BREFBREMARHE S (BBRERBRRAEFS
SER SR G T

BERICHES 2 XEMENEEEECE I I2RBRBAGFORE

SHEMRE - LT HIKFEARZEHEBEE ) Y FHRY ¥ — 8%
WG hE - NO#EE). BRTET FRETERXEHEREFERY YN FREAT . & —
Bt A& © ME M. EEEX R KFERFRAR

GRIEILE L TW SRR E N,

MREE
i M EAE(PH) 3. B AR SR MCID)OAHEDO— D TH 0. AR TR ERTT 2IEBICEELRK
BTHD. Linl, TOREOHEFE. BATIEREYL, MEEERFTH 2 BIEFRNOIL. MCTD %5
WIFEEIESSOBFEICB LW TOHPTHML T2, INSORETIE. L1/ —BRESORBERRS
WEEEICED ST, LML, MELEEES0L-EA TR, NOOEMAED SN, Z0ONOES
DRV, NO EHEE#FE T S inducible NO synthase (NOS-2) DM EFERIC L ZMEINERT L,
TORR. EEHHRREEX ONSEILIC 2 » OB T EMMGEEL, IS T EBEEN = 13) S5
InEEIESHBERTEN =20 B LUVEEAN =30 TREREICEVARSNS. 20 2 ~FiOBIEFL
RINOS-2 DEFEMIZEE LT, L EL D NOS-2DRETFREA, NOS-20EZHWE %7 L T, PH

A.BfREW

e i EE (PHNE, REHESHBRMCTD)DE R
FRERESTODEELFETH S, R4, L1/ —
RRxH T2 MCTD TR, EORBI - BiEsiE
CTHD. TORBIZI R >— 1 AEEAEE
ELTWAZEEHELEY BER TR B
BRBHENZORBICANTHE I EMbh->TE
THEDH, TR~ 1 OREFRICBLETEE
AR INTIND?, F#IC, PHA#MCTD B#T
B, MBPPL2 R4 o — 1 BENERIZHETHH
2o —H, OEHREETTHE—BLEERNOIL. T
PERY—1ICEDBEHENS Do TS,
DED, LURtY - 1izk D MBEREAEL B &
ZDRIBAINO & REFRNOS-2)DEREN L TNO
EEEZEAMEIES, ZOBRII-BLT. L1 /—H
RE49 5 MCTD BE Tid. NOO@#MPTOLEA
oozt L, ReOBRTIE, PHEHRL
FEFAICBVWTIR. T2 ERY L —10TEIC M)

HoT. it NOREIRL. BRALENBOSHEL

oY, ZOHRIR, PHBETIRITD KEY 21
IZHBNOS-2Z2 M LAENOERBEBICER Y H S RE
HERBL TWAERLITHEZ, FIC. NOS-20

BETFEMAIORBIIBEL TWSERZIET.
NOS-2 QiR HER OB G TR EHa L 7=,

B. AR Kk
1) dHpEH
MCTDEHE 1 7 il SR EHE(SSOBE 2 4 Flb LU
A3 OFIEMRELE, RERFEKEILLBRAEOE
HZB2OAWERET. informed consent 217\, &
BELDERMMEFRML . genomic DNA ZHIHIL 7=,

2) e mERERE DR

DIEBEHREIZT. RVSP (right ventricular

systolic pressure}”’, 35 mmHg bl b7, EE O
MIEDLLDRBIZES 2 RGO PHABEEE N/ ER &
L=,

3) HERTIBTE
NOS2RIGTOEFHRBETEME+L &L, 10005 -
2500 DB BRI ERET D/, 100 M5 -2500 F
TORMLZPCRIBEIZTEIEL., HEL—F I A
THERREHRELR,

_56_



4) NOSZ2BETFOEEFEMEDHRIE

-1030 (2 LEEEFISRSNPIZ RWEL O T, -
10308 G/T &, -1557 /5 +58 Z PCR THHEMEL
W T2 —EHRNY #—pGL3 (Promega) IZ#l
RATE, £z, NOS2HE T O -2400i 81z, -CCTTT-
BOBELEHBSN. FOBDELERIZRBWIED SN
J72(VNTR), £Di=%, CCTTTEHN %8, 12, 16
B DETESNEH TS DNA 288 & L PCRTFD
R OEFI L T, pGL3N Y ¥ — 0 EFfIZ#lAA
A (L), 6BBOPGLINIY—&1 o — it
LOpGL3 ROV —2EHEBBMEFMEIC
TransFast (Promega) # W THETFHEAL. 4 08
Mzl ng/mloll-1 (R & D) 552 EiCiEm
L.4 8BlIgEON 27z o—HEEEZFy FTHRIEL
J=(Promega). BIZFHADOZNHIL, FF I Renilla®
N 725 —ERBRANT ¥ —phRL-TK (Promega) %
BEETFEHAL, TONL T2 5—EEEIZTHMGL /2,

C. IR

1) MHBEN

WERERH-BERITT. PHOFEZBEL . MCTD
IZTOWDSSciZcT4H @ PHEHENH- T,

2) #izTEROBE

2RO = T ADEER. -103012G/T D SNP A1
W53, I5I2, 2.4kbiZ-CCTTT- @ 5 HEDED
R UBTIAED S, TORDELERIC, 5 D&EA
#5372 (VNTR). £Z T, &5 DOEH % PHS #4
CIEEMEICTHERM L. H2IIRTEDIC, -
1030 @ SNPIZIX. PHE 61 & 8% A Tid. genotype
G/GDHEEICR B ENH oN, MCTD & SScizsq
i RERERLICORLE. SEIOHKRTIE. PH
OEHE EIESHE L DEBRIZBWT, G/GREHRE
I ERERAGNEM ., L L. MCTDIZEW
T, allele G OEER, PHEHATHESHRA S
B, EEICEMN S, 512, CCTTT®repeat M[E
¥z, PHEHEICT a0 EmAS -~ (F2).
11IEATFEL 2EBLEIZTIN—T T E LTy 2%
REEHWTHBEEZRNT S & PHEF S REHE
FlOMBLUPHEHE B ADMICEREN S SN
7=(p < 0.05).

