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L B MR EE I A P H A Y LA INF-q, IL2
IL-4, 16, 1110, 13 & BRARARAE R O 00 5 £ OABS

SIRKRFEFMELR MR EHRE (B ATRAZ 8

E%*Jll i

AEFZETIL, L g R (systemic sclerosis, SSc) B O IMLiE O EHFILEF 7 V7 7 (tumor necrosis factor-a
TNF-¢), 1 ¥ % —1A4 % 2 (interleukin 2, 11-2), IL4, IL6, IL-10, ILI3OMBEZMEL, SN LERELTWAENE) D,
FERRERCIRAETT B & OMEN A LN D E D PIZ2WTHRE L. RBE &S MM (imited cutaneous SSc, 1SSc) 5141,
FLES T 4 ST E (diffuse cutaneous SSc, dSSc) 3041, EH AS0H & 0 IiEAIRIL, ELISA L D& A b A A > DIRE
#RE L. MIERDOTNF-a, IL4, IL-131d, 1SSc & dSSc DR CREE ALY LEZEIC LA LT, L1013 dSSe T s
ALV EZIZERELTBY, IL6IEAETRLOISScTREAL D HEIL LR LTz, IL21E SSc D A EBIMkih S 7z,
e AL OBICHEEENHRS N o, BREREOBEEIZDW TR, TNF-o & IL6IMRHMEEEE T2 SSc BB THEEIC

BRIBEOLN, YIHERLAELEOREIROLLL. T, IL6OMFETOREILRL, C-FItEE A (Creactive
protein, CRP), IgG, IgA & AEIHME L7, L1313 CRP & O MIZA & 4 HBIATR0 b7z, IL10 0 LRISMHETREL %
BT AHSScERFILHRIZED LN, PED#ER LY, TNF-a, 114, IL6, IL10, B X U IL1325SSc DRHREIZAT & 2D %Hl

FAHLTVDEEZ 5L, TNFo & IL61ESSc i 34 5 ligifE 0w

DEBLHEREIIE A DBE B 2 REREIZHE
7z,

BIZE S LT WA WREMEASRIE 21/, 72, SSc

ELTWwAHA M1 rOfAEEhEIZLI-THESh TR EEZLN

Key words systemic sclerosis, ELISA, tumor necrosis factor- «, interleukin 6, pulmonary fibrosis

S H MR RE (systemic sclerosis, SS¢) 13 A&HEICT | & ity TR
~é&%blvﬁm%ﬂﬁﬁktﬂgwm&ih%&076ﬂ
LHOCRERRTHY, ZOREAIVELELHTHE, K
BRLANET LTV 2 O R RERETIZY) 8Bk, o H
T 7 =T EOMEEFROONE. INSOMIIE, Tie
DA M A v EBEET DI LI LD A OB ME
MRS SRR L, SSclZiEias it mFRELs &
BT EELZIOLNTVS, BITS, T XA 74— 3 715
HF~—#% (transforming growth factor- 3), IML/NK [ 318 5l
HF (platelet-derived growth factor) 7 & OHHFLIEFHEA 2%, 4F
RO BRTH O EEHERLLTVRLEERLNTY
A0 LaL, Mizh A % —1 1% (interleukin, IL)-4, IL-
6% EDTADH A M4 Y HFHRICHE LD EHEESh
Twé.:ﬂ%@%4bﬁ4>iﬁ%mWT®$%ﬁ%*5#
LM X A0S — & VELEOIE, MEMNERESE, &
Fr%®$%&t’$ﬁtfw%$®t%x%ﬂb.LﬁL,

EEIZEINOGDOH A I A VIEHECTEHELB > TWbY b
FAPIA I PT=2RERL TSz, EFATOT

FR104E1 B 6 B%AT, FRI0E2A22THZHE

NEDOEBRENIIZEA L DD TR,

H A LA ORELEEOENES D FOBRELHIELH
BICHELTWA, Z0HSScBEIZBWTILERD FEL
HArH A OEEREEHSITL I EIE, SScizBirb
FA L HIA Ry "I — BT ZH0REED D 5.
T2 SSc DL FIEL, 4 0 BE 2B 2 EEEICET
LTWwaH A M4y DfllAEbTIZL s THESINTHLT
ML ZE2OND, KEFETlE, TELRTAMIL Db,
TN E TR IS BT AMPBENEEEN TR, HHVIE
HEEIZ L VHRVFRL ) —EZORMErEORThARvY (b
B A 2T LIEBEIENT- 7V 7 7 (tumor necrosis factor-a,
TNEF-«), IL-2, IL4, IL-6, IL-10, BIUIL130MiEHOR
B AW L, BRI MR R & OBEIZ 0T b FElI R
L.

