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Abstract -
systemic sclerosis (SSc) is classified into two types: SSc-polymyositis overlap syndrome

" (8Sc-PM), which is associated with lymphocyte infiltration in the muscle tissues, and
simple myopathy (SSc-SM), without the infiltration. SSc-PM showed more severe
muscular weakness, more myopathic electrophysiological changes, and more prominent

In terms of the presence of clinical and pathological changes in the muscles,

proliferation of lymphocytes in the muscle biopsies than SSc-SM. To examine whether the
muscle fibers of SSc-PM patients function as professional antigen presenting cells (APC),
we investigated the expression of costimulatory molecules BB-1, B7-1 and B7-2, and their
counterreceptors, CD28 and CTLA-4 (CD152), in the muscle biopsies of SSc-PM patients,
polymyositis (PM) patients, and other disease controls. In SSc-PM patients, major
histocompatibility complex (MHC) class II expressing muscle fibers reacted with mono-
clonal antibody against BB-1, but not against B7-1 or B7-2. CD4+ T cells constituting the
majority of inflammatory cells at perivascular and endomysium expressed the counterrece-
ptor CD28 and CTLA-4. In PM patients, BB-1+ muscle fibers, expressing MHC class I,
bound in cell-to-cell contact with CD8+ T cells. Our findings indicate that SSc-PM muscle
fibers may function as professional APC in a way distinct from that in PM.
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5 BORE (4 F MEBEILAE, systemic sclerosis @ SSc) 1352
B LR EERE L, EORERG 2SS ERCRE
ERBOBMEALSIIERE T E 1T RRTHO HERE
HEETHS. SSc BE DK 22 BITHIE TR s
EDFHIER A BB A, FRESEH I HER~ oM
BEOBECL > T2 0o0RBHHEIhS. 123M
FBEBE% & b7 5 complicated myopathy /7 fZiE—
% RGN EEERETE(SSc-PM) L iEh 5 o T, #ifa

il

#IE A 7\» simple myopathy(SSc-SM) & 1R Bl X h
51790, WhWBRIEM I o F — OHEMIZH B SSc-
PM T, BEmSicHl PM/Scl ik, #iScl-70 Hifk,
i Ku $ifk 7z £ 0 B O R L O@@Mio LA 23R 5
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WRMEDS, PURERRMIL (antigen presenting cells : APC)
ELUTHEIETAZ EXWME LAY, Licd->TPM A
b b RIEMHRE & BLOREE S & b7t 5 SSc-
PM DO#f#g#E D, APC & L COREIRIE 5 TREHNE £
bhb. ZDiediciy, SSc-PM Figiimmic MHC &
& {1 costimulatory 5 F D B7 7 7 3V —5FNEHE
L, ZoHEERBCRBBE L TMEEBT 77 3 ) —
SFDZEAETH S CD28 % 721x CTLA-4(CD152)B5
HTHDH ERBETH B,

AP TR, BIEREHE T3 SSc 17 BlO K 3 X
WREBZRRE R, o2&, SSc-PM ORIERF%
BT % BT, PM & HE L7 b, ERFIC 1T
%) VBB, costimulatory 4F & FDZHMEDOR
BRI L C, BifRMELS APC & L CHBET 5 7THE
MO\ THRE L 7.

WEE L UFE
1. %

RERITERKFER BREMENRIC ST SSc D
BWEEEYS oL, BE TR EoMERYE
L, BRAEEFENE X OYREENRE D b HRE OFFE
DHER I iz 17 BI(B M 3 B, Zobk 14 61, 8 14~82
BOERE L Lic. SHRHERD LMAREOFEIC X
» SSc-SM 8 #ll & SSc-PM 9 #llic 3¥E L 7=. SSc-SM
T3 Bl, SSc-PM TRAFICHFIERIEF L TAT = A
FRIAEE S e, XHRIZS R 5 K (polymyositis
PM) D2 ZEHE9 %3572 L7z 8 I, Duchenne E %> =
t e 7 4 —fE(DMD)3 fi & #iE AR B LA O A 5 B,
BEF1661& L.

