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FUIRIR AR RECAERE, HURIRBRBEIC THED B & &1
IRe 535 BELZEEAL, G sTM iz il L 72,
Z LTl sTM fii & RA o BIGE)PE & DB %
FEAIC MR L7z, F 72 MG IR E O sTM i~ o
WEOREZH LT 572012, MiEKRaIL AT

—JV (T-chol), W&l (TG), HDL 2 L A 7
o—)v (HDL), LDLa L A5 u—) (LDL), 7 &
&M AT (apoAD), 7HR&KH (apoB) bl LI
sTM fili & Felshad L 7.

MRBLVHE

XFRIE 1987 E DT A1) ) < F IS DB Wk
HEW 2 729 M BEdb R BE e o RA B E 4061 (B
PE106I, L3061 THA. Mg sSTM il e
THIEPEESNDERE, I, HUREREGE
JUHERE, HRIRARGEIK TREOEE, BHRZET 5
BEEEA L., 2BEEEIMEZ LT F2 >
>11 GEFMELILF) &L, ZARIHRIR CTRE
HEMREM 30me/dlLLE) ZaRTEoE L 7.
JFBE 2 GPT301U/ml BLE (1E % fifi 3~29 IU/ml)
&L, HURBRBERE U AEAE & BIR PR B A A T 9 13
TSH, FT3, FT4 2l LEEICEZ s T b B
L7z

St RBE OV HERIE, 57.6 % (42~73%) T
FHRERIPE X, 1372 THo72. RAD
stage' |3 stage [ A%4 %, stage 14312 %4, stageIlI
2314 %, stage V23104 CTdh -7 (Tablel).

M sTM (&, 22RO FRTHICERIML L, TM /€
717 (BLves, i) %7 sandwich
EIA & — XREAEY 12X D lle Lz, e Ao
Y)fii = SD 1£3.2+0.78FU/ml TH Y, B v b+ 7
iz 45FU/ml LLF & L7z, MiGIRE M EX, B

B 988

IV A7u—) (T-chol) &HEIRN (TG) 18
ik, HDL BN ER:, IDLiZ~AN) » - 7

YRR, TOAREHIE TIAEICX DHElEL 72,
FoMEZ L7 F= v R RERBC L DE L 7-.
RA OFBIHEITEIL, SO 2 bIX Y B, #
11, IR, MERRBI IS, ARiE, CRP % 35S
E L7z I sTM A E 2 S o RA e G B
DR, WERIWIME, RA @ stage, Vv~ M4 NI
T e MRS L, Mg sTM il & g PR & Ok
Wb HbETITo 72, 2000 sTM fliE, i,
MiG7 L7 F= AMEE BT 2 L 0HEY 50,
B XM 7 L7 F = Vi & i sTM fii & &

S VN

(2)

M RS 4 58% H3%

Table 1 Profiles of patients with RA

n 40 (male 10, female 30)

Age* 57.6 =9.2
Duration of disease (year) * 11.3+7.2
Stage | 4
I 12
I 14
v 10

*mean + SD

*EEQF%%@T%H‘% 1o 7.

LRt MEE, 28 M OME T student’s t ’r“ﬁﬁ,
Welch stHiE b L < 1& Mann-Whitney @ U #i5E
RA @ stage MIDMETIEZ FAH VT —) Mﬁm
e MOBES L7z, MBBERORMEL, Pearson’s
correlation coefficient ¥ 7z 1% Spearman’s correlation
coefficient by rank # AW T p<0.05 THEEDH Y
EHIE L7

] R

1. RA BEICH T35 sTM &

RA B 5 i sTM o F#4l = SD 1,
4.19 + 1.39 FU/ml T RA & @ 25% (10 %1 /40 1)
I STM mfii % 326 7 (Fig.1). ByEHRE (OF
YJ4E G 60.0 = 11.9) @Il sTM i, 4.21 +0.71,
HERE CFYER 56.8 +8.2) DG sTM X
418+ 157 TH N RO -7 (p=0.959).