WERELUHE

mi&
1988¢f»b1997’rifc7>10frf’uﬂc SRFF IR R I b

Abbreviations : CRP, C-reactive protein; DLco, diffusion capacity for carbon monoxide; dSSc, diffuse cutaneous
systemic sclerosis, IFN-y , interferon-v ; IL, interleukin; IU, international unit; 1SSc, limited cutaneous systemic
sclerosis; RA, rheumatoid arthritis; RNP, ribonucleoprotein; SSc, systemic sclerosis; Thl, type 1 T helper cells; Th,
type 2 T helper cells; TNF- « , tumor necrosis factor- « ; VC, vital capacity
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R, F I3 HEUR R A MR R BT e B % 2 L 72 SSe
BESLHIE, FHALHREE L L TR A 3017 & i & 4RI L
fro 2L, BAERCHNE LOFFBZLVEFA A4 2N
OEBITHETS I EETET, ThookERD S HES
CEALBERIIBVTEY A M1 v OBEZFIELL. B
FOEMIEZI2~ T CFR43m), MRNIBEESH, w734
T#Hot. —Fh, IEENBEOEIL14~ 728 CEX43®),
BINE BB, K27 TH o7, BEOEBIHT A1) 711)
¥ < F1#%4 (American College of Rheumatology) ® it %
WL C7z® SSc B, LeRoy & ¥4z & 0 R08 & W 72404
HHECHE D L IRBA 2 H MM E (limited cutaneous SSe, 1SSc)
5160 & PLEET = B PR SE (diffuse cutaneous SSc, dSSe) 3041
A E N £, WEERIZLE - TEINSD 2 BE%5E
o IELHNORIAG & 3 FELREOBRBIFIZ IS L 7.
SScHEFERDIZWBIZH 25 27THITIE 7L F=v 1 ¥ 20mg/
HECOMNRGHELSZT Tz ().

II. BRFRFTR ERREFRR

SSc B 7 & FEM 2 BRARPT R, AT R &R L 72, DA
BOFMIZETHHEIIDONTIE, Steen b D) IZE Vit s
2O DE—IMEEL, LFORREH B E I HSHES Y
kL7,

1. W%

MR B AL XA LT oMM Rd Y . £ 72, WiiEE
(vital capacity, VC), Hifi#ii#®& (diffusion capacity for carbon
monoxide, DLco) % & & 7-flit#RE DT b MTT L, VCA Tl
B 80 % Kiili, DLco A5 FHMEN 75 % AKiMD & X (2 BEH & &
L7,

2. flimE

N LD LB R CIERE T 2 380

3. FHEIRE

FEEDLIEVERBING, MM RIELT S,

4. WA

PEAL P ﬁﬁ)ﬂ& "LiE s L7 F v ¥ — 4 (creatine kinase)
DLAEE

Eﬁﬂé’r"ﬁ SR T, BRI TR R R o Yefn o s
—CEELLOEHL Y MO ATHREMEE L F4, Hib

RA AT =¥ THk, PiUL) K& (ribonucleoprotein,
RNP) $iRIE ELISA (2400, %iB) o Tehsh
10.0 [EIMSHEAL (international unit, IU) /ml, 15.0 IU/ml %82 2
el L. ik, CRIBMEEE (Creactive protein,
CRP) (32NN 20 mm/W;#, 0.5 mg/dl%®23d0% B
flie L7z, IgG, IgA, IgMiZ#N#Fn 1774 mg/dl, 355 mg/dl,
235 mg/dlx Bz B0 BEMEE L.

. ELISA

fLiEH D TNF-o, IL2, IL4OREIZIZELISA v k (T cell
Diagnostics, Cambridge, USA), IL-6 D#fll5E 2L ELISA* v k
(R&D systems, Minneapolis, USA) i L7z, F7=, IL-10D
M€ 121Z ELISA # v + (Immunotech, Munster, Germany), IL-
13 Dl 1Z4Z ELISA % » b (Chemicon, Temecula, USA) % f#
L7z, ZMERE 70 b a—uilfEt-> T2 RMEL, 20FEHE
FMH LA SMEEORMBEEIETNE- ¢ 51,5 pg/ml, 1L-2
#°61 pg/ml, IL-44%1.8 pg/ml, IL-67%2.1 pg/ml, IL-10%%3
pg/ml, IL-134%0.195 ng/ml T - 7:.

V. #EHnsEs

2REMOY A b A 4 2 LAV W IC1E Mann-Whitney @ U
BEERMA L7 2BEEIZ 51 24 O L2 14 Fisher O B2
MERETEEE, LRI O LB t RS R L7,
A MDA A Ol E GRREMSE, T3 288001 a1
¥ DETOF 2 Tld Spearman D IEHLFH IR % T
BRf L7z, s, G5 %R (p<0.05) 245 EH D
&L,

B &

[. OEFDEYA MHA L ORE

1. TNF-« (1A)

i 1H O TNF- a 1£1SSc @ B & Tl 51615 44 %) (86%) 1=
dSSc DB F T30 P 276 (90%) ITHB St Thsid
IRH R BEREC 30 B 1561 (50%) M 20 & g L T4
Bl Tdh oo WD, Mih O TNE- o /613 1SSc (1 Jefil
7.0, #iPH<1.5-359 pg/ml) & dSSc (f14efti7.5, &«tlfﬂ<15684
pg/ml) OUiHECHIEE (RUfli< 1.5, HM< 1.560 pg/ml) I=
WERTH T EATH - 72,

Table 1. Demographic features of patients with systemic sclerosis and normal controls examined in the study

Group Number of Sex Age Disease duration Nu[;nbe;(%) loetrsudeeCIS
fects with corticosteroi
subjects Male  Female (x£SD, years) (x£SD, months) reatment
Normal control 30 3 27 43+13
All SSc 81 8 73 43+15 89197 27 (33)
1SSc 51 2 49 41£13 157+ 113 7(14)
Early ISSc 19 1 19 42+£15 12+£3 1 (5
Late 1SSc 32 1 31 41£12 216£ 104 6(19)
dSSc 30 6 24 4318 121102 20(37)
Early dSSc 13 3 10 4519 166 10 (77)
Late dSSc 17 3 14 42+18 168191 10 (59)