3) NOSZRGTDEEEHOHRMN

ERRLIz6BON L 77—ty -0
O— IO pGL3 2 EMEFMRICRETEAL, L1 8
Itk B NOS2DEEEM £ HIF L. B3IRTLS
IZ. CCTTT repeat @ BEIEAE LIE S MEEEEEH
<, 52, 1030 @ SNPIZ. Tallele Iz THEFFE#
M WERIER LT,

D. &8

SRR A 1E, NOS2 B =T D E Mg 1285 T
EZRIMEEL, TOSROBEEN,. PH &#0 MCTD
HDHWESSCBETR, BEALHERICELZ>TWS
ZEHMAME o7, MCTD BEUSSc B E DO PHIE
SHALGHALORBRDRBRIIB IR . BRT
ZRSHBET 2 8E I PHIES BEFTIIE® A SRk
DERAIED SN PHEHH L ORMICEEREIR
BN, ZOEERMSIE. ITNS0EBEF
ZROFNIZ. PHIZEBHDTI3R2<, MCTDH 3
WL SScDRBICK D rlEER bR ENS, 5B PH
FEHFE L-BEHORIZ. S PH &H/ZIIRE
LT SEAMNETEL TWATRERII2zHD . £
OIEGIERRA T S0, EFRZEC L TRMT 20T
NHb,

B4iX., INET. MCTD & SScic &L= PHIE
FITIEL, NOOMBF TOLRAIZOSNENWI L2
# L TERY, MCTD % SSc O F TIL. M.
MENORBMENN EATLIENEDHENTNSY,
CDORIGHE. RIEED T A 711 N2 K BNOS-2D3E
HHEZONBH, ELOH3E, T2 REU—1
DBFEEIHTIEEOAD T 4 — ENw 7 R4
BFEZTWS, DFn, BBz DAI2 Rt
Y — 1 OEBICERTA7HICNO FRMEEZ N
TWAEEREZEATVWA, L, PHEHETE,
PHRERHM S, NOEL£OTUENED Sz, D
E 0. PHEMFA T, OEHNREFOFBEICEEND
D, TN, REBTEETHLEMELTNS,

AlE, M &Rl NOSZORETFREN, B5H
EZBEG L TnaEME S M BEEMN BT 217 5 /.51~
flanking region @#1-30 bp OfFEELIZ I EIM7L TATA
SN H 5 &L 0. TBP B LURNA polymerase I1
REODEEHRIILIEFHREGN., TOHECHS
promoter fERICHE ST A2DNABESETF L & BHIZITD
NEZEMFHEND, TODH, TOEEEZTD. 5
ERELESNP £ED 1557156 +58 DL
CCTTT 2% EFICHAAALIEN V7 2 5—ERY
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F—IZTHRIFL. CCTTTOR DB L 2P < /2 3iF
CEEEERETLAEZEEY, PHEHOMCID B
KU SSc TlE, NOSZBETOREENFHZINIZL
BoOTWAI EATREENT, £/, -1030 bpD SNP
iZ. CCTTT repeat#i8, 16 E®IBS. Tallele D
&, EVEFENIBN I EARENSA repeat A
1 2EIDBFIZIE, EMRE SN Mho T,

F. ik

JRESF. BmAEE. NO#HF. MCTD OmEREICE
7B ET-1, NOOME, RS EES BEE - #8848
B BHEDRN EoMEsEBHI RS FR10
£ BEREE 36-37, 1999

Humbert M, Cabane J. Successful treatment of sys-
temic sclerosis digital ulcers and pulmonary arterial
hypertension with endothelin receptor antagonist
bosentan. Rheumatology. 42:191-193, 2003

E. &% 3. HEsF NOEEL, BotESemsmiciEzT s
) _ e . MESEFEERF O, MEEMERTRE ORI, Bt
PH @%ﬁ [ = NOSZ‘IﬂfK?G)éﬂﬁ‘ﬁg@ LTns AR BBl SR TR YRR Y BANEAE

ZEMEENSE. TORMEFEREL. EEEHICR BRI MT SR UM 13EE  BIRBES  56-

EErHEZL5 TR ENE. BRFERIZLS 59, 2002

NOS-2OEABTHPHOMRBIZHE TH D REMAT 4. Takagi T. Kawaguchi Y, Hara M, Sugiura T, Harigai

BN, SHISIT. EHREHOL, BT EEE LI, M, Kamatani N. Serum nitric oxide (NO) levels in

-ty e A . ; systemic sclerosis patients: correlation between NO

g:ajﬂ‘lfz;%@ﬁ ERTS PI'-{ ¥ T 9?5@.%’(.“ PH O34 levels and clinical features. Clin Exp Immunol 134;