2. I& sTM {EDSEEE & KEEED L&

1% sTM fii75 4.6 FU/ml LA b % TM gifiile, 4.5
VUM 2 TM it & L, WK, stage, RA O
BIGENEOFREE OO Z I3 0 Fifls [, |, &
TR, MENRBIETE, Rk, CRP XY v~ kA
NS5 X OISR E % ey L7z, T™M EfiEi
T, KL (p<0.05), CRP (p<0.01) »AZhFh
ARICEMEZRL, BOPHEIKT (p<0.05)
LWz, L LD ZhIE ) Frfee i, w0
¥, BEARBIEIEUCRIL TiX, MEERICA EEIIRD
N7z, R, UﬁvhfF@¥,mm
JEEHICBWCOLMBEM CTHEERAIRZD o2
(Table 2).

3. RA OFEEMHDIEE, stage, T8
¥ b FRF EME sTM & & DESE

I sTM fH & RA OIG B O FaE & o HIB B 4%

wEE, U
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Fig. 1 Distribution of serum level of sSTM in study subjects.

Table 2 Clinical and laboratory datas in RA patients with or without elevation of serum sTM. Values are means + SD

sTM =4.5 sTM > 4.5 P values
(n = 30) (n = 10)

Duration of disease (years) 10.7 =64 13.9+9.5 0.246
Morning stiffness (min) 15.4 =314 55.9 +122.9 0.642
Grip strength (mmHg) * 160.4 + 66.3 109.3 + 44.8 0.029
Tender joint count 3.1+33 38+56 0.906
Swollen joint count 1414 1.6 =23 0.716
ESR (mm/hr) * 39.2 =243 59.8 = 32.8 0.0405
CRP (mg/dl)* 12+1.1 33+28 0.0099
RF (IU/ml) 233.0 £ 373.7 126.0 = 160.5 0.499
T-chol (mg/dl) 210.0 = 48.3 187.8 =274 0.177
TG (mg/dl) 106.1 = 41.7 106.1 =454 0.998
HDL (mg/dl) 53.2+13.3 56.0 = 10.1 0.551
LDL (mg/dl) 128.3 = 43.3 104.1 = 31.7 0.113
ApoA-] (mg/dl) 129.5 + 21.3 133.9 = 24.7 0.587
ApoB (mg/dl) 97.6 +25.3 86.5 + 21.6 0.223

HDL : High density lipoprotein cholesterol
LDL : Low density lipoprotein cholesterol
ApoA-1 © apolipoprotein A-l

ApoB : apolipoprotein B

*Statistical significance

(3)
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Fig. 2 Relation of serum sTM concentrations to disease activities in patients with RA. Correlation between serum sTM levels
and acute phase reactants (ESR, CRP). MS: morning stiffness (min) GS : grip strength (mmHg) TJC: tender joint count

SJC: swollen joint count

Mt L7z, AR & sSTM iEC r=0.374, p<
0.05, CRP & IfiLjE sTM i Tid r=0.655, p<0.01
EENENAEGIEOMBEZRL. LAL#loZ
DX D FRfeRE], 3270, POWBIETE, MR L
W ITNLHE L 20 - 72 (Fig.2).

F 7-0fis STM fiti & Fe o 1], i sTM fii & V)
7= M FEF & OMBBRIEERD 519 (Fig. 3),

ity

RA O %% stage BIDILIE sSTM 124 AT FRD 2 )
-7z (Fig.4).

4., MFREE L MiE sTM & & DHEE

M3 sTM fEASIMIIE IR I & ) 882 217 5 )5

PEDSHRRE? ShTwa e X, Il sTM e %
FMERE oMM L MG Lz, Balxra—),
FYENRIG, HDL2 L A5 —)b, IDLI2 L A5 1
—)V, apoAl, apoB & IfiLiF sSTM fHD V3 LD I
b AR BIAR XD e > 72 (Fig.5).