SSc, systemic sclerosis; 1SSc, limited cutaneous SSc; dSSc, diffuse cutaneous SSc; Early, < 3 years duratlon,

Late, > 3 years duration,
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Fig.1  Tumor necrosis factor « (TNF-«), interleukin (IL)-2, IL-4, IL-6, IL-10, IL-13 levels in sera from normal controls and patients with
systemic sclerosis (SSc). The broken line indicates the detection limit in each assay. The levels of detection for TNF- « , IL-2, IL4, IL-6,
IL-10, and TL-13 were 1.5 pg/ml, 61 pg/ml, 1.8 pg/ml, 2.1 pg/ml, 3 pg/ml, and 0.195 ng/ml, respectively. The figure below the broken
line indicates the number of patients with undetectable levels. Short bars indicate the median in each group. () Serum TNF-« levels
in normal controls (n=30) and patients with limited cutaneous SSc (SSc) (n=51) and diffuse cutaneous SSc (dSSc) (n=30). * p<0.001
versus normal controls. (B) Serum IL-2 levels in normal controls (n=20) and patients with 1SS¢ (n=32) and dSSc (n=21). (C) Serum IL4
levels in normal controls (n=20) and patients with 1SSc (n=36) and dSSc (n=19). *p<0.005 versus normal controls. (D) Serum IL-6 levels
in normal controls (n=20) and patients with SSc (n=55). The patients were divided into 4 groups; 1SSc = 3 years duration (early, 155¢)
(n=12), dSSc = 3 years duration (early, dSSc) (n=9), ISSc >3 years duration (late, 1SSc) (n=22), dSSc >3 years duration (late, dSSc)
(n=12). * p<0.05 versus normal controls. (E) Serum IL-10 levels in normal controls (n=20) and patients with 1SSc (n=29) and dSSc
(n=23). *p<0.05 versus normal controls. (F) Serum IL-13 levels in normal controls (n=30) and patients with 1SSc (n=45) and dSSc
(n=28). *p<0.05 versus normal controls.
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2. IL-2 (M 1B)

MEFDIL-2121SSc DEHE326F 4 51 (13%) 12, dSSch
216 2 B (10%) (AR S N72A, A EREETIE 20 Bl &6 A%
BHBEUT TH o772, L Lad s, SEOB CREEEC
HEEZEAL LN o7,

3. IL4 (W1C)

I3 & o IL-4 13 1SSc @ 36 B 2361 (64%), dSSc > 1961/ 11
Bl (58%) I S, TALS I IREET 2060 261 (10%) (2R
HMENLDELB L THEILEBRCH -7, IIEHO IL4EIZ
15Sc (P RAE 2.6, #H< 1.8-52.0 pg/ml) & dSSc (Y27, &
< 1.8-66.0 pg/ml) DT BEE (o< 1.8, #PA< 1.8-
66pg/ml) LD OHEICEMBEE R L.

4. IL-6 (X 1D)

MiEROIL-6 B ES5H 2161 (38%) 2, *FHEBE206IH 5
il (25%) IR SN2 b DO ORI R ICEEEIIED S
Nhdofe, FERIC LS O IL6 1350 B E (hdE< 07,
#FH<0.7-45.5 pg/ml) & XHRBE (hRE< 0.7, #HFE<0.7-12.5
pg/ml) & DMIZHEEIZRO SN L o7, 1SSc & dSScizsy
TR L CO ML EEIRD SN o724, Bo
dSSc (fE4.6, MEFE<0.7-45.5 pg/ml) TIExHRBEL b b &7

121

IZEETH 5 7.

5. IL-10 (¥ 1E)

1% D IL-10 13 SSc B 52 5t 46 5 (88%) 12, i HEHE 20
196 (95%) (THRH S, MER O IL10 BB R EE (h
RAE76, HIPA<3-256 pg/ml) TIIAFREE (FoRfE34, HE<3-
196 pg/ml) X D b BETH o 7298, FEZIIED SN h o,
LSSc & dSSc DIFBIBIIZHRES§ 5 & IL-10431SSe (b 9{E66,
BH<3-256 pg/ml) TIXxEREEL ZXTDENL Do b DD,
dSSc (PRAES0, HEBH<3-244 pg/ml) TEIMBEEEL Y LHZIC
HETH -7

6. IL13 (X 1F)

MR IL-133 B 73600 6240 (85%) 12, *$IBEES0HIH 18
Bl (60%) (IR S N7z, MBEOBREEICEEEIROSNL
Ao fz. MR O IL-131812 SSc B ¥ (R 0.37, #EH<
0.195-0.78 ng/ml) TII3FEERE (h52450.22, #EBA<0.195— 0.62
ng/ml) X0 bHEIZEMETH o 7z, IL-1313 dSSc (F 5{40.385,
i< 0.1950.78 ng/ml) & 1SSc (1 5:450.34, #EF< 0.1950.76
ng/ml) DWECHEBHL ) LEFIBHEY R,