75‘;} 5] ns5Hh % prosupective ‘uﬁﬁrjﬁ_%’jﬁﬁ’c% %)o 538-544, 2003

#1. NOS2BiETEHR
GG GT T
MCTD(N=9) & 1 0
PH &8
SSc(N=4) 4 ] 0
MCTD{(N=8) 4 3 1
PH 350
SSc¢ (N =20} 15 5 0

#2. CCTITHVRLEM: & 2BEFER

Rpeat,n  PH &, n(%) PH IS n(%) B A n (%)

8 2(15) 0 0

9 1(8) 0 1(3)

10 3(23) 31 3(9)

1 3(23) 6(22) 5(17)

12 2(15) 9(32) 7(23)

13 0 4(14) 5017

14 2(15) 4(14) 5(17)

15 0 20 2(7)

16 0 0 2(7)
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NF-kB, NF-IL-6, C/EBP SEEE (%)

-1557 l +58 1 \ciferase
ccTTnies) 1 TATA TS B
-1030 SNP G/T bl
B1. Wi7zo—F¥:Lih—F— - o5 —
W7 5 —F¥RIETOLKICNOS2 #iE G/G G/T /T
FD-1557T M5 +58 ETEHDHIZH A B2. NOS2B/EFO-1030bp icA BN S

H. O, CCTTTH#VELERZ, = SNP D
5IZ EFRICHEAAD,

CCTTT, n
G
8
T
G
12 B+IL-18
T O no stimuli
16 G
T
pGL3 alone
0 50 100 150 200 250 300

Luciferase activity (firefly/Renilla light units)

3. EEEHICBRIETNOS2O
BETEMOEE

Association of NOS2 gene polymorphisms with susceptibility to pulmonary arterial
hypertension with collagen diseases

Masako Hara", Chikako Fukasawa", Yasushi Kawaguchi),
Jun Okada?, Hirobumi Kondo?

Institute of Rheumatology, Tokyo Women’s Medical University"
Department of Internal Medicine, Kitasato University School of Medicine®

To determine the gene polymorphisms of NOS2 in patients with pulmonary arterial hypertension (PH) complicated
with collagen diseases including MCTD and systemic sclerosis (SSc), we analyzed the sequence of NOS2 between
—100 and -2500 bp from the transcription start site. We found two gene polymorphisms; one was single nucleotide
polymorphism at —1030 bp, and another was variable numbers of tandem repeat (CCTTT) around —2.4 kb. There
was a significant difference in the frequency of G/G genotype between PH and healthy donors, however, no
significant difference was detected in patients with collagen diseases in the presence and absence of PH. The
numbers of repeat (CCTTT) were significantly smaller in PH than those in non-PH. Luciferase assay revealed
that those gene polymorphisms might be associated with the transcription activity of NOS2 gene. Our findings

suggest that NOS2 gene polymorphisms may be involved in the pathogenesis of PH complicated with MCTD or
SSc. .
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REFFPENRBHYE (EHRIEPRBRFRTER
SHEMRERE &

#i PGl,~synthase RO MEAFMBERCRIZTRE

SHEWRE  HRE B HBERKZEAREREY LILF-BERFRMEER
WEBAE - RREZ, BERT, SEER BRERXFNEEREY LT —RBERFERMN

MRES

PR I BN A A (EC)RIT L ICHETET BPGL-synthase(S)HIIX T A MEET 22 & 26
BLTVS. SEBY L/ IgGH PGL-S KM ECH S O PGLELZIHT 2, ED, EC 2IEELTEM
HMERIM U7, 1gG Hi PGL-S HUREHE SLE mif» 5 PGL-S114 ~ 123 BB 7 I JBBRESHRRTF K H
ZLERWTIgGH PGL-SHERHHL /. WM IgG H PGL-S H#k® PGL-S\OEE L EHETF R &
iR & U 7= ELISA KX EC % W7 immunoblot iIZ THR L 7. b FB#HBIREFEO live ECITH R 1gG #i
PGL-S ik & RIS ¥ TELISAITTEC ADOR AR U EC RE LE#H 2 F(ELAM-1, VCAM-~1, ICAM-1)
REOBREZ, BEEHPIIELEINL PGL AMENTH S 6-keto-PGF1 a BE K U cytokine(IL-1 8,
TNF- @, IL-6, IL-8}#EERIEL /=, BB IgGHRPGL-SHifkidlive ECIZHE L, 2HMBE TITHEEIC
PGLEE#MME L 7=, cytokine IZBL TIXIL-1 8, TNF- ¢ DEEZERDT, 1L-6, 1L-8 DELITHRERK
FHICER L., ECRELEESTORRLEEMMEL . BERERDIEPICHET 25 PGL-S X

il EREMEFEE L TOECEME & PGL EAFIMOMS 2> TH 2 IEEITRIE I N,

A. HIREMN

B, JEUR AW i fE(PPH) O R4E - R 12 ST EnAR
MENEABECET LOT OIS 1 &) LEKE
#(PGI, -S)RBOET, PGI,EAETHEEL TH
SUEEENBEINTVAE Y, PEHEERL IZBERMIC
# 5 PHEERI ORI &= AW T, PGI,-SREDRE %
BRAFL 7241, PPHER R D IIRECERE LD PGI -
SREEFTHEDAMno722 L ANHRL ~IIZH
WTRENIZPGL, -S #HRAMME L T A RREMEADR
M NS, FOMEMITES R S EERMCTD) EH
ILBWTH<AD SN, PPHORE#SF SR ->TW
LHAEEARIB I N2, EIZ2B¥ T U ST R—FX
(SLE) R U*MCTD fE #l it 18 12 1gG HL PG, -SHiknt
GHTAIE2PGIZ-S114~123BH7 3 /BBER
7| [(C)HYSPSDEKAR] &~ 7F KF-OVA ZE#1L
P & U ELISAIZTHERL TWS,

