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mean = SEM. The difference between two groups of mice was considered
significant at p < 0.05.

Results
Development of EAM

SJL/J mice were immunized with purified rabbit myosin frac-
tion and CFA on days 0, 7, and [4, On days O, 7, 14, and 21, the
quadriceps femoris muscles of these mice were histologically
examined with H&E staining. All muscle specimens of normal
SJL/J mice and immunized mice on day 7 showed normal ap-
pearance with no inflammatory changes (Fig. 1, A and B, re-
spectively), whereas those of mice immunized with rabbit my-
osin fraction showed mild mononuclear cell infiltration at day
14 (Fig. 1C). On day 21, a significant number of mononuclear
cells were infiltrated among the muscle fibers (endomysium;
Fig. 1D), at perivascular areas (perimysium; Fig. 1E), and
epimysium (Fig. 1F). Scattered lesions with aggregates of in-
filtrated mononuclear cells were formed, in which atrophic or
necrotic muscle fibers were noted (arrow in Fig. 1D). Injection
of PBS and CFA into SIL/J mice did not show infiltration of
inflammatory cells in the quadriceps femoris muscles (data not
shown).

To determine the subsets of infiltrating mononuclear cells in
the quadriceps femoris muscles of EAM mice, we performed
immunohistochemical analysis using mAbs against CD4, CD8,
and F4/80. CD4™ T cells were mainly located in the perimy-
sium and some were found in the endomysium (Fig. 24). CD8*
T cells were predominantly detected in the endomysium and
surrounded nonnecrotic muscle fibers (Fig. 2B). F4/80" mac-
rophages were located in the endomysium as well and were
especially present around the necrotic muscle fibers (Fig. 2C).
Because these histological findings of inflammatory cell infil-
tration patterns resembled those of affected muscle lesions in
IIM patients (34-36), we decided to use the EAM mice as an
experimental model of TIM.

To evaluate a time course of cellular infiltration into the mus-
cles, we counted the numbers of infiltrated CD4%, CD8*, and
F4/80" cells on days 0, 7, 14, and 21 by immunohistochemical
method. The majority of the infiltrating cells on day 14 were F4/
80" macrophage (Fig. 3). In contrast, the number of CD4™" and
CD8™ T cells was not increased until day 14, and they had sig-
nificantly migrated into the muscles on day 21. These results were
similar to previously reported data (37).

CX3CLI and CX3CRI expression in the muscle of EAM mice

We examined the expression of CX3CL1 in the muscle of normal
SJL/J mice and EAM mice by immunohistochemistry. In the quad-
riceps femoris muscles of normal mice, no CX3CL1] expression
was detected (Fig. 4, A and G). In contrast, CX3CL1 was ex-
pressed on infiltrated mononuclear cells predominantly in the en-
domysium and vascular endothelial cells of EAM mice on day {4
(Fig. 4, B and H, respectively) and day 21 (Fig. 4, C and I,
respectively).

We next examined the expression of CX3CR1 on the infiltrated
mononuclear cells in the quadriceps femoris muscle of EAM mice
by double immunohistochemical staining, Some CD4™ T cells ex-
pressed CX3CR1 (Fig. 5, A-C). The majority of CD8™ T cells and
most of the F4/80" macrophages expressed CX3CR1 (Fig. 5, D-F
and G-I, respectively).

Effect of anti-mouse CX3CLI mAb on EAM mice

To analyze the effect of anti-CX3CL1 mAb administration on
EAM mice, we evaluated the histological changes in quadriceps
femoris muscle using H&E staining. The incidence of inflam-
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FIGURE 3. Time course of inflammatory cell infiltration into the mus-
cle tissue of EAM mice. The numbers of infiltrating CD4 ", CD8", and
F4/80" cells into the quadriceps femoris muscles were counted by immu-
nohistochemistry. Data represent the mean = SEM. #, p <€ 0.05.

matory cell infiltration in control Ab-treated mice was 100%
(n = 10). Treatment with anti-CX3CL1 mAb did not change the
incidence of cellular infiltration (100%; n = 10). EAM mice
treated with control Ab showed mononuclear cell infiltration
with atrophy and necrosis of muscle fibers (Fig. 6A). In com-
parison, anti-CX3CL1 mAb-treated EAM mice showed milder
histological changes (Fig. 6B). Analysis of histological scores
of inflaminatory changes in the quadriceps femoris muscles in-
dicated that treatment with anti-CX3CL1 mAb significantly re-
duced inflammatory cell infiltration in the muscles of EAM
mice compared with treatment with control Ab (Fig. 6C). More-
over, anti-CX3CL1 mAb treatment reduced the number of ne-
crotic muscle fibers in muscles (Fig. 6D). A similar result was
obtained in another independent set of experiments.

