 (KM 2). T2 HH
B4 C D BRI D7) & 72 high intensity lesion 13 5
BHZER D S A7205, 2k 69 L b [BikE74 NB
WWRRN G ZLTEZL, TLAThsnZkid
FHFEREIR D 72\ > Behcet JEBEF IS LB SN 3,

1B HEETT NB ORI S0E, Ak NB 12
TR 2 R TR 23 Je A TRE IR & LTkl
WL 7818, BEOR%E B TRiF « Rk
WEREREE, ataxia 2SHUR L, S hubstha IoEfTL,
DWICIIEF AR E 25T LE D LWV )M
TH 2V, BHEOUN I EBINICS <,

—391-

HLA-B51 @ Behget 444 T DRI 72 0272 0>
I 50%HRTH 203, BEEEITE NB B W TIEHE
B4 11 il 9 403 HLA-B51 Bt - 728, — A,
B Mg - BARISCBREER T 205 5
WIZIER TH B2 b b 67, iR IL-6 151D
B AP bR L CREREZ R T EBH] 55
o TWw3Y, Zuont LT, A NB TIE
ROWEHE L & IHEl TL-6 1B HIREE, &0 &
EATLUTE T T 5, — 38 MEir 8 NB ©
B IL-6 %% 0.1 U/ml (20 pg/ml) B k¢ & H [
Fhed 59, B IL-6 fEIT g, BEH, Q7
VTR M, I IL-6 oI e bEEOME A
TET, PIRMREANTHEESNTVREEI LN
29,

{SPETE NB RAIBREA T A PP/
RA7 7 S PR ECHEREAT S I EidWEECT
Ho, BIBEEATOA P KBICHAH L OBk
FERSEERE LT, WBICES Thvdke & FHF N
ARHENBHIEDL, L =Yy 10 mg/day B
FREAT2RE TR,

FHEOIBEE, AFPLIV—FDAESRLR
BRI X D B R IL-6 23BIICAE T L 7= 5 %
BERLVz, Z22°C, ZOXF L3 —04HE
2SOV AR DIEMEHELT L NB 12 2 A% i
AT LIt =T VBB T 19 2 OFE,
A b L¥Y— b HBE(7.5~15mg/wk)12 7 A
BTG ELABEE IL-6 EEICET L,
TR OMETH RO s -7, BIfEAE LTk
WFEE 2R L 72l Bl & o e hs, X P hL X
P—FDOBWMETOTNHERL 2. FEEA b
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2 EMEITEMEBehcotiFEEDOMRIFIR (7 L 7HliR)
A KO, B MMM OZEE,

MTX off

5mg/month

2.5mg/month
14 5mg/2weeks

0.1+

CSF IL-6(U/mi)

0.01 ; : T T .
before 1 2 3 4 5 6

MTX years

3 EMEITRMEBehceti ST X b ML XY —
bEGIEL 2 R FEH

FL ¥y — Mok 2 ERAHEF A e
MoTED, BAEA L3 — AR 24~
48 IRFfAIC folate 5mg ZNAR S E 2 Kk H I 1
TWas 5B 12 PA%BTA LYY — 1+ %
ik LGa, 206 A HBICIZIEEAEDHIT
BEME IL-6 O ERH & & SITEROERDA S /-
7o, AP LIY—FE2HETIIKESTY
210z, B IL-6 HMEME O F ¥ 2 FR
LR L 7880, BE IL-6 OfEZ Al dsS X b b
V¥ Y — b 2iR& i L, ikl 270N Z 2
BIREER T 212 E->TWw 3 (3, Zo 2 iz
WTIE A LY — bk 6 A AMERTY
BEW IL-6 D LA 7 < EROEES A 5N T v
B, Lo, XL —FDRESLR
BOE IZIBMEETTEL NB OB ME ARE L LT+4
WEFDSH THBHEIETHL EE Lo,

X 4 W%‘“Behgetﬁ% %@Hm’fﬂ%ﬁ”ﬁFﬁE(H
& E #eth, JFREHE X25)