4E, IgGHPGL-SH&BEPH &6 SLEFE# - PH
S FFSLEER MG L D IgGHPGL-SHiEEHAEL,
EC» 5D PGL 4%, cytokine W RINEC O35
TRRICRITEEERHL,

B. BARNAE
1. % IgGH PG, -SHi : HIPGI, -SHUEBESLE
fE® 2l (TT:PHA D, AH:PHEL) m#E X D PGL~

S114~123 BH7 2 /JEBRERY [((C)
HYSPSDEKAR] &R 7F KFH S AEHWTIlaGH
PGI,-SHEEMM L. NS5 DHMBKIBELISAIZT
PGI,~-S114~ 123 %B7 I JEREELH (C)
HYSPSDEKAR] &R TF RIZEE& L. & FlES
Fk# 3 ECHUVEC)D %8 7 0 v MM THFRL52kD
fHEIZN FEBRT A2 EFMHIBLTWS,

2. BBtER UMD bO—)L : SLE#E# (AH : PHE
L)L D™ L £leGiit ) B/ — APEARE i
PH#ifk) Kt recombinant IL-1 B(rIL-1 R)ZRE# D
hOo—=)b& LT, ERMALB, ML IeC &R
o ro—ELTHW:,

2. B 1gG HPGI, -SHBD EC DS : 2H#RH
@ HUVEC % 5% gelatin BTLE 96 7K plate iz
10%¢cells/well DL -, 2 B HUVECHAFEES
{412 confluent Tmonolayer &7 - 7 BB T, B2k
EhRE, RU2BEOHRPGL, -SHi# BKleG@E:
40 n g/ml) ZHEML, 3TC2RFREE L /-, BEKT
BOHERL, DaiG L FEEROW T 2123, B
I bOo—=ILELTHIPHEER, BMEIFO—-)L &
LTE#EAIeG EHNW,

3. WM 1gG HLPGI, -S Hifk D EC 5 D PG, E X,
cytokine R UV EC DEFFTTFREICKITTRS
2 X E DHUVEC % 5%gelatin il L9675 E i plate

_60...



12 10%ells /well $"DBH L /-, 2 B HUVECHT LK
24817 confluent Tmonolayer &7 > -BRETHRLS
BEDOH PG, -SHitk (BRKI1gGHRE 140 Lg/ml) %
L, 37CHi4 OFfEE Lz, BRETHR BB
EHEEEN L 2, % EHEIREOEE S T(ELAM-
1, ICAM-1 RUNVCAM-DRBIZ LAY L= iE%E
HoTfF-ok9,

EIR L 7= 2% L% -30° CTHREL, #BAEE Y
FOPGLOIRBMEY TH 2 6-keto-PGF1 o #HE, 1L-
13, TNF- a, 1L-6, IL-8#HE % & % O ELISA kit &
ATl B FO— &L TH P HE,
ril-13%, B ho—)L &L TEHE AlgGEHW
7o

C. MiIRER :

1. % 1eG HiPGI, -S itk D EC NS (Fig.1.) :
E#®AIgGRECIZIF & AEKE LRz - 1278, SLESE
7 2 B 5B U 75 PGL-S T K EEICEC
RS L. FiPHAELEBRIZECITES L,

2 %8 1gGHiPGI, -S Hitkiz & 5 ECH 5 ® PG g4
CRIFTHE  [eCRECRLLHPCGL-SHitk. AP
Fidk, IE¥ AlgG 2 ECITRIGE W 2RMI37CH#L,
% EHBRICHRE NS PGL ORMENTS S 6-
keto-PGF1 o B #R# L /=, Fig.2. ioRT L SIZE
HNGGIRIEBDH & 1T & A LEE RO 5 1271,
HIPGL-S¥itk, #iPHiHIZIgGMEKEEIZECH 5
O PGI, EE TR LI,

RICFHEERIC LS PGLEE Z BRI L /2, HllleG
BREIT40 u g/ml EH Wz, Fig 3. R T L D588
2BRMIE (i ¥ TIZHIPGL-SHith, HIPHIkIZL B PG,
ERIEBEOS, EFENIgGITETHECRML
TWE, 4FELL LOERUMTIIZE A EEERD
<la-oiz.
3IL-1 BIZ L BECH S DPGLELICRIFTHE rIL-
1 BBEEZEAT, FMEBRICES PGLEEEREL
Foo tIL-1 BHEER MR TICHENT, PGLESREM
L. BENEEZRTHEKOEREE~(Fig. not
shown),

4. FRIgGH PG, -SHUED ECi 5 D cytokine 533
CRIFT ¥ (Fig.4., Fig.5.): FiPGL-S R U P
PEICELDBECHSDIL-1 B, TNF- aFEEICBLT
3L OREIREBRICBNWTHBICERAIEG 51T
BERROLOEINERHIEEZEDT, Ihosoik
NECHHDIL-1 B TNF- a BEEFZFIEML TWEH