5, MEV L7 FE, FisLliFsTMEL
D1EE

% sTM fifilL, HAET AT 2 &0 f‘oirL
TBY, IMiEs 1/7-7“ EE M B &
TWwb, F7-0ily sTM AL, Fiv s M3 %
WMELHY, MEsTMEE G2 LT F= /ﬁ_Jb

(4)

E O S OB E BES L7z, RAMEICH 51
W7 L7 = fiElE, 0.58 £0.13mg/dl (0.34~
0.88mg/dl) Td v, iy sTM fii & I ZAH L % 2
-72 (R=0.292,P=0.0748). F 7-1f{k sTM fH &
RO MICHOHBEMEREADNE o7z (r =
0.156, p = 0.339) (Fig.6).

Z =

TM (L5 Iﬁ&w’lﬂﬁa% U ELTY v,
W, MG, W2 ENSAFAE T A 43 F i 105 Kda @
PEERHCTH S, 19814, Owen & Esmon'® 12 X -
Thary¥ itk 7u54 v COWMEILOMHY
e L TR E Nz, ik sTM 1, 4T 28
Kda 72* 5 105 Kda DAY — 45T OREWTH D,
L5 P92 B o W2 ¢ TM 28155 i oo 7 1
77—l Ko THE A, i @%Lf%@f
HBHERE? ENTWADH. IMH sTM IZEREIC
FHEREEOY - - LTHHTH AL EEZ %iﬂ
TWwWaY,

AWM OGS TIE, RABE O sTM fiiid, RA
EH 40 %ﬂa 10 4D 25% TEAETH 1, RAO)‘Z'@‘)?
P & I RIEDIREETH B Rkik, CRP & A&

[N
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Fig. 3 Relation to serum sTM levels to duration of disease and serum RF in patients with RA.
RF: rheumatoid factor
p =097 LlEbh. Lo TRABEIIBITAIME STM fiE
p=1077 p =091 OWFNCIRE OB I Wb D EE 2T,
p=091 p=097 ZeF T2 sTM il & RAETEAE O A B 2515 &
8 |, had AT\ % 1%, SLE B i sTM i & CRP2,
7 I ESRY, Wegener W 3 i i &% @ Ifi rh sTM fili &
§6ﬂ CRP? OMRTHAH. WML b IMAFRIZ LD I
25* i STM A LA T2 EEZH6NTEH, RABEDII
24— HSTMAED S-S IME RO G2 R L TWw A1)
= 3- MR DH B EEZ BN L LESHRE L 7z B#
% g GG RIERF BB DI, 4 NDHETHY, T
1 N MM CH - 72, b 4 Ao sTM fi
0 DFIE + SD 13 4.37 = 0.92FU/ml T V), M5
I L L v FREIRZ LD 72\ 36 A HE oIl sTM il 4.17
Stage

Fig. 4 Comparison of sTM levels among stages of RA.
Vertical bars indicate mean = SD. No significant
differences are shown. NS : not significant

M%7 L7, La Lo RA oif#itE0IsiEc b
LEID ZIE 0 FERCREE], 18D, POmBAEIE, R
BB T L e h o 72, F 200iE sTM fif 1,
eI, Vo= M FRT, AR, g2 v+
= Uil & AT, RA OHEFTIE % KT stage [
Wb EEEIRO LN h o7z, RABHOIMTE
STM fiii%, ik, CRP O RIEFHEEE DA L T
W7zL liLiE STM i & SRR L IR & o Bl T,
1ML sTM fifl & SRR E S L e dr o 72, &
72 TM ARAERE L TM BfiilE & oK TS, T™M &l
#EC Techol, LDL i3 L AN E{IIZ 1) (Table 2),
M a L A5 — Al & ik sTM o B 7 v

(5)

+ 144 FU/ml & ILiE L CHES I 2 h o7z, Jiif
HEFEASIRIR 912 4 Bl _TICB W CIREIITETH %
728, MU RIEIR % b v B F oI sTM fili &
DMICE ol bDEEZL LN,