We next examined the effect of anti-CX3CL1 mAb treatment on
the numbers of each subset of infiltrating cells. The numbers of
CD4%*, CD8™, and F4/80™ cells in quadriceps femoris muscles
were counted and compared between mice treated with control Ab
and those with anti-CX3CL1 mAb. Anti-CX3CL1 mAb treatment
significantly reduced the number of infiltrated CD4" T cells by
~30% (Fig. 74), CD8&" T cells by ~50%, and F4/80" macro-
phages by up to 50% (Fig. 7, B and C).
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We finally examined the effects of anti-CX3CL1 mAb treatment
on the expression of cytokines and cytotoxic molecule in the quad-
riceps femoris muscle of EAM mice by quantitative RT-PCR. Al-
though the relative quantities of TNF-«, IFN-vy, and perforin
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FIGURE 4. CX3CL1 expression in the muscles of EAM mice. Expression of CX3CL1 was examined by immunohistochemistry in normal mice (A and
() and EAM mice on day 14 (B and H) and day 21 (C and /). Vascular endothelial cadherin expression in the normal mice (/) and EAM mice on day 14
(K) and 21 (L) was also examined using serial sections with G, H, and I, respectively. Stainings with isotype control Ab for CX3CL1 are shown (D, normal
mice; E, EAM on day 14; F, EAM on day 21). Arrows indicate vascular endothelial cadherin-positive endothelial cells (/-L), and corresponding endothelial
cells (G-J). Original magnification, X400.

mRNA were very low in normal SJL/J mice, they were signifi-
cantly up-regulated in EAM mice that received control Ab treat-
ment (p < 0.05). Furthermore, treatment with anti-CX3CL1 mAb
strikingly reduced mRNA expression (Fig. 8).
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FIGURE 5. CX3CRI1 expression on CD4™, CD8™, or F4/80™ cells in the EAM muscle. Muscle tissues from EAM mice were double stained with CD4,
CD8, or F4/80, and CX3CR1, and analyzed with fluorescent microscopy (A, CX3CRI; B, CD4; C, merged A and B; D, CX3CR1; E, CD8; F, merged D
and E; G, CX3CR1; H, F4/80; I, merged G and H). Solid arrows indicate double-positive celis. Dotted arrows indicate CX3CR1-negative CD4 T cells.

Original magnification, X200.

Considered together, the above results indicate that treat-
ment with anti-CX3CL1 mAb reduced infiltration of CD4 and
CDS8 T cells and macrophages and reduced the expression of
various inflammatory cytokines and cytotoxic molecule in
muscles.

Discussion
The major findings of the present study were the following. 1)
CX3CL1 was expressed on infiltrated mononuclear cells and vas-
cular endothelial cells, and its corresponding receptor, CX3CRI,
was expressed on infiltrated inflammatory cells in the muscles of
EAM. 2) Treatment with anti-CX3CL1 mAb ameliorated histolog-
ical inflammatory changes in EAM mice, reduced the numbers of
infiltrated CD4 and CD8 T cells and macrophages, and reduced the
expression of TNF-a, IFN-v, and perforin in the muscles. These
results suggest that CX3CL1-CX3CR1 interaction seems to play
an important role in inflammatory cell migration into the muscles
of EAM mice.

Development of EAM in SJL/J mice by immunization with
rabbit purified skeletal myosin fraction and CFA was previously
reported (37-40). We modified the method by increasing the

amount of immunized myosin and CFA and the addition of
Mycobacterium butyricum. This modification shortened the pe-
riod required for the development of myositis from 5 wk, which
was thought to be appropriate for the induction (38), to 3 wk.
Moreover, although pertussis toxin (PTX) injection into the
peritoneal cavity increased the severity of inflammatory
changes in the muscle (31), and thus, PTX was administered in
the previous models (31, 36, 38), our modified method induces
significant myositis without PTX injection. The EAM mice
showed inflammatory cell infiltration in the endomysium,
perimysium, and epimysium with muscle fiber necrosis.
Immunohistochemical analysis showed that the invading cells
surrounding nonnecrotic muscle fibers in the endomysium were
mainly CD8 T cells, whereas macrophages were predominantly
detected in necrotic fibers, and CD4 T cells were located in
perimysium. Moreover, quantitative RT-PCR showed up-
regulation of expression of TNF-«, IFN-v, and perforin mRNA
in the muscle of EAM mice. These findings in EAM mice are
similar to those reported in IIM patients (4—8, 34-36).
Inflammatory cell migration into the affected muscle of 1IM
is thought to involve chemokine-chemokine receptor interaction
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Inhibition of inflammatory changes in the muscle by treatment with anti-CX3CL1 mAb. Five hundred micrograms of hamster

anti-mouse CX3CL1 mAb or control Ab was injected into the peritoneal cavity three times per week from day 0 for 3 wk. On day 21, the quadriceps
femoris muscles of EAM mice were examined with H&E staining, histological scores were evaluated, and the numbers of necrotic fibers were
counted. Mice treated with control Ab showed inflammatory cell accumulation (A). Mice treated with anti-CX3CL] mAb showed milder inflam-
matory changes (B). Representative photomicrographs of histology from 10 animals in each group are shown. Histological scores of inflammatory
changes in quadriceps femoris muscles were evaluated (C). The numbers of necrotic fibers were counted in the muscle tissues (D). Data represent

the mean £ SEM.

(9—-14). In the present study we focused on the role of CX3CL1-
CX3CRI1 interaction in the inflammatory cell migration. We
showed the expression of CX3CR1I on some CD4 T cells and
most CD8 T cells in EAM mice. It has been reported that CTLs
including both CD4™ and CD8" T cells invade the muscle
fibers in IIM patients (3). These cells possess cytotoxic
molecules, such as perforin and granzyme B, which are released
into muscle cells (4, 5). Furthermore, type 1 cytokines, such as
TNF-a and IFN-vy, were expressed in the inflammatory lesions
of IIM patients (6—8). These findings suggest that the cytotoxic

molecules and type | cytokines play important roles in the
inflammatory lesions in IIM patients. In contrast, we reported
previously that peripheral blood CX3CR1" T cells express cy-
totoxic molecules and type 1 cytokines (26, 27). Therefore, the
interaction of CX3CL1 and CX3CR1 could induce the migra-
tion of T cells, which express cytotoxic molecules and type |
cytokines, into the affected muscles.