EEDOHMD I EIHFKLM o2 (Fig. not shown),

24 FFRIEFEICTIL-1 BGBU/MDICEB ECHESD
IL-6 PEAI3 326pg/105cells, 1L-8 EE4 it 1880pe/
105cells EEHICHML =, ERAIRGIZL BIL-67E
EHDBNIN-SEERFANDOIEGREIZBLTHIEE
HROB LRI EZROA - 12H, 2HEDHPGL-S
FUKIIPIPHE L FERIZEC/H S D IL-6 B 4 K 7XIL-8
4 E 1gC BEERFHRICENS S

RICERIED, eG4 L g/mICEBEEA
IgG. HIPGL-SHifk, HiPf, £L TriL-1 B(GU/
miZEBECH S DIL-6FEERINIL-8 B & & RefE#E
MIZTHRE L 7= (Fig. not shown). rIL-1 3 i2BsRH%E
BEHITERICIL-6EERVIL-SEEEMINE &=,
EHEANIgGIZLBIL-6EARNIL-8 EEITERERD
ADENEIZEAEEZEERD Mo, 2EEOHR
PGL,-S Hitk I3 PHibk & FIERIZ IL-6 B4 R UV [L-8 7
EFERROLHDVITERAIgGIZHRTHEREICH
S s o ¥ 7.
5. ¥ IgGHI PGL, -SHKIZL B EC ORBX D THE
CRIZTRE: 2 O PGL-SHAIFPHEELF
FRIZCELAM-113 4 Fefii %, VCAM-1IZ 8 #sfll = ¥ — 27
&Y%, ICAM-1IZRHIEA & KITWINL TH<L, E
BEANIEGC HDNEEBEOZDEFNIC R TRERK
Lz B30, rll-1 8 (5U/mb 2L Thid
ELAM-1i3 4 1%, VCAM-1ii 8l ¥ — & &+
%, ICAM-1 (ZFFRIEE &2 8L TiT < BB 5
W& (Fig. not shown),

FTITREDIgCREE AW TARMERIZL BEC
#HE EOELAM-1, 8K LD VCAM-1, 240
FlERICL2 ICAM-1 REEZHRML -(Fig. Not
shown), 2 TORERIZHNTrIL-1 SGU/mD)IZEHA
T s, EREAGIZBL TIRMND gGBE
ZBNWTEEBROAOTNESFIIEEZRD LT,
2 BROMPGL-SHE I P4 & BHRIC IgGIs Rk
FHICAhORRICBLTHRERERI B/,

D. 8

SEIG#IzED, 11-1 BIZECHSDPGLELE
FRIZWINX B BERICES PHIZBWTIZmb @
IL-6 BERMAREZINTNS, HICTHEEEORL D
B TIHBEAICHED PHEA O TIZPPH &3
RITOFHEBIREC XE L0 PGL-S REET 207
mofz. TLANEERL SINIBWTRNRIPGI, -
SERMEBL TWASAREEAURIE I N BRI L
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A PHORIE  ERFICIL-1 25 L TWAE I ED
¥AZh, EChr50PCLEADEML, PHORMES
ML THDRIREMEAHERIE N,

RS HE 1 i R O HLPGL-S Hidk At in vivolz B
THBIRECEE LICRAEL TWAPGL-SIZRET 5
I Eiz& 0 EC S D eytokine 5pi, HF S TREE
HER L, BIZHFHRER, BiER, V) 2NER E O REEMRAA
ECIZBHL, Bt ah, AFEAOBHNTTESN
5, ZO&D AR THENARO MENEMREE, Mm
ERASEEL, BEICPHOHBIZ DS Z &0
.

L L. SEIORE TIRHPGL-SHAERMOL
BTIRECHSOPCGLEEZRMEY, HICPGLEL
EHIRIL 2o 7o, RE OB RITEBERICHE D PH
SE 7 O RS TIZ PPH &3R4 0 BNAR EC @ Lo
PGL-SREETEIRH T, UL AMBIRKL ~LITHB L
TZRHIZPGL, -S REAAHAL TH S0 FERAURE
INTW3, ZOMEL TWABPGI, -SIZHPGL-SHL
HEHEATH I LICLD, RPGL-SHEIZECHENSL
{2k D PH OREE - ERICEAL L TV 5 aEM: & [FRF
(2, PHOBEEBET 5HMIZEH < PG, E £ 2 1M
TETWHBAREMEb R T his,

0.6
—TT anti-PGI2-5
0.5 ——————————— _ _ - HA antPGIZ2-5 —
£ 0.4 — = HA gnth-P .
£ — = NormallgG
0 \
¥ 0.3
B N\ \
8 0.z \\
a9 -
- -_‘.. - \ K
o . N e oty h
40 20 10 5 2.5 o
196G cencentration (ug/ml)

Figl. IgG anti-PGl,~ S ® EC ND#E#&

1 PGL-S #itk2 L THI P FifFiz & 5 PG, EEA#M
DR E LT, —DH & L TRHIPGL-SHitkA PG,
SIEEEL, &L THPHAIRKER I PGL-SI2
#B L, agonist &L TPGLESLZRIBL TW2 )4
AR Nz, ZDBE LTINS OHMEMNE
HFAFEPECERT LIZHETH5I&IZKD, 73F
CEEF AT — RANEHEEE N, #RELUTPGLESMN
WL = FIREE SRRl S N e

X W

Tuder RM, Cool CD, Geraci MW, et al: Prostacyclin
synthase expression is decreased in lungs from pa-
tients with severe pulmonary hypertension. Am J
Respir Crit Care Med 159:1925-32,1999.