I. &Y%4 b OBE EBRER DR

NEREOMIEFIZBIFL8F 1 MY 4~ OMlEOFEHIE+2S

Table 2. Clinical and laboratory features of the 81 patients with SSc classified according to their serum TNF-

a levels

Clinical and

Number (%) of patients

laboratory features

Patients with elevated

Patients with normal

TNE- & level TNF-a level
Total number of patients 16 65
Age at onset (years) 43+13 41+ 14
Sex
Male 1 7
Female 15 58
Duration of SSc (years) 12+8 1249
Corticosteroid treatment 6 (38) 20 (31)
Organ involvement
Lung 9 (56)* 14 (22)
Decreased % DLco 12 (75) 40 (62)
Decreased % VC 9 (56)** 9(14)
Esophagus 9 (56) 38 (58)
Joint 9 (56) 21(32)
Muscle 1 (6) 7(11)
Laboratory findings
Anticentromere 3(19) 24 (37)
Anti-topo [ 6 (38) 24 (37)
Anti-Ul RNP 4 (25 8(12)
Elevated ESR 11 (69) 31 (48)
Elevated CRP 3(19) 11(17)
Elevated IgG 10 (63) 20 (31)
Elevated IgA 6 (38) 18 (28)
Elevated IgM 4(25) 12 (18)

*p<0.05, **p<0.005, versus patients with normal TNF- « level. SSc, systemic sclerosis; TNF- a, tumor
necrosis factor «; VC, vital capacity; DLco, diffusion capacity for carbon monoxide; ESR, erythrocyte

sedimentation rate; CRP, C-reactive protein.
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DI CRIFHEFMMEALZL, INEHBMAAEEFSMEE LA /-
ﬁL,mzcWLTHHMH®£WWWWW£MTT%Ott
B, IL2FRHENBEICREHRE LA £FA4 b0 4 21
BWT, rJﬁ%TLf%’F&IE'P‘%’L%/FLfﬁi&U) 1C, BR
FEARPHERFE I DWW T IBMET L 7.

2. TNF-o (%2
m%wmnmﬂﬁﬁﬁ%%LtﬁﬁmWﬁﬁﬁ%%'&m
BN, E¥EZzRLI-BEO2%LNIHEBIIEERETH-
itymmaﬁ%ﬁ%mLt%?u%chméﬁw%_@m
N, FHEEZRLABOURBLY BEZRIIERTH - 7.
2. IL2

27 SN BELRBEN o2 BE L ORI, R
RIER CHRAEFRROBEVIEAD 5N o7

3. IL4

ILAXFBEOBER L EFHEOBERL OB T, WKIE
BEREOHMIZ %Lfﬁ% EIEED SN Do 1.
4. IL6 (£3)

IL6AEEE R L-BETIE, REFTI%IZED 5N, IE
HHOBZEDI9% I W LEEIZERTH 72, 72, % VCO

e

WAL WEMENEHEDTIRIZHO LN, EEHEOEBEN

5% XY LHBEIIEETCH-72. MEMR T, IL62EHD
BHETEIEY PO ATHAEIFLED HLNT, FEENE

FHDOAMBIZH L CHEEIZEEMED o 72, FRILOTHEIZIL6E
HEOEFIZEOON, FEHEHEOMB LY SHEEIIER Y
oLz MEFOIGGD ERIFIL6EHEBEOEHFIZED LR,

FWOBY LML THEIIEECH /2.

5. IL10

MFEFOILA0AEEZ R L 7B CTIIBEFRED88% 12
N, EFREERLEEDO36% LD HEICH

6. IL-13 (4)

Migt D132 R L 2B CIEBRPERA 10 £ 74 L
EEBROI2E9FELY bFEIZE, -7 $£72, MFHDCRP
DLERIFILSE ﬁﬁ@%% I Eh, EEBEOI%LDY
HEIZBEETH 7.

. 44 bH1 o DBE EHREREEE OB

SSCEBEHEIZBITAETA P4 OMPpEES%VC, %
DLco, #ik, CRP, IgG, IgA, B I FIgMDfEL OHIEER
L, 209 b, AELZHEE LMD EUTIIRL

ot
TH7z,

Table 3. Clinical and laboratory features of the 55 patients with SSc classified according to their serum IL-6

levels

Clinical and

Number (%) of patients

laboratory features

Patients with
elevated IL-6 level

Patients with
normal IL.-6 level

Total number of patients
Age at onset (years)

Sex
Male
Female

Duration of SSc (years)
Corticosteroid treatment

Organ involvement
Lung
Decreased % DLco
Decreased % VC
Esophagus
Joint
Muscle
Laboratory findings
Anticentromere
Anti-topo 1
Anti-Ul RNP
Elevated ESR
Elevated CRP
Elevated IgG
Elevated IgA
Elevated IgM

7 48
4513 43+17
1 8
6 40
87 7+7
5(71) 14 (29)
5(71)* 9(19)
4(57) 23 (48)
5(71)* 12 (25)
5(71) 22 (46)
3(43) 15 (31)
3 (43) 6(13)
0 (O)* 21 (44)
3(43) 18 (38)
0 (0) 5(10)
7 (100)** 21 (44)
3 (34) 5(10)
7 (100)** 18 (38)
5(71) 17 (35)
2 (29) 14 (29)

#*p<0.05, **p<0.005, versus patients with normal IL-6 level.