2. BREE

SSc-SM & SSc-PM o £#T, SR, MKHEE L5
BERBRAERT R X B L. $IHEREEE, £flicow
TR T ETHEOTAL R X OSEAIR CiefT L. &5
#7738 (Manual muscle testing : MMT) 3% L,
EAE T EBRHE T 0~5 S0 6 BT L &
7o\, MMT score #EE L7 (EEH 125 &). SSc
-SM & SSc-PM @ 2 # < ® MMT score & Ifi i
Creatine kinase (CK) fE® l#:1%, Mann-Whitney U
BB LY p<0.01 b > THEEE L.

3. WEFMRE

BRI LA O LB F I I ARBEH TES L,
HESEIEBIEA YRV E VY 547 4 ARCHEEL
EX5um 0BG #FR L C, Sfb¥ERarss
ot
1) MHBbsRe

Hematoxylin & Eosin ¥fs, Gomori-trichrome Z#k
e, NADH-TR %ifs, ATPase ¥if5(routine 8 X O°
pH 4.6, 4.2), PAS${fa% s Z in\ BREt L7,

2) GEEBLFLA

BRI Lchi o 1tiete, g% 4 C7 2+ v T 105
fIE%E, 0.01 M phosphate buffered saline (PBS) Tt
%8 4 °CT 1 BRfEAE L. 2 % bovine saline albumin
(BSA) #i1%2720.01M PBS THERLA5BIEE T F
MECTI0FE T e v Fv 7 Licth, IR$EELT=
VRAE) IR —FAHBEAVWTIRIEER I o
(Table1). 0.01M PBS T¥%#, IgMie + CD8SO
(BB-DizowTli et s vEH Y FH~ v 2 IgM 10
ug/ml %, b 1 XkHifkico\u T ik biotin i v ¥~
v 2 1gG 10 ug/ml %, 2 XHifk& LT 60 HRINIGE &
Jo. HOU'0.01M PBS T¥E, BT TFITCEZ#H
avidin D20 ug/ml B\ THIEFE IR 0.01M
PBS T, KBEEHAFIC CTE U CEEE c8
£l NBRERCE, 1XAGEABECFR L~
v 2 1gG, IgM Z 7.

4. Reverse transcription-polymerase chain reaction
(RT-PCR) #

& RNA 3EEHAESET R Q0 81K, 20 um B) 2B E
0.2 ml ® TRIZOL(Gibco BRL, Grand Island #t, New
York)FTHhESFHFARAL, Trba—AlicdisT
HH L. RNA 13K 12 u1 (RNase-free) @@L, 10
56 CIHRS, —80C CIRAEL 7.

RNA 1 ug % RNase - free ® DNase 1(Boehringer
Mannheim #:, Indianapolis, IN)AL ¥ £, random
primers & GeneAmp RNA PCR kit(Perkin-Elmer,
Roche Molecular #, Branchburg, ND &%\, 7= b
2= LI TRT RIER B e . RIGKIZ 50
pmol ® CTLA -4, CD28, GAPDH @ primers(Table
D19 Fhnz, 95C 143, 55°C 14, 72°C 1 4T 45 cycle
B8 U 72 (Perkin Elmer Model 480 thermocycler).
PCREWA0 D3 %7 ' m — R 5 VEKIKENHE, eth-
idium bromide(0.5 ug/mDFEL, XS e A F7 1 1 A
667 S8k %, 512 x 512-pixel gray-scale images TF <
LR Z (AR

& S

1. ERIREER & BERT R (Table 3)

SSc-PM # o MMT score(9 4l : 16.0£3.1 £k
SSc-SM A @ #1: 21.8£1.8 DX h HFE (D <0.0DK
&< (Fig. D, M#E SRMELCHITIETL W
I CK fE 1% SSc-PM BEM B B 12 & < (SSc-SM % :
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Table 1. Anti-human mouse monoclonal antibodies

for the immunohistochemical analysis

Antibody Clone Manufacturer
IgG CD4 MT310 Dako

IgG CD8 DK25 Dako

IgG CD28 1293 Becton Dickinson
IgG CD74 M-B741 Pharmingen
IgM CD80 (BB-1) BB-1 Pharmingen
IgG CD380 1307.4 Pharmingen
IgG CD86 BU63 Ancell