& NBORIE
NB iz B Wi, KN, BE, DBICES o H
BIRBENELSRD 5D, 7 ORREERE
X, B4R &) e B IS S M BRIk A [ 2
D& U MEBEA~OHBMER, A IR E MG
DI - KIMELERA - RINEVE I 7 - T Hsk:
WROLNEHTH D, MEEICERBELTWwWED
BEELTT YR TH S, £, 2honk
FEHE L 2 0FBEICE O TEMEREO 7 8
F—v 2 b oNs (K 5)Y, &5, kD
NB CHE L 72EEFORIcE T LIE LI 2 o
YA LENBEY Z DX HE2BD
— 0 DD B IS 2 Db I3 R
THBD, IL-6 HEICEVELZa—0 D
W7 R = AGEPRERELTEZLLNS,

i T e W g

@ SHOMRES
BEETRNB OB Z fIH§ 2 L g,
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K 5 f@fEBehcetiSEE ORMMBIICH S W AMEMRO 7 R F—2 X (JREE X 25)
A Tunnel BefaT7 R b —2 A% U Ml ssBitic gt > Tw 5,

Behget /5 D 75> C Z DIREEZ R T HH O FHD
bobtbBEOI LS IbOTEETHS, A b
L Y— AW IL-6 24K IR O #ELT
ZRVILOZMREZEHT 5 EBHELPIZE T
D5, SHBIEA N PLXY - OFRER L DI
BWE D IL-6 O Rt D LRI 7 28T ¢l
ZHPICOWTHEBL T RELNH L, F-,
A B L FY— P TR RIEAN OV TD
MEHEZ T BERHAH) (T A F X%
M), S5, SR NB o @ MEEr ooy
LZRA Y RO LTCREY %22, F7: HLA-
B51 23O MR RETE RS B G4 2 DT H Y
ST L TR TR 670,

V BAERU ™ F &R T B
/ Behcet

REETY D F (RA) & IBMETRIEER Behget (NB)D
2 DOERIF—RODBRBRBEEVELDICHI D, ULH
U, ZD 2 DICEFEMNCHBERDBLVDTHD. T,
mHE&BICRECBCMNRANPES UTWVWEHRTH
5. RA (& HLA-DR4, 1BMEETTE NB [ HLA-B51 &
BUMBRENDIH BN S . &, RA DIEMEITE NB BE|
ERBEATO1 ROHTIIEMBATET, AU
FH— ) UV AEEDN BN THDR, & oICm#E
EBFRLITET U CHBRRZE ST RbEBL TV
B. Flo, HEBRICHBVL T IL-6 BSREICHFET D
CEDHELTWVD FE, RA DIBEICHWLTI TNF-
a VB (infliximab) DA MM AR BRI S NTL
. Behget IBODIRHBEICH U TH infliimab HHEMT
BT EHFHAINTLD. [F=U T, infliximab D12
MESTEY NB (ST DRIGEDITHADOh.

=393-

—F, AEAINBIIRBWT, ity r7a AR
Vv A DSHIRMRIR A 2 R T 2T S H
95 2 LIE,NB 2D b ODFRERT % EH 3 %
HERROICR2 bR D,
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FFiREERA - PL)bF—FaE (BHRBEHS 3= /C)

BARAS/ 7777~

JUFIIFVEE STRONGER NEO-MINOPHAGEN C
B 20mLX 10%. 20mLx30%. BmL x5&, 5mLXB0E

(R

WP S A - 7L~

UFILUF V8E GLYCYRONe Tab.

& 100§(PTF). 300£2(PTP). 50082(PTP). 1,0008£ ()X35)
2,10082(PTP). 5,000 (PTP)

[ZheE - IR] . [H% - AE] | [ZERESUHEHALOTE] S, RERNESE
CEBRATEE D, * BRIF S AERBYEIC CHER 2L,

[ weee = /77— 5o/ ) 5

BEREERSE  T107-0052 BEEERARS-10-22
TEL 03(3402)6201(1%)