The infiltrated macrophages into the affected muscle also ex-
press inflammatory cytokines (9, 41). They express TNF-a and
IL-18, which could stimulate T cells, macrophages, and
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endothelial cells to produce various inflammatory cytokines,
chemokines, and adhesion molecules. Moreover, these cyto-
kines might have myocytotoxic effects (42—44). Our results
showed that the majority of the F4/80" macrophages expressed
CX3CR1 in the muscle of EAM mice. Thus, the CX3CL1-
CX3CRI interaction might also play an important role in mac-
rophage migration into the affected muscle in addition to T cell
migration.

CX3CL1 was expressed on infiltrated mononuclear cells in
the affected muscles of EAM mice. Because CX3CL1 expres-
sion was located in the endomysium, infiltrated macrophages
and/or CD8 T cells may express CX3CL1 in the muscles. Fur-
thermore, we showed that CX3CL1 was also expressed on vas-
cular endothelial cells in the EAM muscle tissue on days 14 and
21, but not in normal mice. It was reported that CX3CL1 was
expressed on endothelial cells activated with TNF-¢ and IFN-y
in vitro (19-21). Expressed CX3CL1 on endothelial cells might
recroit CX3CR1"Y cells, including macrophages and T cells,
into muscle. These cells, in turn, express TNF-a and IFN-v,
which induce additional CX3CL1 expression on endothelial
cells and also on recruited inflammatory cells. The enhanced
expression of CX3CL1 may induce additional inflammatory cell
migration. Consequently, these amplification cascades could
contribute to the expansion of pathological changes in EAM
mice. In fact, inhibition of CX3CL1 reduced the numbers of
migrated CD4 and CDS8 T cells and macrophages in the affected

muscles of EAM mice and also reduced the expression of
TNF-a, IFN-v, and perforin. These results suggest that
CX3CL1 blockade reduces the migration of inflammatory cells,
which express cytotoxic molecules and cytokines, into the mus-
cles. Thus, inhibition of CX3CL1-CX3CR1 interaction might
be a potentially suitable therapeutic strategy for treatment
of IIM.

Our data showed that mRNA expression of TNF-a, IFN-v,
and perforin was almost totally inhibited by anti-CX3CL1 mAb
treatment, although the numbers of infiltrated monocytes were
decreased by up to 50%. Recently it was reported that stimu-
lation with CX3CL1 enhanced production of proinflammatory
cytokines such as IFN-y as well as the release of cytolytic gran-
ules by T cells (45). Thus, blockade of CX3CL1 might inhibit
not only cellular migration, but also cytokine and cytotoxic
molecule expression, by stimulation with CX3CL1 in the EAM
muscle. Alternatively, because CX3CR1" T cells express type
.1 cytokine and cytotoxic molecules (23, 26, 27), and
CX3CR1"#" positive monocytes greatly produce inflammatory
cytokines compared with CX3CR1'°" positive monocytes (46—
48), treatment with anti-CX3CL1 mAb may selectively inhibit
the migration of such specific T cells and macrophages. There-
fore, anti-CX3CL1 mAb might be able to inhibit the expression
of cytokine and cytotoxic molecules effectively in muscles, but
additional study is required.
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We recently reported that inhibition of CX3CL1 ameliorated
collagen-induced arthritis in mice, probably by suppression of
inflammatory cell migration into the synovium (30). Others re-
ported that anti-CX3CR1 Ab treatment blocked inflammatory
cell infiltration in the glomeruli, prevented crescent formation,
and improved renal function in the Wistar-Kyoto crescentic glo-
merulonephritis model (49). Furthermore, the gene deletion of
CX3CR1 resulted in an ~50% decrease in the formation of
atherosclerotic lesions and the number of infiltrated macro-
phages in the lesion in experimental atherosclerosis mice (50,
51). These results together with our findings suggest that block-
ade of CX3CL1-CX3CRI1 interaction might be therapeutically
useful for several diseases associated with inflammatory cell
infiltration. In this study we propose that such treatment is also
suitable for IIM. To our knowledge, this is the first report dem-
onstrating that a chemokine inhibitor could reduce the severity
of myositis.