IgG CD152 (CTLA-4) BNI3 Pharmingen
IgG CD163 © Ber-MAC3 Dako

IgG B L26 Dako

IgG HLA-ABC W6/32 Dako

IgG HLA-DR DK22 Dako

Table 2. Sequences of primer sets

(485)

Nucleotides Fragment length (bp)
CTLA-4 sense AGTATGCATCTCCAGGCAAAGC 316
antisense CCAGAGGAGGAAGTCAGAATCTG
CD28 sense GTTTGAGTGCCTTGATCATGTGC 238
antisense GGCGATCTGCTTCACCAAAATC
GAPDH sense TGAAGGTCGGAGTCAACGGATTTGG 398
antisense GTTCACACCCATGACGAACATGG

Table 3. Characteristics of the patients of systemic sclerosis with muscle involvement

. EMG steroid
patient |age/sex | MMT score | CKUIU/D | ANA -
) myogenic change |denervation potential response

1 14/F 20 89 1280 + - effective(low dose)

2 34/F 20 118 10240 + - effective(low dose)

3 22/F 23 203 2560 + - n.d.
SSc-SM 4 53/M 23 215 2560 + - n.d.

5 82/F 19 452 10240 + — n.d.

6 43/M 23 737 2560 + - effective(low dose)

7 51/F 24 857 160 + - n.d.

8 41/F 22 880 20480 + - n.d.

9 38/F 20 398 5120 ++ + effective(high dose)

10 42/F 19 508 5120 ++ + effective(high dose)

11 73/F 11 1054 40960 +++ ++ effective(high dose)

12 50/ F 12 1151 10240 ++ ++ effective(high dose)
SSc-PM 13 25/ F 15 1862 2560 ++ + effective(high dose)

14 44/F 16 2529 40960 ++ ++ effective(high dose)

15 76/M 18 2535 10240 ++ ++ effective(high dose)

16 62/F 15 2921 2560 ++ +++ | effective(high dose)

17 63/ F 18 3816 10240 +++ ++ effective(high dose)

ANA : antinuclear antibody
n.d : not done
low dose : less than 0.5 mg/kg/day

high dose :

more than 1 mg/kg/day
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4444336 IU/1, SSc-PM % : 1864+11711U/1, p<0.01)
(Fig. 2), A HEHET LM Bt TH > 7. SSc-PM
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Fig. 2. Serum CK levels.
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ERROBM YT THEMEY, THRCIIBESR
SRRMER B T & OBAFRERA B FRD o BRI, SSc
-SM B35 B1(63 %) BWEFED AR T, FH 3HFIQGT7 %)k
BEHEOEAEAT » 1 FFI0.5mg/kg/day L)
E#aR L. SSc-PM # T3, £flcRiBomAE
(1 mg/kg/day LLE)D AT m A FHIEHREL, HIET
ZXRLCEHTH -, BOHEE LT, BEMEMED
SSc-SM # 16113 % - fEHI 8) & SSc-PM #f 4 #1(44
% : EEBI12, 14, 16, 17 THED bhi-h, FEEER M
FRELIRA LIS, SEIOESIIERHRENERTH
7.
2. REZMRE
1) MBS RBE

SSc-SM £l B\ T, FHRAF I OFF5R A B
BELcL, BEE-FAEREL LA LR BRI, SSc
-PM 9 #l 46 <, % & B, perimysium % X Men-
domysium 12V v <ERKNEHEL, R R B
3« FHAEARAE e I R B,  perifascicular atrophy
1% 9 BleF 6 BI(67 %) IFBD . SSc-SM & SSc-PM o
W OFET b /NI CRE RS s L O RRIR S
1k, %7 rimmed vacuoles % ragged red fiber iX7g %>
27,
2) SEEMRB LR