HRE, BRREZ, BHEX  BERIZED S mERE
EFNIC BT S BROENEERER O TR S
) ERMRREORN. RENYHARAGSNT
EENERAEERSHECHBRICE T SHRH-R
SR EHBRAORE, BRLFIUIRNPREIZET S
e -k 14 FERAMES ppb5-60, 2003.
HRE, BREZ, BHBX 2/ 20-FA kOl
FREZAUAEOLENEMRICRIETRE. BEE
HEEBRURPASRESHESHRRICETIMA
M-REMRSHEROME. BREFULIRNP R
BT LBHSE - WL 12 FEMREMET pp62-65, 2001.

— T 3n1i-PGI2-5
e HA 2MUPEIZ-S |

T 30— 4 ’

= \ = = = HA P

8 a5 — = Wormal lgh
-,

< - - = -

! \ il

2 20 —

- — e,

£ e

g

5 10

45 20 10 5 2.5 °]

IgG concentration { u g/ml)

Fig2. IgG anti-PGL-S Iz & % EC # 5 0 PGl f &

P i

o TT anti-PGI2-S —
——HA gntIPGI2-S

Bkato-P314 (po/ | Depalls)
Y
[=3

- = = HAgntlF =
— = Nommai igs

— YMFCS M159 alone [

Incubation time {h)

8 24

Figd. IgG anti-PGL,-S I K R HfEBIC L % EC 2 5 PGL B4
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350 2000
WTT antl-PGI2-4 . a7 anti-FGI2-g |
100/ W HA antiPGE2-5 [— BHA antiPGI2-5
g ) O HA ent1-P —é} 1600 4 DO HA anti-P —
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ANTIBODIES AGAINST PROSTACYCLIN-SYNTHASE ON ENDOTHELIAL
SURFACE IN PATIENTS WITH COLLAGEN DISEASES STIMULATE PG,
PRODUCTION FROM ENDOTHELIAL CELLS AND ACTIVATE
ENDOTHELIAL CELLS

Taku Yoshio, Hiroyuki Nara, Yuko Takahashi, and Seiji Minota

Division of Rheumatology and Clinical Immunology, Department of Medicine,
Jichi Medical School

We have confirmed the presence of IgG antibodies against PGI_-synthase on endothelial surface (anti-PGI,-S) in
the sera of patients with collagen diseases. We investigated whether purified IgG anti-PGIL-S derived from 2 patients
with SLE with positive for IgG anti-PGI,-S could stimulate PGI, release from endothelial cells (EC) and activate
EC. IgG anti-PGI_-S were purified from sera using the column coupled with synthetic peptide corresponding to
amino acids 114-123 of the human PGI-S. These purified IgG anti-PGL-S reacted with synthetic peptide
corresponding to amino acids 114-123 of the human PGI,-S by ELISA and the band of human PGL-S protein
(52kD) by immunoblotting using human umbilical vein endothelial cells (HUVEC). Purified 1gG antiribosomal P
protein antibodies (anti-P) from ! SLE patient from whom IgG anti-PGI_-S was purified, recombinant interleukin-
1b (rIL-1b) and purified 1gG from normal control were used as positive and negative control, respectively. Two
anti-PGI_-S bound to EC monolayers in a [gG-dose-dependent in the same way as 1 anti-P but normal IgG did not.
Two anti-PGL-Sand 1 anti-P augmented PG, production from EC by 2hs in a IgG-dose-dependent manner but 1
normal IgG did not. But the quantity of PGL, production by these antibodies did not significantly differ from those
by 1 normal IgG or medium alone beyond 4h incubation. In addition, rIL-1b largely augmented PGI, production
from EC in a dose- and time-dependent manner. Two anti-PGL-Sand 1 anti-P augmented IL-6 and 1L-8 secretion
from EC in a IgG-dose- and time-dependent manner in the same way as rIL-1b, but did not IL-1b or TNF-a secretion.
One normal 1gG was without effect. Two anti-PG1,-Sand 1 anti-P up-regulated the expression of endothelial leukocyte
adhesion molecule-1, vascular cell adhesion molecule-1, and intercellular adhesion molecule-1 on EC monolayers
in a 1gG-dose-dependent manner and in the same time course as rIL-1b, but the degree of up-regulation by these
antibodies was much less than that by rIL-1b. These results suggested the possibility that anti-PGL,-S in patients
with collagen-disease-related PH might bind EC surface of pulmonary arteries, on which PGL-S exist, and induce
cytokine secretion and adhesion molecule expression, facilitating leukocyte recruitment. Such events on pulmonary
arteries might lead to vascular damage and vasculitis, resulting in PH. On the other hand anti-PGI,-S might stimulate
PG, production from pulmonary arteries, resulting in the suppression of vascular damage and vascalitis.
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DR EH

BEBNERFICEISZTORS Y52 D, (PGD,)
BLUIL, (FORIYA YY) ORE

SEERE - JLBEE AR REEFNRE YR
MRBHE M R ACBRRFEAERSE
IR HE - #LENS ILRRFELRHED

WmEBHE

EEETEC, BAE, FEFR. [MEHL.
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LB RFEFBAR