In conclusion, we demonstrated in the present study that inhi-
bition of CX3CL1 significantly improved histopathological
changes in the muscles of EAM mice, suggesting that blockade of
CX3CL1 might be therapeutically beneficial for [TM.
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BEETY) <2 FOREBIERIZE T 52 BHEEIZONWT
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BIET ) 7~ (RA) IZBEEIE IR O BEAH I &
BAEFTHEDOE - WEHIEL EHE T A EEA
HORERESRTH D, BIE L IBEIEH®
B CBICBALSNYXALE RTINS &
WMLTw <, BEERTBERT 5 282k
ELTIR, w7 a 7y — VKO ARG
(M B A e ) & R HE 2 B Rk o B R
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TWwaY, TRET, 20X RiEEERE
R FE IR T VAR AE 9 2 1B A B 0 F5 1 5l
WERTAEEZLNTE, LL, E4E
7% o T, ARG BRI RS 50
RETEDTRIE E LTV B2,

—F, RABMENEEICB W TR, §TI8%
DR LY MEFEDPFEL TNDE T &3
L2l oTWwWh3), &502, RABH
CD34+ fiEH & O MLE P ML~ D 5L ig
EETSEREEE IS LERITUEL Tna C

Key words P

CD34

W (synovium)
M4 (angiogenesis)
CD14

TNF-«
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o BET - B

Eirh, TG ORFEHEEEEO ST E
KBS LTV AR EZ ON LY, L
o T, RADREBIEHRIZB W TTEHO R
WORIZTHRBDVIEFICEETH L 2 LEHVR
WRENLEDLITTHAH., KRRIZBWVWTIE, Ih
FThONDONDHLPIZ L TEX72RADEH
DEFNIDOWTHIRARD & &1z, AH%HBIH
NABHRXHEE 2 OWT LI TR,

I. RA OBRIENEROHIRER O

RA O BIFIE RO R ZN UL AT O
WEHEINBD,

OFE MY (lining cell) D EREL, QFE
T (sublining layer) ~? 1 ¥ 3Bk &,
v ru7y—Y, ZEHAMNEK, SRR
=i, Oy BRI, @&
i

FRMIELTIZAMN B X OBEOWEIEMAE D
BN A O LAY, ABNEEHIL O3 42 &
DEHETHAL L VbLAY, RETIZIdEA
OB OB ASH SN DS, IO L
LS o SBIB OB A AR SN D T
o (A1), F72, TS/ RA B
WBW IR EH AP FHETH S (H2). L
L, EBRICHKEEMR M SR Mo ®E
BALD 7 WRA OR® TRIIICBWT, §T
WIMEFAERRO SN L Z EPHEL I -
TWhHY, L7z ->T, RADRBIEIZBWT
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B1 B Y v FIREOREEEE (1)
B v oNER R RO 5. (H&E, BEEX25)

V3 BIENVE IR C O M 4 A primary DIRZE T
HHTRESTFIZEZOND.

. AZRGBRIRNE B

1. RAKRMMEIROEE
RAIZHBWTIIHETE R B & OB TR ET A
ICHECRHIIE AT A 2 LR SN TE
D, MEFPAMEEMBTHELELEEZON
58z s OHECRIIIE, B S
SN BECRHIE SR EER 7 4 L TR
recruit SN72bDTHLEEZONL, D
FUZBWTIE, B oEBRBERTTVICE
T B il & BARTIE 7 45 5 canal % 38 U CHll
NPRAT DEHDERINT VLD, b
NTIEWEZGEH S Tw v, bivbitig,
CNFETICRADKMM O HEKFKE O CD14
PRADEBIFEIHIC LA L TCwEZ L, &
HAICKMMHEEREE D Fey RI, Fcy RHD%
BUIRA OIGEN - IRHE OV iz B v
THOEFERALTWAZEERLEY., $4bb,
RAIZHE W T H BRI OEMEIL D A 7% 5
TMOPONKEORENHD, ZNIZLD
FAE M AR ORI O RE % 4 LT hH T
BN EZ LN D,

B £ &

M2 B v FBEORRMASE (2)
FWHLMEHELRD L, (H&E, FEfEE X 25)

2. RABBECDI4-H#E D 5 O CD14+ HHAZD
MEDTTHE

FIH TR~ 72 RARAHIM CD14 Ml o 23
OBFEAHES DICT A 20120, BHL~N L
TORFOFELZHOLPICTLLENDH L.
W, RIS O B IR & 9 CD14-#f
2R L CTHMIIEELTBCZTT
CD14* il fb LT A9, ZoOE, RA
ERECDL4 M2 & 13 2R B IR T 24 ~ T2 1
B TOAEMCDI4 MARBIZIL, AEIZELLC
D CD14* Ml 23k 5 Z & A S i
oz, &5, RAICBWTIL, &%
CD14-fifa & v 53t L7-CD14+ fi g Lo
HLA-DREIEB L TV hH I & bRENT
WAHY, Lo T, RAICBWTIZEE D
L DOHIRARMBBO LD TTED AL, I
DRI G LTV B aTRElDE 2 5
L. —77, WGEIH - SEIREII O RA B X UV
HAOMTIEKMMA O CD14 Ml $ 121
— AT EDPRO LN v, Tild, RAT
AR~ O CD14* M8 @ recruitment 2370
LTWAh7OFHr6 0 CD14Y fl o pe A
PIHELTWTS, KR TESIZEDHE
MERS WO TEEnwhtEZLNLS.
HE, B LD, RAICBWTIIEIEIC BE
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3 BAEEY v F IR IR O TE T B ER

HERRMEIEEMICEAL LD L LTWa (&),
M: BBk £ fibroblast-like cell, L: ) »/<8k, E: & WML

(Ar—=Wid2uMaERT)

RAPEAA D AL EIED NS (X3)., &
512, RABEOBEEIZBWTH BEEHER
WCEEL L 2T S G . e A4 AR %
M B AT B B AR AR AE L 22 v
b, ZOMBOMERMALE, BBk
FPa DG B % e U CRPTICH A L7z T g
HiigEweELLNL.