(1) BEY v B5ky 7y MEN

SSc-PM Tk, MEREICERY v RIBHEL, H
ALTD Y v o2ERD CD4+/CD8+ T il bk SSc-PM
MPPM X Y Edo7(Tabled). EHicy v-SBRI1Z, per-
imysium ®° endomysium & 3 BE L, Mm% EEHE & R
12 CD4+ T#ifg BRI BB L T\ 7= (Fig. 3). PM T
1%, endomysium T CD8+ T {2 MEA B L T
oo REB =Y b e —ATIRY VAREIRD o o,

(2) BT77 39 —5HF

SSc-PM i\ ~C, BB-1 X MHC class II B3k
BESEARRME CREL L (Fig. ), B7-1 8 X O'B7-21k& b
ZEMETH 7. BB-1 oFEHEIEF, PM Tk MHC class
1 B0 HFETH BN (Fig.5). CD741%Y v ERE
H CIREEM:, MM TdH - 7= (Fig. 6).

Table 4. CD4+/CD8+ ratios at perivascular sites

CD4+/CD8+ ratios at perivascular sites
Sugie SSc-PM 1.82+0.53
(2000) PM 1.16+0.73
Arahata & Engel®? PM 1.22+£1.14
(1984) IBM 0.55+0.13

IBM : Inclusion body myositis
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(3) BT 77 3V —HFOZEME

SSc-PM DO IFEEFRIFRME LRI D HTr v v <31, CD4
+THifarE&kThy, CDS+THifARY <7 vy v =2
(CDI6D X T A TBMARIZE A ERDIehr - T,
Fi, AR Y v AEK2AZBEL TV 5HEHER
MHCclass II B Th -7z, EHIc, SSc-PM o BB-1

Pt AR ME R B oo T i 1L, BB-1 02584k CTH 5 CD28
7213 CTLA-4 2FH L T\ (Fig. 4). BEY v
DO¥FET, CD28 5\ % CTLA-4 Bz E AL
25, CDA+ THIfETH - 7= (Fig. 4.

—7, PM T3, BB-1BMoIEEFE &M MHC
class [BBtET, zoEBKRET % CDS+ THifas

Fig. 3. Transverse serial frozen sections of a muscle biopsy specimen from a patient with SSc-PM,
stained with Hematoxylin and Eosin (A) and with monoclonal antibodies against CD4 (B)
and CD8 (C). The autoinvasive lymphocytes invaded nonnecrotic(*) fibers (A) are dominant-
ly CD4+ T cells more than CD8+ T cells. Original magnification, X400.

Fig. 4. Transverse serial frozen sections of a muscle biopsy specimen from a patient with SSc-PM,
stained with Hematoxylin and Eosin (A) and with monoclonal antibodies against BB-1 (B),
MHC class II antigen (C), CD4 (D), CD28 (E), and CTLA-4(F). The nonnecrotic(*) fibers
(A) invaded by CD4+ T cells (D) express MHC class II antigen (C) and BB-1 (B). Many
of the autoinvasive cells express CD28 (E) or CTLA-4 (F). Original magnification, X400.
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CD28 & %\ & CTLA-4 #FH. L T\~ 7=(Fig. 5). DMD
LB = v + v — T, CD28, CTLA-4 (358 7
> 7.

3. RT-PCR #(Fig. D

HRF DO mRNA ORBUIFESIC X h BEOEIT
H5HLDD, CD28, CTLA-4 &%, SSc-PM D EETD
LHELERIh, MFEE =Y b r - TRIHEIEI LK
7.7730 7LC.

Fig. 5. Transverse serial frozen sections of a muscle biopsy specimen from a patient with PM, stained
with Hematoxylin and Eosin (A) and with monoclonal antibodies against BB-1 (B), MHC
class I antigen (C), CD8 (D), CD28 (E), and CTLA-4(F). The nonnecrotic(*) fibers (A)
invaded by CD8+ T cells (D) express MHC class I antigen (C) and BB-1 (B). Many of the
autoinvasive cells express CD28 (E) or CTLA-4 (F). Original magnification, X400.