RAICIIME R ZGIFT 2 LML T WS,
Schmid 52 1% 31 A® RA % CTHi AR % fifr L
17 NMONERE =588, T H 4 ANTIEW S

ZME ROBRKIERI o7z HHLTED,

RA I MESEEPE D MAE ROVE U5 Z L 2 EIRL
TWwb. RADMERDZ {1, MR Z L&
L7zI5E 5 0, AL, LR PRI 289 PERT I i
a2, MEEEOBIEMEmE RE2ELHZ Lk
MEEZOLNTWAES, Lzd->T, RAIZL AL
BRICE o TMENERESECTH 20 I
BEORNLDTHLEEZOLND., T/-RABETD
WIS 2> &5 TM @ m-RNA OFEBIAGEH S, %8
TR B FRE R & JLE LT, RA H O BT
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Fig. 5 Relationships between sTM levels and several lipid concentrations in sera of patients with RA.
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Fig. 6 Relation between serum sTM levels and ages and serum creatinine concentrations in patients with RA.

D STM EIZZEWNCE <, IR sSTM D) 3 5 D i
ETHo T2 D|EY "HbH. ZhonFFELD
RA BHE DI H sTM OREIF 2 BT D 5 1] fetkHs
REENTWA., —7J7, Ichikawa 5% |, RA B
DEW TP O sTM &1k sTM % #at L, I
sTM I BT O STM fE L D &<, WE IR W
WAHBI LT Y, BIEIEAF O sTM (312 1 f sk
ThdEHMELTWS., BT TIZ RA OB
@ STM D25 I% BTN 22 O 2 BA A} 72 D B & A
WX o> Tk, SHoBRE T, Mg sTM fE
(R B E R, AR AR e & o BARREIR & 1k B

%3809, RA QMO EREE LM sTM [Ho
BLEIIMOTh e EzZ 5N 5.

RA BHIZB W T A sTM 2 Bat L 72345 1%
D7, RABEDIMH sSTM HId M H & g L
THEEN RV E T HHEDD L RABED—HT
M STMAEAS EH- L TW 5 & DS 2355, L
NLED L) REETIA SIMER EFLTWS
DOV TOFRMEBEFIZZSINTE 59, RA
BEICBT LM% sSTM OWFEHERIIANTH 5.
Ichikawa 5% & ffiEr 520 (%, RA BZ ol sTM
EEMETL, RIEMEE M sTM fEIZAHE L 22w

(6)
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EHELTBY, SHOBEERZ>TW5,
Ichikawa © D Ifilh sTM Ol 52 5 Z 4 D ik &
[7] U sandwich EIA % CT® % %%, il L7z TM (2%}
TAHE 7 —VHED, SRS 0L Rk
STWBIE, oM Lo RE D2 &%
ROFEEIZOL D - FW RN E 2 S, —,
FED 5134 & R UlE R THRET LT 0 RS TR
7% % DL ER DI OEER 3B 5 & Bbh:,

M sTM 1&, 1985 4EICHIEHICH WS TLL
B, 2 DEBTEATHIEDPME STV S,
i sTM fliid, BAETERT A MONTH
0, ZREED»SOHREE S, B CTELEIND TM
DRNOHEEE R SICL B EEZ 5N TWAY,
F - B AR L X B TR R & i sTM
DOHBEHEY ShTwb., —JF, BEEF%E,
FOMEVEIFREZS, M, BIREEIEF R b o &E
BRIFEETY I sSTM DS EA-§ % 2 & A%EY
ENTED, sTM ORHNE RO AT 7% P D
BIG-LTWAHZ EDTRIBEN 520, X 5 ZHIRPRE
HETCAENE D BT BT B HGETT, HRBEALVE S &
M sSTM OB AR &, IV AT H—
VIMEDHEHREICE D, MHHEI L ATa— 1R
LDL 2 L A7 82— VO F I Tl sTM i b
EFLZEDWME? bEhTnd, ZOXHICH
£ T4 OIFRE T STM EASEZ 215 5 &
ZZzHhTwa, Lal, ETcomEcIhso
IWREDFE AL LT, RABEOIMF sTM %
Bad LT B E v, SR Lz RA S T
OEER T > TVDLDE, ZhS5DEBEZBRIL
R ENERENTHLEEZLND.