SSc, systemic sclerosis; IL-6, interleukin-6;

VC, vital capacity; DLco, diffusion capacity for carbon monoxide; ESR, erythrocyte sedimentation rate;

CRP, C-reactive protein.
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Table 4. Clinical and laboratory features of the 73 patients with SSc classified according to their serum [L-13
levels

o
Clinical and Number (%) of patients

laboratory features Patients with Patients with
elevated IL-13 level normal IL-13 level

Total number of patients 20 53
Age at onset (years) 44+ 11 4115
Sex

Male 2 5

Female 18 48
Duration of SSc (years) 10£7* 12+9
Corticosteroid treatment 7 (35) 17 (32)

Organ involvement

Lung 9 (45) 12 (23)
Decreased % DLco 9 (45) 26 (49)
Decreased % VC 3(15) 10 (19)

Esophagus 12 (60) 30(57)

Joint 10 (50) 17 (32)

Muscle 2(10) 6(11)

Laboratory findings

Anticentromere 5(25) 19 (36)

Anti-topo | 8 (40) 22 (42)

Anti-Ul RNP 4 (20) 9(17)

Elevated ESR 14 (70) 26 (49)

Elevated CRP 7 (35)* 5 (9

Elevated IgG 8 (40) 20 (38)

Elevated IgA 7 (35) 14 (26)

Elevated IgM 5(25) 10 (19)

*p<0.05, versus patients with normal IL-13 level. SSc, systemic sclerosis; IL-13, interleukin 13; VC, vital
capacity; DLco, diffusion capacity for carbon monoxide; ESR, erythrocyte sedimentation rate; CRP, C-
reactive protein.
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IL-4 1
IL-6 1 || IL-13 1

Humoral immune response

IL-2 —
IFN- 7 —

Cell-mediated immune response

r’4

TNF- a || IL-6 1

Pulmonary fibrosis

Fig.2. Schematic representation of cytokines produced by type 1 T helper cells (Th1), type 2 T helper cells (Th2), and macrophages in
Systemic sclerosis (SSc). Cytokines derived from macrophage and Th2 seem to contribute to the pathogenesis of SSc. In addition,
cytokines from macrophage may induce the development of pulmonary fibrosis in SSc. TNF- ¢, tumor necrosis factor- « ; IL, interleukin;
IFN-y , interferon-y .



124 &

7z,

1. TNF-«

SSc BETIZMIFETDOTNF-o &% VC EORICEOHEAF
& 5Nz (r=0.32, p<0.05).

2. IL6

SSc B ETIRMERNILG & % VC & OEICEDOHEA
(r=-0.27, p<0.05), #&ik, CRP L OEIzZh EFNIEDOHE
(r=0.48, p<0.005; r=047, p<0.05 F¥EDHLN, T,
IL6IEMEFDIgGRIgA L DBz FRFNEE L LEDHE
AERH BT (r= 043, p<0.05r=044, p<0.05).

3. 1113

SSc BETIXMHBEHR D IS LRiL & OMICAH E R LML
B b =055 p<0.01). Frz, IL13 & CRP L DI
LEEREOMENED 5N =049, p<0.05).

V., MEEEEICSTIEYT bh1 OB TOREBDMEE
SSc BEIZBITHMBEHOTNF- ¢ (X IL4 DM & A B IZHE
L7z (=049, p=0.01). F7z, IL6IXIL-10 & FHEAAMAERL .
(r=0.43, p=0.03). L#&°L, fMlC3KF 1 b H 4 > OilkERIcH
FELRMEEED N0 7.

% =

SEORE T, SScBEDMFEFNOTNF-«, L4, L1348
1SSc & dSSc DB T &BL ) b HFEICEMEER LA, £/,
IL-10431SSc Tl BB L FEEM A DN LD - 728%, dSSc T
BARBLVEEICHEEERLA. 613, BERHDISScT
WHELDEFICSEER L. BRERE OFEIZOWTIE
TNF-o, IL-6I3MiMEEZF T 2 BE CEEE R HIIFD
LI, TS OEL B OBERERE L OBIZIZEOTEBEAE
Do IL61E, S5I1IZHEY b 7HARMEOER, #*
kR 1gG OB ORES & CREFEHEOB VERN THEL R L
720 11003, BEEE BT ABRE CEMEE R THEHAIED
Stz 7o, IL131E, R CRP & EDEFEDIREL O
W EL EOMHBEATES S,

TNF- o 3EMIL L 22 BEk /v 2 07 7 — U L e S B
A MHA DG EDT, BEFMBOMHL S — 7 VLD
I EED LR ER L CRERNEEREEEL T3,
I T TOME TILSScIZ BT B MiEFDTNF-« (2 LTI,
SScHEETHIRM L ) bAZIZERICR SN T AL &
BEALEDRALN D 72T ERENHY, —EORME
BT Heid, TYVBEOSVELISAZ AT
EI2E ) SScTCOMFEFDOTNF-a @ LA %R L 7. TNF-«
SARAESE RN O B0 LIRS TRl U, il <3
WA 2B LdHESATNEY, $7:, INF-eDIF—7 L
AT BRI DWW T, RN TR IZTNF-« 27
TADETFIFENTAZEIZE Y aS~F U ELEOMRT AT
ENFRENTVEY, —FT, REENTIETNF- o &M
Bz BT A 7035 —4 2 o1 (1) mRNADFEE # H#l4
BW, a5 — 4 U EEEIZIT B AN & BB N T O R ERE 5
DFFEOHEE LT, INF-o ¥2 5 — 4 U EEICEEMEES Y
BZOTIEER L, BMECES T 20004 M4 v EOEH
AU TN ICHMELE FE L CV D WREMIE LN S,