ORI SERBFERS ML,

HMREE

B/ 708) YHREMELELE Sy MMCTPH 5 v MIZB T Prostaglandin (PG) D, 04 EBEETH
Sprostaglandin D synthase (PGDS)IHa T ZH A L /=< 7 ZB#EIFMAR(CO7T-HPGDS)HIZ & 2 Milagedt %
fTof. TOHR. HALBOMBRESCHEEBOETREEO THENTHD I EERLAN, FEHESIZ,
MCTPH 7 v MMZBW T REERDR 2R~/ & ZAMBARKRBOEL WlkENRR SN, iz,
HPGDS #if@a#i A L 0. JHiCH 1 Tidinducible NOSNOS), FiEhik DR ICBE3 3 endothelin (ET-1)®
REVME SN, BOBIBWTRET-1ORBED -DTHD ., ET-1 OHMICE T S ET, O RBR 2Lk
SRS EADMh o, BEOT EMNESHICER L. MCTPH T v RIBIT 2 C57-HPGDS T &L Sl 8

CbH7-

A. BIRBN

AR SHEER MCTD) I8 S 0fif m/EE (PH)
DEHBEIELS EETFHRAATH D, /o HFLE
LT, MBFERERNED SN TWATOXY 51
70 RnERBICHS T2 FE) Y SREAD
EfgEREAANSNTWSA., LWTFhbLERICHE
THY, FEETHLH-DIZ. FEREREIIMTX
nTuiawh, EFRTH, HIE. TORFEDRNER
SNTNLPGD, B XUBLICEREA XN TV PG,
ERWEAREEEEEBRBYWT TN TITW, RO
FRICANOEBEL -,

B. IRAZE

Prostaglandin (PG)D, #3 C57 ¥~ 7 A @3 Hika
(C57-HPGDS)HIE., L bOTA VARSI —IZ LD
PGD, £ & HREBFB{ETF TH S E b prostaglandin D
synthase (HPGDS)E 8 A LIERL 22X 1). T v
PGL, £ 5 IiREEH TH S F v b prostaglandin 1
synthase (RPGIS)#EZFid. T v hfi cDNA library

(Takara, Kyoto) &b. T7 promoter primer:

5 TTGGATCCTAATACGACTCACTATAGGG 3’ Bk
X 3' end PGIS primer:5 TTAAGCTTGG

AGGCCCCAGATGAGTGTAGTGT 3'#HWNWT
pBluescript vector (Stratagene, CA)IZ UA cloning
kit (Qiagen, Tokyo)EHWTHr O—- 4/ L. BH
BLP ZrEektg, L hOUAI ARSI #—, pLXSN
(Clonthech, Tokyo)izZ2 O—=> 4 L. I v MBIl
TH 5 NRK ff2IC &R L. NRK-RPGIS %{EE L 7=.
J22bO0—=N&ELTHE, LEODAILANS Z—FF
A LZNRK-EV Z{ERL L 7= NRK-RPHIS &8l
FEELRE LT .PGISORE £ T » FPGIS primer F:
5" CTCACGGAAGCCATGTATACCAACCTG 3Bk
UB:5’GCCCGGGCCTGCATGTCCTCTGATAC 3%
RWTRT-PCREIZTHIEL /=, 512, PGLOETFE
FBETH 5 6-keto-PGF1- a DEHE % ELISA kit
{Cayman Chemical, MMz & B, smMO 7 3 R
Bt (Cayman Chemical) %0, IERMOLHETRIE
L7z, MiB& LTI, NRK-EV 2Hu e,

T/ o8 LERMEDEE (MCTPH) S v Hi3.
XK UZREWSD R 6 BmEE S bOFERIZ £
D41 2 60mg/kg & HER FTES L. FREZ2.5x108
#E o C57-HPGDS 2Rk KL DiEA L. 22 hOo—
NELUTid, FBREOMAEEBW:CST-EVICL oM
RadiE %17 >7x. HPGDS ORBMOBITEHRRT S
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2iz, 3,7,19 HIBICZMHL. TRIZOL
(Invitrogen, CA) #HWWT RNA £iiH L. HPGDS
primer F:5’ TGGGCAGAGAAAAAGCAAGATGT 3,
B:S’ GTTAGCGACGGCAGGAATGG 3" W TRT
-PCRIEIZE D RBEHEL-. =52, 1I9HAOA
DEMEDFEBRICRNAEZHRL, T Bt AET-
). BXUEOAZEEKET), BESEHKETIZEL T
FREZRT-PCREICTHRE L, 751 v—id. rat
ET, F:5’CGCCATTG AAATTGTCTCCAT 3',B:
5'TGCTCGCCCTTGTATTCGAS’, ET, F:5’
TGGCCATTTGGAGCTGAGAT 3', B:5’
TCCAAGAAGCAACAGCTCGAT .3’, ET-1 F:§’
CCATGCTGGCTGGGATCTTA 3°, B:5’
TGCTACCAGCGGATGCAAA 3’ ZMRH L=, F/-.
J>hO0—JkELT. GAPDH F:5'TTGG
ATCCGTCAGTGCCGGCCTCGTCTCATAG 3°,B:
5'TTC TCGAGGACCCTTTTGGCACCACCCTTCAG
IER W=, 2 TOPCRRIAIL, 94T 15471, 1 cycle,
94°C 1453, 58°C 24, 72T 24 20 cycles H{TL 7=,