03.12

EROBDI Vol 215 No. 1 2005. 10. 1 -394~



HOX iR 25

I 5

BRK Y w2 (HAEEKY v < FFE2u5) i
SR LTHEL2 B 3T
Vol.17/No. 4

—395-



278

HOX R 28

Key words: neuropsychiatric lupus erythematosus,

steroid psychosis,
cerebrospinal fluid,
IL-6,

treatment

& C & (<

BEROFRTY, FRleeglitzy 7~ b —7
A (SLE) BW»TiE, ZExPIRERRE s
27922, ZhoohiRRERasidr e LTh
BWHRET 2B E0% <, Wb 5 ERLMERE
D12/ THENT WD, TXVHY=TE
2= (ACR) 13199941z SLE D5 tHHHE IR D Hr
SIFHEMEY R ARIR U, MR &, BT A
% ¥ & F % neurologic syndromes & & X
MERESRH & F 1 & 4 % diffuse psychiatric/
neuropsychological syndromes @ 2 DI 4348
L, S58BEE5 DOMRICHEL TV,
F 1wt kI, 63K organic brain syn-
drome & X L T w72 b @ i acute con-
fusional state ®—#f & cognitive disorder 2
HUT2EHZLONED, FRCBWTE, 29
L7z SLE 12 /. & 1% @RI EE R F O 1R E I
DWTC, INETORBRBIZRRLENSFHZ
T ATz,

1. SLE KT 2 fEER (diffuse psychi-
atric/neuropsychological syndromes (JV—77
AR DZW

SLE O BH REMERSHE L 2856, ©h
8 SLE 229 2 b O (Ob— 7 AFEHE) Th
ikl 5 DRRES Z LisE e, R,
BIBERE AT vuA PN ORAECEMERIEE

Clin Rheumatol, 17 : 278~282, 2005

’

KR AR

AR i1 R

bL72%a, BIREEAT 94 FORIEM
(steroid psychosis) & QO#ERIDEE &5,
B, N— 7 AfEMIE & steroid psychosis O
EWEGHTH e b Dl kv LMEE—
JEEHEZ LT3, IE T — 7 A FEHIR
B W TR IL-6 ® IgG index ® FH T 3
ZERRAZFWMELTELY, F14FE~16
FEEOBREITERIFRIET Vv Y —EBT -
ERETEZE [IRREB O EHHE & 2 DIBEE
R A58 ] BLiC BV TSR ERIE 21T
v, BRIF OB S 2 @A 10FE M O8VEERNIZ D v
T ROC T 217 - 1o fb 2R, BEWK IL-61H 4.3
pg/ml &4 v N4 7EE UGG, BREST.5
%, FEHEEEI2.3% TIL— 7 ZMEME OB T
EDLWIERERIY, £-T, BHERTI,
SLE BZ IR MER SR U A, #ik 1L-
bICLYDHL2EERELFF> T2 T I &

K1 NV— 7 2EHHEOIASE & S EONIG

Organic brain syndrome
Acute confusional state
Cognitive disorder

Non-organic psychosis
Acute confusional state
Anxiety disorder
Mood disorder
Psychosis

Central nervous system involvement.
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Abstract It has been reported that nurse-like cells (NLCs)
play a critical role in the pathogenesis of rheumatoid arthri-
tis (RA). The interaction between NLCs established from
RA patients (RA-NLCs), and freshly isolated blood mono-
cytes was analyzed to further elucidate the pathogenesis of
RA. RA-NLC lines were established from the synovium of
RA patients. The RA-NLCs were cultured with monocytes
freshly isolated from peripheral blood of healthy donors,
and induction of interleukin (IL)-6 and IL-8 as well as the
mRNA expression of these cytokines was examined. The
levels of IL-6 were over 400 times higher in the supernatant
from coculture of RA-NLCs and monocytes than in those
from cultures of RA-NLCs alone. Anti-tumor necrosis fac-
tor (TNF)-o. monoclonal antibody inhibited the induction
of both cytokine in a dose-dependent fashion, although
there was no detectable level of TNF-t in the supernatant
from coculture. In addition, coculture of RA-NLCs and
monocytes without direct cell contact did not induce
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cytokine production. To determine IL-6 producing cells,
RA-NLCs and monocytes were separated into each fraction
after coculture for 24h. Cocultured RA-NLCs contained
approximately 80 times higher 1L-6 mRNA than the RA-
NLGCs cultured alone. The levels of IL-8 were also much
higher (about 900 times) in the supernatant from coculture
than in those from cultures of RA-NLCs alone. Cocultured
RA-NLCs expressed IL-8 mRNA about 620 times higher
than those cultured alone. These results indicate that NIL.Cs
produce high levels of IL-6 and IL-8 after cell—cell interac-
tion with monocytes/macrophages via membrane-bound
TNF-o, and that activation of NLCs by monocytes/
macrophages may be involved in the pathogenesis of RA
through maintenance of synovial inflammation.