CDEHI, RAICBWTIHEE#M»SD
CD14* M O b 3T L, &5 O~
EINOGDPEIR L TWAIZ EAbNAE, L
LZadsh, MEREMm LEOFcy Rl - Fey RIID
BHOBEEP 2L ABFTELTWE D0
WZOWTIEWELZIZHL2IZIE 2 > Tz
W,

3. RABERRMIEOBEDREIFZB Y

D INERGEMEALREIC DWW T

RA ORI IZ B WTIE, ) v ERDR
B AL 64, TREMIEORBHE RO
bNadV., 9 LoBEMBE) v~ g F

B BAES - B

AyzdloldsHCHKzELEL TS
EEZLNAHW, RAICBWVWTIE, 420D
I M FERTOREEDNARLNED, FOk
FIZOWTIEHaBEL ISR TRy, —
A E NOERMIMB 1) > 738k % autologous
D CD4* T ¥ 88k E & b ICH CD3 Bk O fF
ETEEETLEY < M FRFHIgM-RF)
DELEVFEINL W, 2 ZIZRABEEH
CD14-#fa 2 L& L 72 CD14 flfa 2 N = %
&, IgMOEAEIFELS EFIZIgM-RF D
FEARZTVRENICENTAZ L abiib
WIS ML TE A (H4)2, Lo T,
RA BEEMEICDI4 ML, BF 6 E
EREOMBHEMHEEHEZNLT, iy v~
N FETHEABY »28Bk2EMELL, TY
VOSBRI DAV IS— L TR L W REIC
[gM-RF 2 EAT L L HICEL LD EH LD L
oML, LPLeds, WEOL A
W B HIEBAEEER D) v b A NET
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A

IgM-RF/igM
(% P=0.037
1.57

E

0.5

IRV

Nil CDi14+cells
(RA)

B

IgM=-RF/lgM

(96) P=0.124

1.5}

1]

0.5_{ /
0+ T !l 1
Nil CD14+cells
(0A)

B4 P& 7~ FEMERCDIA Ml X B 1gM ) v v 4 FET (IgM-RF)

PE L D B SRS R
B v ~F (RA) B

BEFRSE CD14+ il 134 ASRAHIMB 1) > 2¥ERIC X 5 IgM-

RF % BRI m L Tnwa (k12 X h 51 H).

FEHENCESG T ADICDOWTIEHL I - T
BOLT, TOHIZOWTIIAHBBB L Tw <
BN DB,

L. BEEEM &6

RIE TR £ 912, RAOBEIEED A
AE M2 EHHR TH D L) 2 LD
WCIET Ty ARELN TN S,
—7, MAEIEMAE O B R AR O BRI
ODNTIELRB, SESELRIFIAPHY Y, B
RO—%EATHR W, biLtbILiZRABRE
O CD34* Mg & B BUE Bl fa ik o0 M fa 23
FHETELDPIZOWTHRE 24T o 72, WHEREE
(OADH B\ iZfEHE N) OFHCD34 Mgz
stem cell factor (SCF) + granulocyte-macro-
phage colony stimulating factor ( GM-CSF) @
FETIEEZIT, £2IL4H 50
TNF-o 2L 72& 25, TNF-a« OFET
(2% RS AR 252  Tx B E T A5 A
LW, —F, IL-4%2@EmL725e%, ¥

RTOMABIEAEOMAE L % 1, culster &
L, &5IZIL-4 & TNF- o« OWE %R0
L7234 1213 apoptosis 12 & 0 % < O
LW MDA LS. RAEBECD34*
f & FIRR ISR L 728 2iE, SCF+GM-CSF
22 TIL-4 & %5 Wi IL-4+TNF- o % 00
L723A OTRERZAIE, OA & B CD34+ A
Ja L \ZIRERETCH - 72, SCF+GM-CSF O &
DAFAE T TIERA BB CD34* Ml 2 & 134
FHREMENDO TP E AN
7S, ZZAZTINF-« 23T 4 & 2 O
—BEE o7 (R5) W, HEITRT LD
12, flow cytometry TZ U6 O EEMIL D 3k
HHE 2 MET A L, TNF- o« OWINEEIC,
RA ‘B 86 CD34+ {2 © O #EHEZFE M~ D 455
fboFeAEl s —3 LT, CD14$HuE, HLA-DR
PUROFEHOERLET 28072, L4
5\ i IL-4+TNF- ¢ OFMNC & ) CD14HTE
ORBIIME T+ 200, HLA-DR¥EH D5
Hizt LAMIML, ZMiddendritic cell ~D
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M5 ZERVERETE (A) B & UMY 7~ F

(B) B8 CD34* fifa 7 & O & 141 D 451L

BEECD34* fi1 % SCF+GM-CSF DFEAE T2, KHHA bh A & & bic4BmEEEL 71

DILREZAL & Rd (SCHk14 % 2040 .

SALDFEBERIL L TWhH, INEOREE
FLrHTHLE, RLICRKRT LI 12,
SCF+GM-CSF+TNF- « DfF4E F CORAE

B B -

i CD34 A 2> & O MG 3F A AL ~ D
srfbid, OAE#ECD34Hlia Iz b LA EIZTT
LTz, [k, SCF+GM-CSF+TNF-
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A. OA B. RA

Nil

TNF-a

IL-4

0.1 15| ° 0.1 20

CD14

78.3

HLA-DR

M6 ZRMEEESE (A) B XOEEY v~F (B) &
BCD34* il b & o &R O 5L,

B CD34+ Hifa % SCF+GM-CSF DEE T2, %5

A ML EEBIT4BHEREL -FOXREIR
(CD14, HLA-DR) %A% R $ (k14 % — 5% H).