LB O TNE- « D#EEIZISSc & dSSc & DEIZHEZEEN A5
N ofeds, INF-o EMRMEECEREE L OMIZIIFEL
EOMHBEARL N, DI i, mMFEFIZHEML 72 TNF- o

o

N

DL Eb—EiE, BEEEP) IR MICHEELTVET
BeMEE R LTWD EEDLDN S, TNF-o« DifHEE~NDOES
FRETB|EIEL R v, REEENTOME T, B3K
IS ERRN~ 707 7 — YD 5D TNF-a DEALSB L
UmRNAORELS LA L TEY, FIZTNF- o IXHEREMHAMESE
Mo IBBIOIMaS -4, 7747027520
mRNADSEH % R &2 2 EFHE SR TWD Y, EkRT
DEETIE, T4 ¥y ERERICES L CIRHEE R
I EETYALBWT, 2B 5 TNF-o ® mRNADS F5

LTEY, BIZHTNF- o« FUERORIH S & 0 iR HEE O 55
P ENTWEY, ThsomRE, 9L b MHREEEICE
V2 CTNF- o HHMESEMBB O 2 7 — 7 4R & BT
THZEERLTIEVR WA, INF-a b4 % b dHiHD
JHERE CEE LRI+ AL TWATREEERLTWA,. Zh
LR E KA DRERIE, SScili b A iR T D TNF- o
OS5 RBTELNEERbNE.

IL-6& THIlE, BHIRL, BEk/~27 077 —, MIEFEM,
MR, TR Eh o EE SR, RIENILRRER
BBV CEEREMENNIREETEFA P4 ThS
14). 2O A ba A iE, Y S OB RIGEA OE
EIZBWTEELRBEE R, F22, BHBICHLTHMER
FIEFO7) YEAFRET A ESHON TV A, RIE, IL-
67 PO EEHMEERIRE b0 aT - r YRy ) at Iy
Uh r OEEFREREEICHEMSE I ERES LY,
SScEZOMERTIHERE M ERTILAFEIZHKIZED
BN TAREND BN, FORIFEELLOTIE LD o1t
(P=0.05)%. —J, LEBIOBME TILIEHOIL6IESSe & RH
AOBTENRALN R o720 MELED SN LW,
FA ORRIZILEALT LSS &RELTLERLTVADT
3% <, BIEFHOASScTERALTVLILEZRTHIOTH
%. Bl%, IL-6 % SSc i o5l \ 1 0 9835 2 2 0 A 1L
DIFREICHEG LT bL0LEZLND.

ILA6DEHLTWAESScHAE TIXEEME bR LE b
O A THARBEBIAERD S, BRHE % A 2 BAETA
HUZER 57z, SRR HERE 00 B T L AU I e ok g i
AHZIL6 DB L T A Z &AM shTs ', Tl
SScABHIZ BT A AU TR TS0 o0 IL-6 OB AT S 1
Twa ™, SScBE M O IL6 D LS I TNE- o & likki i
M L OBET BT OO LB bN S, F7o, IL6H WIS
A BBHRIBEROSRIIEE T A TELY A FAA L TH
LIENSLTFMENS LI, MLE PO IL6 AL CRP &
Vo ZRIEOTREE E O WICH S A HE AR St I
SSc BB TIIIL6 & IgG, IgA & ORI A &AM A & 7.
SORERIE, SScizLiFLigabnstiEsro7 ) L0 LI
IL6ATEG- LTWAI L ZRIETHELDTH D,

131 B & LTIHE L2 THlad S L s 13h, B
TIILA & b A XN B WD, IL131X L1, TNF- o OREA T
ML, 1>%—7=m>% > (interferon-y, IFN-y ) O #EL
BRET S, Fio, BHIBIIWLTHLRREs D7) v 0
HRRESED. SSck G- BEHIZBIT S IL13 ORFEND
M52V E AR TH B, 4B OMRE TIESSe 1238\ Tl
FOILI3O LR E80, BICRHEPEOEERTLALT
WA Ik, FRILPCRP LAMET A &R, L3R
ENTIEBERLSORERT A M 4 v OEEFIHTEIL
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FELRTVEDT, k¥ CRP EHMT 5 L) #RIEF
ByAL9WEBbNE. ZOHEBE LT, REOKE: LTE
AL 2 THIRL 5 O IL-13 DEEAEASTLE L T B TS
Frohd, ILBRTEL LCEEIL L2 TR SHEE Sh
ANDT, SSCIZBITDRIEDOREL L IMTH00E L
vy,