Key words Inflammatory cytokine - Monocyte - Nurse-like
cell (NLC) - Rheumatoid arthritis (RA)

Introduction

Rheumatoid arthritis (RA) is an inflammatory disease
characterized by systemic arthritis with proliferation of
synovium and destruction of bones and cartilage. It is
known that macrophage-like synovial cells (type A cells)
and fibroblast-like synovial cells (type B cells) as well as T
and B lymphocytes produce a large amount of cytokines
and contribute to the inflammation in the affected
synovium.' The etiology of RA is, however, not clearly
understood.

The nurse cell was originally reported by Weckerle et al.
in 1980, as a stromal cell from murine thymus holding
thymocytes under itself in vitro. This phenomenon was
named pseudoemperipolesis. Nurse cells are believed to
play an important role in differentiation, maturation, and
apoptosis of thymocytes. Human stromal cell, which dem-
onstrates pseudoemperipolesis, was detected in the skin of
healthy donors, RA synovium, and RA bone marrow by our
group, and named nurse-like cell (NLC),*® Nurse-like cells
isolated from RA patients were designated as RA-NLC.
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RA-NLCs demonstrate pseudoemperipolesis with T and B
lymphocytes and interact with them. RA-NLCs promote
the survival of T and B cells in vitro, activate them to
produce cytokines, and induce production of immunoglo-
bulin by B cells.**” RA-NLCs are believed to contribute to
the pathogenesis and persistence of inflammation in RA.

Multiple inflammatory cytokines are known to be pro-
duced by various types of cells such as infiltrating T and B
lymphocytes and monocytes/macrophages in the inflamma-
tory synovial tissues.’ Several studies have reported that
interaction between synoviocytes and T lymphocytes pro-
moted cytokine production.

Bombara et al.’ reported that cell contact between fibro-
blast-like synoviocytes (FLSs) and T lymphocytes induced
the expression of adhesion molecules, VCAM-1 (vascular
cell adhesion molecule 1, CD106) and ICAM-1 (intercellu-
lar adhesion molecule-1, CD54) on FLSs and the produc-
tion of tumor necrosis factor (TNF), interferon (IFN)-y, and
interleukin (IL)-6. Min et al.” reported that coculture of
rheumatoid synovial fibroblasts and type II collagen-
reactive T cells induced the expression of IL-8, monocyte
chemoattractant protein-1 (MCP-1), and macrophage in-
flammatory protein 1o (MIP-1ct) mainly by cell-cell contact
through CD40 ligand—CD40 engagement.

Interaction between RA synoviocytes and B lympho-
cytes has also been reported. Shimaoka et al.” reported that
NLCs from bone marrow and synovium of RA patients
promoted the survival of human B cells and enhanced the
function. Takeuchi et al.' demonstrated that coculture of
RA-NLCs and B cells induced the production of IL-13 and
TNF-o, and enhanced the production of IL-6, IL-8, and
granulocyte-colony stimulating factor (G-CSF), the prolif-
eration of B cells, and Ig production. Reparon-Schuijt et
al."! reported that survival of synovial B cells was regulated
by VCAM-1 expressed on FLSs in RA patients. Takeuchi
et al."” demonstrated VLLA-4-dependent and -independent
pathways in the proinflammatory cytokine production by
synovial NLCs from RA patients through cell-cell contact
with MC/car, a human B-cell line. Recently our group re-
ported that B-cell clones, obtained when RA-NLCs were
established, proliferated depending on the presence of
RA-NLCs and that each clone produced immunoglobulin,
which recognizes human stromal cell lines from various
tissues.”

Rheumatoid arthritis synoviocytes and monocytes/
macrophages also interact. Our group reported that mono-
cytes cultured with RA-NLCs differentiated into osteoclast
precursors, which became multinucleated bone resorbing
cells, i.e., osteoclasts, when supplemented with IL-3, IL-5,
IL-7, granulocyte macrophage-colony stimulating factor
(GM-CSF), or a combination of receptor activator of
nuclear factor-x B ligand (RANKL) and macrophage-
colony stimulating factor (M-CSF)."

In the present study, we analyzed the interaction be-
tween RA-NLCs and monocytes/macrophages. Interaction
between RA-NLCs and monocytes/macrophages requires
direct cell-cell contact and induces inflammatory cytokines
probably via membrane-bound TNF-o. The results suggest
that this interaction plays an important role not only in

destruction of joints but in induction and persistence of
inflammation in RA patients.