TNF-o/IL-4

o CTHIE L 725552 1 7 O matrix metallopro-

teinase 1 (MMP-1) DA &, RAF #CD344
HMRLIZ BV CIZOAFRECD34 fi g I LT
HEIWZTHE LT, L7zdo5> T, RAH#E
CD34+ {2 & SCF+GM-CSF+TNF- « D1
TE T4l LT < B i HE 2F A e Bk A e 1
MMP-1 % B A4 5 L9 B EIG I oo
EafGLTWABIENHLPIIE o721,
PDEos—% X0, RABMEIERICHET S
BB A AE b B B SR A W REMEATE
ZEHTRmENT.

WEA 2 B\ A DR EELEI DS RA DG
WERTHLIEDREINTBY, FTLE
\ZPLTNF- o« FURR THEETNE Lt 78 —-Ig
BEEAOAREIERLTVLE Z E0b,
TNF- & 2SRA DIFRER B _FAR O CEE 1% E
HRITIENHER SN TWAY, LD
bbb N ORI, TNF-o 23535 %
JBTEATRABHECD34 il i2 BV TS %
IZOAFRECD34 flifd & 3 'L o TnhH Ik
RWMAICRLTWE W, T hbh, G
CD34+ il > TNF- o 1283 A B BB A RA
DFRRERL FEE 2 xEH 2 R L Tnb Z &
WREENS, A%, TOTNF-q 243 5
FHCD34* MR O MR D RE AT D 7% 5

F1 OB Y~ T ERERCD34 fifa D H O B 0L

Cytokines Morphology RA patients Control = Significance*

(n=21)  (n=18)

SCF+ M+D 13

GM-CSF  M+D+F 5 P>0.05
F dominant 0

SCF+ M+D 12

GM-CSF  M+D+F 5 P<0.001

TNF- o F dominant 1

SCF+ M+D 18

GM-CSF  M+D+F 0 P>0.05

IL-4 F dominant 0

*Chi-square test for independence
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7 S
M&FE (HEE, EEEX 40)
(k3 X 0sIH)

BFEIZL > THEDTWADRIZOWTHE L
TOLDLENH A 9.

V. RAICHT 2EH 4L BHE

RA 0 S 1 73 B FRAS: 2 71 4 LA 1S BRI &
N7-BEOWFBEMSERET L&, BITICR
&S, A BB O BEhE R s O
BHEBALNLNZH 2 0b 6, MEHLE
WELTWELEEPEHEEINEY, T FE T,
B A A B L5 M A4 (angiogenesis) 1248
W, BB OIS (vasculogenesis)
IR, B OMLE 2 O3 A 8 25
PNLTHAELTZbDEEZLRLTWY
oo L L, EMLAcb sibskomE N
Rl BB 2STEAE S A 2 & A% S T L
X, 29 L7-5REH RO ME MR AR o
5§ % #4% (vasculogenesis) 232 JE - JEE
LEBITAMEOHAEEET 5 2 &
YN M W ARLELE

HHICD34+ Mg % SCF+GM-CSF O T
CEEET D & yWE MDA AR BB
B, RAICBWTIEHOAILILLT, 2Ok
CD34+ filg 2 & O vWE g~ D 5L A &
WITH#E L TWA I EXRREPL I -

7oV, 2L, TOFEMCD3M4THBELS D
yWE* g~ 7341 13 B8 A v B D B A 1 95
FLEOHBEEZRL TV EDE, HETH
BT O MR A B\ TE RIS O AT A R
FIBRHIIO DS E T e B 2 SR 9 L AURME &
n/z9, 29 L7vWE+ MOt o ik
BEF#EFIZ BT 5 TNF- « #° VEGF 7 & 0 A
MNAAVEEDTGEIZEDI DD TIEL
RA 5 CD34* g B & @ intrinsic 7 #7812
EOLCHhDEEZLNDY, T4bbH, RA
F 8 CD34* M3 OA B # CD34+ MBIt
L, VEGFR2 (vascular endothelial growth fac-
tor receptor 2) /KDR (kinase domain receptor)
OmRNADFERPEEICITTHEL TWE I &
W GNIG o729, L7z ->T, RAEH
CD34+ #3812 VEGF iZ30 ¢ A Sk ASTLE L
TEY, TNCEYFELCLVDY A M A
YOFETIIBWTOAFTHCD34 Mgzt
L & 9 &SRS vWR MR~ & L L, B
BIRTOMEREELRTHI LICLD,
EEEOBEIHICHES L Twhsb tEZLN
5.