1104, THIM, HER /<2077 -, BUllash oL
2h, ILAEFIRRICHERRY 2707 7 — U5 O REMY 1 b
A v DELDEN, BHROSLRESCRE S O7 ) > D
HEAREE I O, TR ETIZSScHBE I B A E RO IL-10
OBRBIZET ABENIIT b TR vAT, k413 dSSc o B
MERCILL0AEIML TWA I E AW L7, SSclzBita
ILI0DERENIARBTH 575, BHEMBE Y v~ F (theumatoid
arthritis, RA) OEETIZMFEFOILL0ALFLTEY, U™
TFRFOFBME & SHBET B EDTRENTVBD, F7-,
RABE T3 MBI A S D IL-10 DEEE AN L TV 3 =
tﬁﬁméhfﬁh,:ﬂ%@ﬁiﬂnﬂoﬁﬁaﬁﬁﬁﬁm
BRI S L COB A2 RIE L TV A%, 4HORE
ZBVTH, MFEPFOIL-I0AT LA L T 5 SSc ¥ Tll®
CESREENEO SN,

1413 THENE & BEGHANNL & 0 B4 S L5 5% I 413113 &
BRI D ERBEMIC S BB L TV B 2%, TFN-y o 4 % 3l
BRATILIZ ER L oTWA, LEBIDSScIZBIT 5 M3TCIE,
MEPDILAIGLEFITHRIEEN oGS TWE M,
=%, MOWETIXMBEFOILAHEE AL D b STk 5
RTEHY, —FORMHEBLATHLRV., ThSDEN I
FEEOEECELISAOBEIZL 2 DL EbNEA, bitbh
NOWRBZBEOREOHELZTHTELDOTH o7, IL41d
MAEF L & I O T 7 DB IS LR B 2 BEH A A L
Twh, REBENTIE, AL F OBEFMBOBIER T 5
=T UEERRETA I EARENTVLEE, ) y/\"f‘~k75frr11%
NI BEE $ 2 2 &1, SIEALERIC ) o/ SEkAYR T 2
DORNOBELRBIETH 5 7S, m4ume$uﬂm®rm
BAOBEELHETLHEMEALCTHL®, bz
T4 AHE S A 2 A IS R 5 2 202 & Y, SSc i
BIZBEY L TR TREMATE 2 12,

243 THINE 2 & sE2E S Ay, THINL, BN, #Ek, +F=
TUERT =M EOMIMNIHEA LTV, S e ofiE
BRI 2Rk 4L THY, TheflTIL2os
TFIARENTT DN S, SScHBED ML O IL-2 DK 24 L
T, BHEALEFRVCETBEREY, LHHIT LS LTV
BERIEIR & MBE L e\ b3 2 HeE9 (38 A LD MET |
ALTBYEBITEHMEE TS L V) HEDYS L, kr D
RETIE, SScBEOVIBTORM SI, AL ORI
HEAIHD SN LD -1
SSc Bz [ IR AER O iR AL O TARIIE AL THICa b ™,
CNEDFEETENA A A I FORREIBELBE A4 L
TwaeEZ LGNS, 1986412 Mosmann 5 * i3, ¥ % A ®
CDABMETHIIIZIE, Y4 M A L DEENRY — o hRdr 2 2
WEOMM S5 2 &2 WELE. 200 LD, IL2%IFN-
Y EBEREY B 1 B~V —THIM (type 1 T helper cells, Th1) &
WTh @B CcH Y, bV EDRILA, ILS, 16, IL10
BERBEAET B 2 BAIL S THIE (type 2 T helper cells, Th2)
LS HMIBBETH B, SOMBIINY, <Y R CEE L

bOEZEZSNTELD, BUETIL MIBWTLY 4 b a4
YL BEETNVEEZ LI ZTHINEEZ LN TS, 7
L, & P TRILIONTh272 3 Tid 4 < Thl1 A b b EE s R
B2 ENFRIEHS L o2, Thild 2l SIE o 3
2, Th2IZ EIERIEOREICZFREFNES LT L £
5T b, ThIHMATE & 2 i, IFN-y & IL2D{ERIC
EOV =077 - VOERERFT - THIEOFE R &1L 2
M PESEEA T £ 5. MIIE PRGBS 2 &1 BRI I
1EZ 9 L72BITH B2%, Thiizk 2 /ERASERE R 2 IS H
WELGERIT, —F, Th2OEET L IL4RIL67% &N+
AN A BB LCHRBEARD 2 5 XA A v 5% iFil
L, SBIEZO7) COBEIIBERICHC. ShETIZETL
7 A EATH L AR R I R A i BEA BRI 3 LR oo A
MAA LRV OREHZE Y, HORBEBOPTHRA, B
BRIE, ZRMMALAES & T3 Thi BB oW 4 o1 v R
W, BHMTIF TN —FARLY 2= 7L U EREL VTR
Th2 MRS DT 4 M A o BB DHEE STV 5993
L2 L, SSciz2nid, Y& EF <y ANIEEL WS
Lddh, ZOHIIHLT-EDRBVFELR TV, K
ESScEHEDMEROH A P H AL o 2filedT s L1241 SSe
IZBIFBT A MPAA P REORFETo7:. DS, SScT
dv a7 7 —=YhGEESNSTNF-o« ORINE L4, 113
HEDTR2MOY A M h A4 OWIMAFED SNz, T, e
DEEVSScTiE, RIZ Y Th2MDF A v H 1 > Th b IL-65H7H
mLTw7, —4, ThIBOY A F3 4> ThaIL2TIEHS
MMM ERED L o7z, IL2E & B2 Th1 B3 24 1
M A Y THBIFN-y IEZ N E TOMETIESSeHBE I H &
NTVZWI - PLED g2, SScTIdThl & ¥ & Th2 A 6 i
BEENBTHA P AL CHRREIZHE L T A TR AT E R SR
. LU, EHDSFA a4 > ORETHEE %5011,
EREE L ZOEHETH L, TSI~ THIB LSO M
A oL ENIH L P L 5O THEL TVWE DS TH
B, A, SSciiBIF 2 AN S—THIOH 1 M5 4 > O
LREIBL T, A= THIZ 8L CHIBN O 1 b