Patients and methods
Patients

Synovial tissues were collected with informed consent from
patients with RA or osteoarthritis (OA) who had under-
gone arthroplasty at the National Hospital Organization
Sagamihara National Hospital. All patients with RA
satisfied the 1987 revised diagnostic criteria of the Ameri-
can College of Rheumatology (formerly the American
Rheumatism Association).” The patients with OA were
diagnosed according to the ACR clinical and radiographic
criteria for OA of the knee.'®

Establishment of NLL.Cs and FLSs from synovial tissues

RA-NLCs were established from the synovium of RA pa-
tients according to the procedure previously reported.’
Fibroblast-like synoviocytes were similarly established
from synovium of OA patients and named as OA-FLSs.
Briefly, tissue specimens were finely minced and digested
with a cocktail of enzymes consisting of 0.1% hyaluronidase
(Sigma-Aldrich, St. Louis, MO, USA),0.1% type Il collage-
nase (Sigma-Aldrich), and 0.01% DNase (Sigma-Aldrich)
for 1h in a shaking water bath at 37°C. The digested tissue
specimens were filtered with a 100-um-diameter nylon filter
(Cell Strainer; BD Biosciences Discovery Labware, MA,
USA) and washed twice with Hanks’ Balanced Salt Solu-
tion (HBSS; Invitrogen, Tokyo, Japan). The cell pellets
were resuspended in Dulbecco’s modified Eagle’s medium
(DMEM; Invitrogen) supplemented with 10% heat-inacti-
vated fetal calf serum (FCS; Thermo Trace, Melbourne,
Australia), 100 units/m! penicillin G sodium, 100ug/ml
streptomycin sulfate, and 2mM L-glutamine (Invitrogen),
and seeded into a tissue-culture flask (Asahi Techno Glass,
Tokyo, Japan). Nonadherent cells were removed and ad-
herent cells were maintained in humidified air containing
7.5% CO, at 37°C. The medium was changed twice a week
and the cells were passaged when they became confluent.
Homogeneous populations of stromal cells were obtained
during several passages. Twelve RA-NLC and five OA-FLS
lines were established from the synovium from RA and OA
patients, respectively. Two RA-NLC and three OA-FLS
lines were selected and used after 3-6 passages in the
experiments.

To examine the ability of pseudoemperipolesis, 1 x 10°
RA-NLCs or OA-FLSs were cocultured with 4 x 10°
MOLT17 cells, a human lymphoma cell line (American
Type Culture Collection, Rockville, MD, USA) or MClcar
cells, a human B-cell line (American Type Culture Collec-
tion). After 6h of coculture, the medium was changed
gently to remove nonadherent cells. Pseudoemperipolesis
was determined to be positive when more than three lym-
phoma cells were detected under one RA-NLC or OA-FLS.
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Cells located beneath a synovial cell (an RA-NLC or an
OA-FLS) (pseudoemperipolesis) looked like dark round
cells inside of the outline of the synovial cell body, whereas
cells which attached only to a cell body or a dendritic pro-
cess of a synoviocyte looked like bright round cells and
were easily washed out by a pipetting medium. Two hun-
dred synoviocytes were counted in each experiment.

Coculture of RA-NLCs and peripheral blood cells

Peripheral blood samples were collected from RA patients
and healthy adults with informed consent. The specimens
were immediately heparinized, overlaid on 5m! of Lympho-
cyte Separating Medium (LSM; ICN Biomedicals, Aurora,
OH, USA), and centrifuged at 3000rpm for 30 min at room
temperature. Peripheral blood mononuclear cells (PBMCs)
were collected and washed twice with HBSS. Monocytes,
CD14-negative cells, and T and B lymphocytes were iso-
lated from PBMCs using anti-CD14, -CD3, and -CD19
antibody-conjugated MACS beads (MACS; Miltenyi
Biotech, Bergisch Gladbach, Germany), respectively, ac-
cording to the manufacturer’s instructions. The purity of
each fraction was examined using FACSCalibur (Nippon
Becton Dickinson, Tokyo, Japan) after staining with re-
spective antibodies conjugated with phycoerythrin (PE) or
fluorescein isothiocyanate (FITC) (CD14-PE, CD3-FITC,
and CD19-PE; Nippon Becton Dickinson). Briefly, 5 x 10°
cells of each fraction was resuspended in 100ul of the me-
dium, and 4l of respective fluorescent antibody was added
and incubated on ice for 30min. After centrifugation at
11000 rpm for 10s, the supernatant was removed. The cells
were resuspended in 500 pl of medium for examination with
FACSCalibur. The purities were greater than 95%.