BhWic

PE, ABICBOWTEHRADEH»SITA
ENEEMAL 720 C e <, BRSO A
SNALTREOEWZ EXH LML, &
512, RAF i e A BV JECH0 B A M0 L %
BERYICO RFEELEB Y Y NER &AL T 5 &
WVHOMBFOREEZFL TWAH I & a7,
SHIT, 29 L7-BETEIE O £ 2 72 1 i
DHZ 5T, TNLOMBEIEBIZRAT S
72O ERMNEDHAEIIBNTHFHOR
HWEETAZEPHEONMI o, ZDX
D BHORFE T A% & D CD34 i &
V» 9 hematopoietic stem cell L NV T A 5 1
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TBY, 29 LMEICB W TVEGFR2/
KDR mRNA D FBITHE & v 9 E{nF2E 0
FIETHZEDWS NI o2, 4%, &
BECD34*HlE D b 9 1o DR E T 5 TNF-
a WA BULEDRE D A b AN =K
LTHELETWADDIZOWTIHTT AL & D
12, EHCTH LERCD34 Hilflg L ~ov
DEEP NP bEFTELTVWED L
Wo ZZHFEIZOWTHREZ M2 Ty 2k
A, RADIHRED A7 & FHHHN %2 A4 5 L
THERETHLEEZOLND,
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B EREORFIBEE—AY HRE BB RO =

B B

<<Wﬂ?§€,%d:¥ treatable dementia’>

5RO

e 2BM T TV b—7 2 (SLE) LU Behget mTIF UL UISHRBDEREEH T .

o SLE OHMREIERZE (CNS JL— T 2) DRREFE RIS N TIIHIREIEN TCORBRENE
BRREERICT. 30D, PIREENTO Ig BEEDIERTHD CSF g index ¥, ##
BHD IL-6, IL-8, IFN-a D EFZFBHD. =2, MBHURY —L PIEB LU
AR A E WD BERAED MOEXALN CNS W—T2ADBRERR LEBTHD

EEZLND.

e Behcet IO HRMIRHRZE (#42 Behcet /) [T RKE< AU SBEEFTERICHITISN, &
NTBREBTHRHRERBOBHERERDASND. COBRTIE HLA-BE 1 OBMRAEHD
TEL, R IL-6 DEFHENEESEAERL, methotrexate DWE/ SV ZAFENEWNTH

5.

&L ® IO

BEWRIESTRTREVRETH), 2L
FMMBERRAONS, P Th, Eiayht
I Y 5<% b — 5 A (systemic lupus erythemato-
sus . SLE) % Behcet 2B Wi, FHEMEHZE
BEELRERO—DOTHY, CNS V=T AH 5\
(EHE Behcet 9 &I IEN T WS, A5 PAKAH
BREZ G553 5 BEBICBWTCIIERRERE T~
THEDRD % v, 9 L7HERMER I &Y
RERICEDERT 2200, WELZSH 21T
HIENERTHD.

A BVTIE, 20 CNS V=T A8 XU
#% Behget fi a0 & LT, ZOBIKNISH - %
BB WIEIZOWTERL L Thzv,

* S, Hirohata (Bh#d%) | 555 KENH,

~-383-

CNS W—TRQ

1. HERPRAVISEE

SLE 2BV TREERERDP A LN LA, &<
WCHEDSWS OB, RO R &g T
bHaH., THA) AU FFEE(ACR) 1 1999 41T
SLE DM EDHHEEZRBL T b
(Table DV, T 04 HHMIECIE, PRARRE L,
R %25 % £ & L 72 neurologic syndromes & 7&K
MitERE R ¥ 2 F & L7 diffuse psychiatric/neuropsy-
chological syndromes @ 2 D24, S HIZHEE
= 5 DOERICHEL T 5B, ZOHT, cogni-
tive dysfunction 23R IS HERFRIEIR 2 E 8
ETHDLDTHA.

SLE OB L CRIBEREAT oA &
B L7 L ITHMRER SR L2 DB L2 ¢
HIENLIFLITRBREI NG, T FIR
BEEAT7uA FORMEH (bW steroid psy-

A& Vol. 95 No. 5(2005) 857
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Table 1. PAUBVITFREEACR) ICLBE
BT FI b —F AOBHEBIERD
DHR

central nervous system
neurologic syndromes
aseptic meningitis
cerebrovascular disease
demyelinating syndrome

headache (including migraine and benign
intracranial hypertension)

movement disorder{chorea)
myelopathy
seizure disorders

diffuse psychiatric/neuropsychological syn-
dromes

acute confusional state
anxiety disorder
cognitive dysfunction
mood disorder
psychosis

peripheral nervous system

acute inflammatory demyelinating polyradicu-
loneuropathy (Guillain-Barré syndrome)

autonomic disorder
mononeuropathy, single/multiplex
myasthenia gravis

neuropathy, cranial

plexopathy

polyneuropathy

http://www.rheumatology.org/publications/ar/1999/aprilappen
dix.asp?aud = mem ek 1) & 0 5IH, —&HE]

chosis) Tl {, L LABEMITHETL TV
CNS W=7 ARREREA T4 FOKGIZ
Lo CT—RICBETEML L7z & Z 2 72039 VR L=
T, HE, LI L D steroid psychosis 1& CNS
V=T ADBEIHELRP TV EER IR T
B, COMFRILTLS HENOBRICHS
DT,

CNS V— 7 A BT, M Hi DNA Hifk
fili - ISR - HIERE () v o8Bk E) R L os
5 O BIHEE OB PR ESR A OTE B &
KL 2 WO THEERT L LESH 5.