Fig. 6. Transverse serial frozen sections of a muscle biopsy specimen from a patient with SSc-PM,
stained with Hematoxylin and Eosin (A) and with monoclonal antibodies against BB-1 (B)
and CD74 (C). Note that BB-1 is expressed only on the muscle fibers but not on the
surrounding lymphoid cells. CD74 (C) expression is detected on the surface of some
autoinvasive lymphocytes. Original magnification, X400.



SRETIEIC & b 7 5 BREE DTSR

M 1 2 3 4 S 6

GAPDH (398 bp) =
CTLA-4 (316 bp) =

CD28 (238 bp) =

Fig. 7. RT-PCR analysis of mRNA for CTLA-4 (316bp), CD28 (238bp), and control enzyme GAPDH
(398bp) in the muscle biopsies of patients with SSc-PM (lanes 1~3) and controls (lanes 4~
6). M indicates the size marker. Strong GAPDH and CTLA-4 mRNA expression and weak
CD28 mRNA expression is seen in SSc-PM. Neither CTLA-4 nor CD28 mRNA expression

was amplified in the normal control specimens.

% =

HHEER % B % SSc IR E AT SSc-SM & SSc-
PM icX Bl &h, SSc-SM #oHEE L, KIKMW, EX
EBRZN S L OREENRFE O WTFhic X - T SSc-
PMEOHEEL VALNCERTH . Licdis T,
SSc-SM BHERIIC L » TREBEN HRELLEL ¥
TEBINBZLIHD. FHBACAEREE Y TRT
HHBBENAZ LW LD, BEEOREMFLLT
GEBHED 1 KL L 50T, Bk
EREF IR EW I 52X X 2TREEIHEZI L
%. —7F, SSc-PM #iL, HRIRMICd BREEFMICD
FEEL EOBHEREEEEL, FEENCIV-HY S
KIEME I A SF—TH B LD, BEOEMB LA
DHTILPM & 0EFVRERRZ L%\ PM OffikE
Frow i REM, BEERT, BETMHRZEGER
EDBNANENC R Z leb i TE 722320729, §R#D
KFEW I A F—THBPM &, SScict 725 SSc-
PM & CREEBFVLRLD Z LTS TFHENS.

SSc-PM HEGITIX, & FEHF X O endomysium
CRBELTWATHEIZCDS+ X » CD4+RELKTH
w7z, SSc-PM i2¥135% Y v ~ERBEICOWTIE, M
BT CD4+ THIlREETH % &V 5L rHE—T
H 02, endomysium 2O WTOERBEIE S T
V. ABFgED SSc-PM T3, Mg O E 4k &
TH5 DD, endomysium TOMIBERELRDH T &
PHY, BEY vARIGThoHLTH CD4+ THE
B CHoTe. ThbiE PM 0B Y v BRoRBER
LRRBBFERTHY, WEOREEFOMEEY L
TWbHDEHEzLRB.

ABrFEI, SSc-PM DIFEIEHRRMEC #5135 BB-1 F

AR LRI DORETH 5. costimulatory 5 FC
HHBT 77 3V —1CETHBB-11, TOZHEMELEE
BTH L TREINVEICE LERF LA RE 2HE
52-20 BB-1omffiic, BT7 7 3 ) —icix, B7-1
(CD80, B7), B7-2(CD86, B70) 414, Fh ik BB
-1 L A#Ec CD28 % CTLA-4 &\~ 5 SRR DA,
WIERSERG TORBIIZED b T o, KT
1%, SSc-PM #i##© BB-1 BEAMER LIcH, FOH
BIIINL DD R TERETNETHS. 1)BB-1L&
B7-1 oEFRICoWTIE@Em 23D 543, B7-1EH:Migc
BB-1 BEETAZ LW ERIR LS TFEELLR
52829 2)BB-1 & CD74 B3t@o = + — 7% H LK
AR B E S hTw 52, UL, SE0ORET
A7 CD74 Hifbic X »#5R <ix THIBR G, iR
Heclet:, H1BB-1 5 ClRMEcBYE, Tk
HThHote. TORBELREOERE, HAoTEMI X
%3 DT BB-1 2SRRI RB L T 5
ZEERHEEL, BEHEY —BT 5. 3)BB-14, flio
TERBOBEMGHMETOIRAL VB L FEIRT
WBHRY, FR bR R\ T BB-1 0ZFETH
% CD28 ®° CTLA-4 & D3ERBLIe <, Lt > THE
MEVE APC & LCHEBE L 7o\~ 75, SSc-PM D f5i3
kT s, TREEEEY LS5 BB-1 FH & 3RE
RHUBERELERLLDEEZLRS.