To examine cytokine production, 1 x 10° RA-NLCs and
4 x 10* monocytes, T or B lymphocytes, or CD14-negative
cells in 200l of the medium were dispensed to each well of
a 96-well plate. In addition, to investigate if TNF-o. was
involved in the induction of cytokines, 1 x 10 of RA-NLCs
and 4 x 10" monocytes were cultured in 200ul of the me-
dium in each well of a 96-well plate, with or without anti-
TNF-o neutralizing monoclonal antibody at 0.01, 0.1, or
1pg/ml (R&D Systems, Minneapolis, MN, USA). Further-
more, 1 x 10° RA-NLCs were cultured with or without 4 x
10° monocytes on a Millicell culture plate insert (Nihon
Millipore, 0.45-um pore; Kogyo, Yonezawa, Japan) or
cocultured with the same number of monocytes without
Millicell in each well of a 24-well plate. Cells were cultured
for 724 at 37°C in humidified air containing 7.5% CO, and
the supernatant fluids were collected and stored at —20°C
until use.

To quantitate the mRNA of cytokines, 3 x 10° RA-NLCs
and 7 x 10° monocytes were dispensed into each well of a
6-well plate. Cells were cocultured or cultured alone
for 24h. The cells were collected after trypsin/EDTA treat-
ment (Cambrex Bio Science Walkersville, Walkersville,
MD, USA) and separated into two populations, monocytes
and RA-NLCs, using CD14 antibody-conjugated MACS
beads.
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Quantification of cytokines

Levels of inflammatory cytokines, IL-6, IL-8, IL-1f, and
TNF-0. were determined in culture supernatant, using
an enzyme-linked immunosorbent assay (ELISA) kit
(BioSource International, Camarilio, CA, USA).

The levels of mRNA of IL-6 and glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) were assessed in
RA-NLCs, monocytes (cultured alone, respectively), and a
mixture of these cells after a coculture. A conventional
reverse transcription—~polymerase chain reaction (RT-PCR)
procedure was performed using Premix Tag (TaKaRa,
Shiga, Japan) and LightCycler Primer Set (search-LC,
Heidelberg, Germany) of human IL-6 and human GAPDH
with an annealing temperature of 60°C and amplification by
25 cycles for IL-6 and 20 cycles for GAPDH.

Moreover, the levels of mRNA of IL-6, IL-8, and
GAPDH were assessed in RA-NLCs and monocytes by
quantitative RT-PCR (LightCycler, Roche Diagnostics,
Tokyo, Japan) using LightCycler Primer Set of human
IL-6 and human GAPDH, LightCycler FastStart DNA
Master™® SYBR Green I (Roche Diagnostics), according
to the manufacturer’s instructions. GAPDH was used as an
internal control.

Statistical analysis

The difference in the percentage of pseudoemperipolesis-
demonstrating . cells was compared between RA-NLCs
and OA-FLSs by analysis of variance (ANOVA) and
Bonferroni test. These statistical methods were also used to
compare the levels of cytokine production among the RA-
NLCs cultured alone and those cocultured with PBMCs or
a fraction of PBMCs. The levels of IL-6 and IL-8 production
were compared between cocultured RA-NLCs and RA-
NLCs cultured alone, and between cultures with and with-
out anti-TNF-o. monoclonal antibody (mAb) by ANOVA
and Bonferroni test. The levels of IL-6 production were
compared between RA-NLCs and OA-FLSs by unpaired -
test. The cytokine levels were compared between coculture
of RA-NLCs and monocytes with and without Millicell by
ANOVA and Bonferroni test. A P value of less than 0.05
was considered statistically significant.

Results

Twelve RA-NLCs and five OA-FLSs were established from
synovium from patients with RA and those with OA, re-
spectively. RA-NLC lines demonstrated a higher percent-
age of pseudoemperipolesis (76% £ 12% with MOLT-17,
84% £ 19% with MC/car) than OA-FLS lines (5% £ 3%
with MOLT-17, 7% + 4% with MC/car) (Table 1).