2. CNS b—T7 ADJERE

1) PIEMEAORERE . RRMENTO
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Ig BEADIRIECTdH B CSF Ig index R H D
IL-6 % IL-8 1%, CNS V— 7R IZBWC H&H§
53, LaLInsid, CNS Vv — 7 2 D&M
DHNETREBRLRENRD LN, —F, ¥
WP o IFN- a b F5fEIR % 7R3 SLE B I B W
THRRMC LR 2, EBOAZ/RTEE T
2 L72BEIEED T, IR REE O
BERICHE T2 2 E25N5Y, 72, CNS L —
T ABEOMB AT MMP-9 ML CWw5 &
ERREHME S NY, CNS V— T ATl IL-6
2 IL-8 12X ) MMP-9 AL L, Zhis
MMl 7)) TRl A EE T A & AR L E
ERHEX2LTWAEIEMRBEINTHEY, =
DX 912, CNS Vv —F 212 BWTid, RN
TOIg VA M h A v OREAI S LS G
FEMRBEBICECES L Twa EEZoNn?
B, BIRBIEE O RBEIZONWTIT VT R 4
W%,

B o IL-6, IFN-aZEDH AL vH A4 o
bR, B X LTSRS X B E A IR R
TAHWREMERRIE S TWAEY, bivbitd Il —
T ARG CIEE L BB OKNRE B X UHERE
BT, & IR IL-6 mRNA D%
HWABRLTWA Z E2W 62 L7z (Fig 1O,
UL, 29 L-fEMBICE 594 A A o
FEREDFRFED DL LB L o TE LD
DWTIESBHOMH R 2 TR BV,

2) MBEROBEHE—RIYRY—=LP

it 31 P i)

a) W—T7AREHMEN P Hidk : SLE BFE M
BHRICYRY —A ERIGT 5 HONBRPEET
h, ZOPTH, PEBEICHTL2HMEGT) XY —
APPUE B P PUR)DEAE L IHEHZEDT
wh, VARV —A PEHBAE POB8KD), P1(19
kD), P2(17kD) 6% Y, H P HukidIns 3
DOOPFEICHB L CHEET S C Kim 22 HOT 3
B HIYE b—T 2B THY. PP Pk
EV— 7 ZKEMIR & OB D W —E D LR
PRON T RD o 72285, #E 99% 2L Lo KR

-384-
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Fig. 1. CNS V=7 X (Jb—"7 A iE#7%) BB OZIRM GBRB) ICHB17 3 IL-6 mRNA DFEIR
CNS W — 72 BE @IZBW TR ARG T L, IL-6 mRNA OMEENIAN CORMIRIRL T 5,

VA PXRTFF2HWTRETALERENE
EOMHENASNTZZ D, REFHICLHA—
HO—RIFPEOMEICL B £ 26N 5%,
P YikD NV — 7 ZHEHIEOZWIT B 58
DV, BEEBMN BTG L s 25 7
F) AT TWA,

Pu P PRIV — T AR OR 50% TR 5
MDA, PP FUERPIER & Dk L 2 BT
HAFMIERICER R UESALNLE T LA H Y,
W IE IR R T LD MEDT P Bk LR
PR bLNhEwZ Ebdhb, —H, PP HEIE
V=T AFEMIROMBEP iz A R s h
W L7zdio T, P Bk IR o EE
BEERTHOTIERL, TOTMICHRAET %
X3 Mo T A ARFEAETLEELLN
%.

b) i PHEORFITZIE =T DETEM
fORFECORKIR - 5l P kil E o) Ky —
LAEF =2y PELTWLIEIFEZIZL W, 2
NFECH P IEKORBRT A2 b —T2F 4 D
MR OFEIMICER ENTWE I EDBWHL MR-
oo IhbE, AR BRI, ol 3
MR, BHE SR, A8 P R, e TS 38
kD DRy — A POEADPFERLTnDH I LD
RENTD.

v M RARILO CD4*T Mg, CD8™T #iflw, B
Jaik, WER L mIMORBTREIRY—L P T

-385—

V=728 Thzw, ULa L, i CD3 Pk
e &CEEALT 5 &, CDATT Mg & CD8™T Hilie
BWINRB YR —L PV h—TF2EHT5
29, B MIBLIE O R AT AL L 72H & b
URY —AL PV F—T2FEHL W, —F, &
Hibe FERMMmMEEKEmIZDY) KV -4 P TV
P HBREELTWAEZ EPRIERA S Y,
5T, PLP et e FARMMLEERD 5 0 TNF-
a® IL-6 ODELEB L %D mRNA ORB % F
BICHEIR 2 2 E D ST o 7 (Fig. 2)Y. &
OFHHIIPC P Hidh%E F(ab )l LaBd b o7
ISR, Fey L7y -5 208EE Lk
W LAt T, B P BRI, HUERD S D 5E
WA "4 voRERERT A ET, MEN
FEMINE R ) Y SEROBEREICEE 2 RIFT T LI &
D, V=T ZEMREEIL L& T 5 SLE OFRER
BB 59 ATREMEARIE ST\ 5.,

3) HEWEDOESHE—HEmER
& M ORI IB FLAR L SLE B Tl
WHEEEOFEMIIhPbLEFEALTHEY,
CNS W— T A DIRE~D G O] gB % 13w &
Zz bbb, —J, CNS V— 7 X Tt h o
BRI R I LA L, EREMEL &
CRBET L EHESR, bbb i
2R LTVEY, CNS V— 7 A2 BV TIEHK
MHRENTO Ig BAEDOTLEZBD L. L7255 T
B DO THAREE N CREA S L7z Bl
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