T2WEG L, TU—H A b A= 5 = CF %D PHEA
HLEEZTVE,

EZAHTRA OBGTIE, TNF-o & IL6 DM & i 4
DESEIE & OWNIATE L AEAED SHALz, PR A 7 A5 —
T HUEIETE B & TR HEAE 2SS PR Is o L o
EDAMHNTVL D, TNF-a & IL6IEVEFNLH PR T 2

T =V IHRE DRI A ES Lo 22 Ehb, ML
FRAVAT—ETIPRENTHELOTE LV EEL S,
116 D—i & TNF- & iﬁ7m77~yﬁ%%méﬂé:tﬁm
BTV B, BB 44 2 4 %wm@@fu,wgvm
T Lpiz=r w7y —JORMAED DO F 72, Wil E
ﬁ%%ﬁi&%&*#@xﬁiw¢ﬁ@miU%WLf77U
TT—VORELEMIE, 7747088 F R RN
LZRIIEINTVDEHE SR TS 5T L6134k
£ CRP 72 EORAEMARTR & b L CHB LA, THlla st
W= om77 = Vo bEESNBILI0IZHEEREOA LN
LHEETEFIIRN SN, TSR E bbb DREEIE,
Fivoa 77 —JHEOY L+ 4 >SS DRFERLE, 4
B R EOBEICES L Ty A T2 R T2 b
DEBEDbNG,
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SSeTiEwr a7 7 — VKD TNF-o, 116, 1L-10 D RE AR
AR AR ERA & K OERE IS L, Th2thkD Il
4, 116, IL-13ASB#iA 6 0Ok RE/ O T ¥ D
EWE, O35 — 4 CEEOTE, MEMNEMEZRSIZHNT
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f& ]

SScHEERINRIZ, MFEPOTNF-o, IL-2, L4, IL6, IL-
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(AYAN
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4. TNF-q & IL6 ISR ERE & OMICHEERZIEOH
[EaRaEit o X (AN

5. IL-6iERik, CRP, IgG, IgA X o, IL-131kit,
CRP L DI HERIEOHBEIERD b7,

6. ILI0D LRARBHERELFATLIBRECERIROLN
7z,

PEoiggrs, mAicimL7zTNF-o, 114, 116, 110,
A3 HSSc BB IIB VT L DHREEHLTWLEERS
., $RIZTNF- o & IL6 13 SSc %12 B 1T B M driEiE D TR
WS LTS R EARIE S Nz,
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AR BIIHY, HEEEHREEB) £ LAHREMZEEE IR
ELadEeELET. 70, HBSLEEEEVLLZEE LERN
— AR B OESRLET. 610, BETRHE LWL EE
LK ESESE MRS REOH LT, @R eMEe il
EFLAUREOHLETIECHLERLLTET.
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Associations Between Serum Levels of Cytokines; TNF- a , IL-2, IL-4, IL-6, IL-10, IL-13 and Clinical Pathogenesis
or Immunological Disorder in Patients with Systemic Sclerosis Minoru Hasegawa, Department of Dermatology,
School of Medicine, Kanazawa University, Kanazawa 920-8640 — J. Juzen Med Soc., 107,118 — 128 (1998)
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Abstract

The present study was performed to determine whether serum tumor necrosis factor- « (TNF- « ), interleukin 2 (IL-2), IL-
4, IL-6, IL-10, and IL-13 levels in patients with SSc are elevated and whether they are correlated with the clinical or
laboratory features of this disease. Serum samples from patients with limited cutaneous SSc (ISSc) (n=51), diffuse cutaneous
SSc (dSSc) (n=30), and healthy control subjects (n=30) were examined by ELISA. Serum TNF- «, IL-4, and IL-13 levels
were significantly higher in patients with 1SSc and dSSc when compared with normal controls. Serum IL-10 levels were
significantly higher in patients with dSSc when compared with normal controls. IL-6 levels were significantly elevated in
patients with early dSSc when compared with normal controls. Although IL-2 was detected in sera from SSc patients, the
detection rate was not significantly higher than that of normal controls. Serum TNF-« and IL-6 levels were detected more
frequently in SSc patients with pulmonary fibrosis and these were inversely correlated with the % vital capacity of the
individual patients. Serum IL-6 levels were significantly correlated with erythrocyte sedimentation rates (ESR), C-reactive
protein (CRP), IgG, and IgA levels in patients. In addition, serum IL-13 levels were significantly correlated with ESR and
CRP in patients. Elevated [L-10 levels were detected frequently in patients with arthralgia. These findings suggest that TNF-
a, IL-4, IL-6, IL-10, and IL-13 are some of the cytokines that contribute to the pathogenesis of SSc, and that TNF- « and
IL-6 are related to the development of pulmonary fibrosis in SSc. Additionally, it is considered that the heterogeneous
features of SSc are regulated by the combination of cytokines related to the pathogenesis in each patient.