Two RA-NLCs and three OA-FLSs were selected based
on the average ability of pseudoemperipolesis and used
after 3-6 passages in the experiments. RA-NLCs were cul-
tured with PBMCs for 72h, and the levels of IL-6 in the
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culture supernatant were assessed. The levels of IL-6 were
10 times higher (P <0.01) in the supernatant from coculture
of RA-NLCs (RA275SY) and PBMCs than in those from
cultures of RA-NLCs or PBMCs cultured alone (Fig. 1).
When RA-NLCs were cultured with CD14-negative
cells, CD3-positive cells and CD19-positive cells, the levels
of IL-6 in the culture supernatants were 10, 23, and 31 times
higher (P < 0.01), respectively, than that in the culture su-
pernatants from RA-NLCs alone (Fig. 1). When RA-NLCs
were cultured with CD14-positive cells, the levels of IL-6
were 200-660 times higher than the culture of RA-NLCs
alone (Figs. 1 and 2) and 12 000-48000 times higher than the
culture of monocytes alone (data not shown). Similar
results were obtained using the PBMC fractions from four

Table 1. Pseudoemperipolesis of synoviocytes and lymphoma cell lines

Origin of Cell lines Pseudoemperipolesis (%)
synoviocytes (mean + SE)

RA (n=12) MOLT-17 76 +12*

OA (n=35) MOLT-17 53

RA (n=12) MCl/car 84 + 19*

OA (n=35) MC/car T+4

1 x 10* synoviocytes established from rheumatoid arthritis (RA) and
osteoarthritis (OA) as described in the text were cocultured with 4 x
10° human lymphoma cell line MOLT-17 or human B-cell line MC/car
for 6 h. The number of the synoviocytes was counted having more than
three lymphoma cells per one synoviocyte beneath themselves. The
data were examined using analysis of variance (ANOVA) and
Bonferroni test

* P <0.05vs OA
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Fig. 2a~d. Production of interleukin-6 (/L-6) and interleukin-8 (/L-8)
by nurse-like cells derived from rheumatoid arthritis synovium (RA-
NLCs) cultured with monocytes (CD14-positive cells) from healthy
donors. Levels of cytokines are expressed as the mean = SE (n = 3).
Data were statistically analyzed by analysis of variance (ANOVA) and
Bonferroni test..a IL-6 production by RA275SY cultured alone (I) or
by RA275S8Y cultured with monocytes from four healthy donors (2-5).
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Fig. 1. Interleukin-6 (IL-6) production by nurse-like cells derived from
rheumatoid arthritis synovium (RA-NLCs) cocultured with peripheral
blood mononuclear cells (PBMCs) or fractionated cells. /, production
of IL-6 by RA-NLCs cultured alone; 2-6, production of IL-6 by RA-
NLCs cocultured with PBMCs, CD14-pasitive cells, CD14-negative
cells, CD3-positive cells, and CD19-positive cells, respectively. Levels
of IL-6 are expressed as the mean + SE (n = 3). RA275SY, one of the
established cell fines, was used. 1 x 10 RA-NLCs and 2.5 x 10° cells
isolated from PBMCs were cocultured or cultured alone in wells of a
24-well plate for 72h. Levels of IL-6 were assessed by an enzyme-
linked immunosorbent assay (ELISA) kit. Data were statistically ana-
lyzed by analysis of variance (ANOVA) and Bonferroni test. *P < 0.01
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b IL-6 production by RA6158Y cultured alone (Z) or RA615SY cul-
tured with monocytes from four healthy donors (2-5). ¢ IL-8 produc-
tion by RA275SY cultured alone (I) or by RA275SY cultured with
monocytes from four healthy donors (2-5). d IL-8 production by
RA615SY cultured alone (I) or RA615SY cultured with monocytes
from four healthy donors (2-5). *P < 0.01
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donors. The levels of IL-6 were significantly higher in the
coculture of RA-NLCs and monocytes than in RA-NLC
culture (P <0.01, Fig. 2a,b) or in monocyte culture (data not
shown).