LRl QMR CUE, il sTM fifidk7k, CRP @ %
FEFREE & DAHE LM EZ /R L, RA O RKIEMWREL
RS D EEZ BN, L LG sTM
MR B TR, MR BE i 5 70 & 0 BABRREIR & (B
WA FRD T, RA OB KO B & i sTM fi
OREIImD ThenwtBbhi. chbnZ bk
D RA BH DM sTM OF 5 254 I T & 2 1 ik
EEEIETE LAY, RAEZEOMAF sTM fHiZ RA
WX BMERZ LML THLAEENH L EEZS
niz-.

Gtk, S 5T RAEFREE & o B B ETR T
STM DA% &, RA BEICBIT 5 STM D
MEZRIHHINL Db 5.

BT ABYERIEN U < F BB B I TTIEHE b Oy RE Y 2 ) ¥ o

(7)
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v &

1) RA B#H D 25% (Il sTM Rfiiz 72072, 1
T sSTM filil, Rk, CRP & ZhZENHERIEDOH
FABEfR 2R L 7.

2) M7 sTM fifl & BEmMI, W2 bIiEy oFF
WeRef, 877, AmPIEE, JERBEE, U< b
A4 FHRT L1 ZMHBEE3, RA @ stage M TIfiLilf sTM
EICHEBEE I Lo 7z, F 200 sSTM i & 4R
AHES B FRD e o 72,

3) M7 sTM F A & AR BE C 45 1 35 Mg 2 1
AEEZROT, IME sTM il & &5 15 N5 2 M
MBRIEIA LN o7z, T X ) S HOMKEHIE
BOWBIGZWbDEEZ .

4) ERREEREL BRI L 245 H O RA BEICBW
T, i sTMAEE g7 L7 F = i &3 HHB L
o7z,

5) RABHIZBUT 5 MG sTM 1L, RIAEFGEE &
DA L7z, RABFICBIT A1 sTM 1X, RA
DIIEWIRBORE L LTHHATHALLEEZ LN
7z.

# 3

KIRZ R HI2H7- 0 BRELHEE, #EET S
WE LB ERR A =S NRH A SRR IR
Wb WEEERLET. F80G, SRR 5H8
73, MM 7272 % ¥ U7 SR = I RF S s BT
TR I 7 < A7z L E S
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Serum thrombomodulin in patients with
rheumatoid arthritis

Haruo ABE

Third Department of Internal Medicine, Tokyo Medical University
(Director: Prof. Tohru HAYASHI)

Serum soluble thrombomodulin (sTM) is regarded as a useful marker reflecting injury of vascular
endothelial cells in various systemic diseases, but sTM levels also rise with some non-systemic diseases
such as renal failure. Although serum sTM level increases in some patients with rheumatoid arthritis
(RA), the clinical significance of serum sTM levels is unclear and there has been no detailed analysis
of the relation between serum sTM and RA disease activities.

Serum sTM levels were measured in 40 patients with RA without complications which affect serum
sTM levels and various serum lipids were also measured to compare with serum sTM levels since some
reports have shown increasing sTM levels in patients with hyperlipidemia.

The [requency of patients with a high sTM level (> 4.5 FU/ml) was 25% in RA. There was a signif-
icant correlation between serum sTM levels and erythrocyte sedimentation rates (r = 0.374, p < 0.05)
and between serum sTM levels and C-reactive protein levels (r = 0.655, p <0.01), but serum sTM
levels showed no correlation with duration of morning stiffness, grip strength, tender joint counts,
swollen joint counts, duration of disease and levels of serum rheumatoid factor. Serum sTM levels did
not shown statistically significant difference among different stages of RA. Age, serum creatinine
levels and levels of various serum lipids did not correlate with serum sTM levels.

It is clear that serum sTM levels of patients with RA only correlated with inflamatory indices. Serum

sTM of patients with RA might be a useful index of the inflammatory status of RA.

<Key words) Thrombomodulin, Rheumatoid arthritis, Inflamation, Serum lipids
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