KEFFRIC 31 % SSc-PM T, BB-1 #FE LT\ 5
FEEETE 5 HRHE 1 MHC class I1BBE#T, X5 CD28 »
BWE CTLA-4 25 L T\ 5% CD4+ THIfE & cell to
cell contact LT\ 7. %7z, SSc-PM DA d RT-
PCR T%, SSc-PM T CD28 & CTLA-4 DR 7s
REEXHERTE . ThbDOEEEND, SSc-PM i\
T, HHER BT 77 3V —4F R X O MHC 255
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3% APC & LTfER L, BB-1 DZR4EHMEEMED CD4
+THifEE OMEERC X b REIREF BRI h S L5
x2bhs. —F, PM Tii, BB-1B¥oBigikEo MHC
Mclass 1 THDH, TOHGBRMERABED CD28 B %\ i%
CTLA-4 Bt THIfD % 23 CD8+TH B. Licdi-
T, PM Offg#E» APC TH HFEESENRF 2 b5 03,
SSc-PM & PM CREFERROBFNRIL D Z & H7R
BIhb, ZOME?D, SSc-PM & PM D FiEEME D
B X 500 HAORERin A, &4 L SERE
DERCHEL THHAHEELHBLON 5.

BlEX b, SScic& b d S, BKN, BES4E
R X OYREEAIBE 225 SSc-SM & SSc-PM i@
PRI TE 5. Lichi->T, SScidB—&EA TR
, WS OnDKKA, RIS % syndrome £E %2 5
s, ARETIE, HRR~OMBERENRABbRS SSc
-PM 122\~ C, BIEH D i MR, costimulatory
BF E X DZREORBEERN»D, PM IR HEF
X o THRHMEN APC & LCIER 3 B IEEME R R L 7.

& S

BRBIE(SSeHO & b 72 5 FHREE X SSc-PM # & SSc-
SM B 5 X h 5. SSc-PM B, ek, 1 CK E
L5, BENE, EBEGHO Y v AIRBEC R TRE
Y3 F R F—DEEEE LTI, SSc-SM Tk
OTRTCBBEETH - 1.

SSc-PM o R EHBFEM KR ©, Mm% &M, per-
imysium, endomysium T CD4+ T HIFIEBEMICBRIEL
TWAHZ ERER L. HHRECHKIL TV 5 cos
timulatory 47 % BB-1 2[R B, BB-1 B 0IEESE
Fif#E vz MHC class II B8&H L, Zo R CD4+
THIBEABEL T, 2o CD4+ THEfEIC X BB-1 @
FRETH D CD28 38 X O CTLA-4 BT, BB-1B#%
DFREHE & cell-to-cell contact 5 5 Z & 0 b, Hikk
HEMAPC E LCIERTAZ E3E 2 bh 5. PM T3,
BB-1 Mo ffiiEo MHC 23 classI TH H, Z O
e 2 BT CD28 5 %\ i3 CTLA-4 BBk oo T #ifa s
CD8+F&EThH T Loh, HikgHEs APC & LA
THZELEHELNTHBD, FURRROBERF L SSc-PM
DEREFRLDZEDEZLRS.

ABFZE 1L, SSc-PM ic B\ T APC ThH 5
ZE, Lo, 20EFIZPM B35 HERR & A
BT EERRLK.

ABFGE O —F 125 39 |1l B A f R SR a (1998 4F 5
RED, 5 41 Bl H AR B2 (2000 48 5 ARAD

BLWTHEEL.
Bl Fi:3

Mk zoedich, HEE, HEMZED ¥ LR
RESIER R MREAR S HE R RBE B 7 5 5
BBl EdL b, MEORTIKAEIEE
¥ LcABENBRUEMC B L 5.
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