The culture supernatant was also examined for IL-8. The
levels of IL-8 were also much higher in the coculture of
RA-NLCs and monocytes than in RA-NLC culture and in

Table 2. Comparison of interleukin-6 (IL-6) production levels

IL-6

Synovial Monocytes

cells

pg/ml mean £ SE

None Healthy donor 1 3 33£35

RA-NLCs

RAG6158Y 238 £ 36*

None

Healthy donor 1 220733 £ 73252

OA-FLSs

0A2823 68 £ 3*

None 63

Healthy donor 1 683 + 142

0OA4615 None 5 17 £ 15%

588 1219 + 460
1182
1888

None S

17

5

179

284

314

Healthy donor 1
OAB491 g+ 5%

Healthy donor 1 259 £ 50

Nurse-like cells derived from RA synovium (RA-NLCs) and
fibroblast-like cells derived from OA synovium (OA-FLSs) were cul-
tured without monocytes and with monocytes from healthy donors.
Data were statistically analyzed by unpaired t-test

* P < 0.05 vs healthy donor 1

The effect of anti-TNFa mAb
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monocyte culture, respectively (Fig. 2¢,d, data not shown).
Neither IL-1B nor TNF-¢ was detected in any of the culture
supernatant fluids (data not shown).

In the next series of experiments, OA-FLSs were cul-
tured with monocytes and the induction of IL-6 was
examined. The levels of IL-6 were significantly higher in the
coculture of OA-FLSs and monocytes than in OA-FLS cul-
ture (P < 0.05) and in monocyte culture (P <0.05), respec-
tively (Table 2). However, the levels were not as high as
those in the coculture of RA-NLCs and monocytes
(Table 2).

To elucidate the mechanism of cytokine production,
RA-NLCs were cultured with monocytes in the presence of
anti-human TNF-o mAb at 0.01, 0.1, or 1pug/ml. Induction
of IL-6 was inhibited by the mAb at 0.1 and 1 1g/ml mAb
by 44% (P < 0.05) and 58% (P < 0.01), respectively.
Interleukin-8 induction was also inhibited by the mAb at
0.01, 0.1 and 1pg/ml by 44% (P < 0.01), 62% (P < 0.001),
and 74% (P < 0.001), respectively. These results suggest that
TNF-c plays a role in the induction of IL-6 and IL-8.

To examine whether direct contact is required for the
interaction between RA-NLCs and monocytes, RA-NLCs
and monocytes were cocultured with Millicells to inhibit
contact. The level of IL-6 in the coculture of RA-NLCs and
monocytes without direct contact was 285 + 19pg/ml, while
the level in the supernatant from RA-NLCs alone was 255+
21pg/ml (P = 1.000) (Table 3). The level of IL-8 in the

Table 3. Induction of interleukin-6 (IL-6) production by nurse-like
cells derived from rheumatoid arthritis synovium (RA-NLCs) with or
without direct interaction with monocytes

Synovial Additional cells IL-6,

cells pg/m! (mean + SE)
RA-NLCs None 255 +21
RA-NLCs Monocytes (separated) 285 = 19*
RA-NLCs Monocytes (mixed) 217000 + 11800

1 x 10' RA-NLCs were cultured with medium in a 24-well plate with or
without 4 x 10° monocytes on a Millicell culture plate insert or
cocultured with the same number of monocytes without Millicell for
72h. The data were analyzed with analysis of variance (ANOVA) and
Bonferroni test

* P < 0.05 vs monocytes (mixed)

The effect of anti~-TNFo. mAb
on indution of IL-8 production

120
100
80
60
40
20

IL-6 (%)

0 0.01
concentration of anti-TNFa mAb (ug/mi)

Fig. 3. Nurse-like cells derived from rheumatoid arthritis synovium
RAG6158Y (1 x 10%) and monocytes from peripheral bloed mono-
nuclear cells (PBMCs) of a healthy donor (4 x 10*) were cocultured for
72h in the presence of anti-human tumor necrosis factor o (TNFc)
monoclonal antibody (mAb) at 0, 0.01, 0.1, or 1ug/ml. Supernatant
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fluids were analyzed for the levels of IL-6 and IL-8 by an enzyme-
linked immunosorbent assay (ELISA) kit. The levels of IL-6 and IL-8
were compared with those in the supernatant of the coculture without
mAb. Data were analyzed using ANOVA and Bonferroni test.
*P <005 P <0.01
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