EhMEREMEHPAECHT. BIEEIODBAL.
PGD, DIERRREMY T H 5 cyclopentenone 15-
deoxy~A"PGJ, (15d-PGJ,, Cayman Chemical) %
L35 MOBETHRMLE, PPARYDQUH K&
LToHaba—)b& LT, 20mM Troglitazone %
/-, RNA # RNAasy Mini kit (Qilagen, Tokyo)
R WTHIE L. Svbr Green 12 & % real time PCR
kit (Qiagen) R W TABI Prism7700 (Applied
Biosystems, TokyoHiZ & © RNA OER{L #7517,

Primer &L Tit, human ET, receptor F:5'
CCAATATCTTGATCGCCAGCTT 3’, B:
5'ACGGAGGCTTTCTGTATGAAAGG3’, ET-1 F:
5'CTTCTGCCACCTGGACATCAT 3', B:
5'"TTGGCTAGCACATTGGCATCT 3’EFFHBT:_=
Internal control primer & U T3, GAPDH primer F:
5'CCAGGGCGGGAGGGACTTCS', B:
5'TGAGGGGGAGGGGGAGGTITCTIGC 3'&# W T
BEZ{TH .

I9HBOIZE L Tid. XEIIDHEIZR > T, Hikh
YA &R L. HIINOSHIfk (Upstate, NY), i~ b
O 77 )P4k (Dojindo, Kumamoto), Btk
> FOo—Jk & L Tmouse IgG (ABC kit, Vector Lab.,
CAILRIGEE, ZRFEE L TR EF AEHL
7z goat anti-mouse 1gG {(ABC kit) & B /=, ABC #;
(ABC kit)IKCTHE#%. Hemotoxylin iz T

counterstaining -7, MEHARMEIL,
Hematoxylin Eosin (HE) L 7= e U1 O E{ AR &
fTo7z. ARROREITIE, XEHEME (BX50, Olympus)
ERAWVWTITWL, BRI A—F, FPPILAAS
(PDMC le/OL, Polaroid) iz T### L . SCION Image
(Scion Corp)E AW TEEILL =,

C. AR&EER

1. C57-HPGDS A DIz BT 5 PGDS RE D
R ZEAL

B/ OFUEREE, 3,7, 19 HBICHEEHL.

RNA fiiH#%. RT-PCR #i2 T HPGDS MR Bl % C57-

HPGDS, C57-EV# AR THE L 7=, FOELR. Fig.l

2R T & 5.3, 7THB TC7-HPGDSE AMCTPH S v

N TEARIZRE L T/ HPGDS A 19 A B THL. /3>

R RAR &SR ERMAR M-,

2. C57-HPGDS $ X ¥¥15d-PGJ, 12 & 3 ET,,
ET,, ET-1 DRHOEAL

MCTPH rat 128 W T3 C57-HPGDS # AL D, #

DRIIBWTSET, ORBEAMEEL, BN TMCTIC

KO LA LET-1 220 LT (Fig. 2A),

7z, HPAECHINZIZ 16d-PGJ, &0 A 7= & Z AL

FENCET, OEE £ 70 L (Fig.2B), ET-1icML T

PREOEREEZNHT BEmMAR S N (Fig.20),

3. C57-HPGDS & A &% MCTPH 5 v b
B SRR OE

FhEhARDARE % C57-HPGDS & 58 & C57-EV # T

gl /- (Fig.3). #O&R. Co7T-EVHE#HTIL, o

PRO-NTHBE/ /0P THERLTVWLIVE

Wikt (Fig.3A) & th& L €. mMEREMBESHEIN

IS S W IR AR S 5 & &I K SRR D B AR A

Kensi (Fig.3B). C57-HPGDS #1458 Tit, Mm%
PR AR S N E F R M O AR = h
% Z &iTk DR ORAEAIF E T W (Fig.30).
IN 5% SCION Image &AL TEEMHEL, ®RXL~
&EZA. COT-HPGDS B ABHICST-EVE S BIL T
HREICHESROEREZME L THWE I EAHEBEL
(Fig.3D).
4. C57-HPGDS B AR X BB 3
INOS #E O

izt 5 INOS ORE%E C57-HPGDS 585 &
C57-EV#H S THE L /=(Fig.4). T D#EHE. C57-EV
#E#(Fig 4A) Tid. WEMROHEAE (2). BFABKIR,
[UE LEMBIZBIT2INOSORE A 5N (b, ).

-65_



—%. Co7-HPGDS# 58 (Fig.4B) Tid. MiBIiRIRAe
OHF). MR M OME b )IPEE FEfizsIT
HINOSREOMFAR /(). TOINOSORHE
MEEIRIL. SCION Image ZRW/BINICLDHE
HENDTHDI &, HEALR (Figdl).
5. v b BMENRKMZIC BT 5 RPGIS

2% 3:]

EFR L7720 NRK-RPGIS #ifatk. NRK-
RPGISBul, NRK-RPGISCI3, %88 T# 3NRK-EViZ
115 RPGIS OFH % RT-PCREICTHELK:, £
MO#R. NRK-RPGISBul, NRK-RPGISCI3 Tid. B
3 hO—) T3 pLXSN-RPGIS DNA % #8 &
L-BRERERIC L4Akb (2/8 > KRR S A1, NRK-
EV Tid. N> Ridgl a i - 7= (Fig. 5A).
NRK-RPGISBul & NRK-EV % B\ T PG, D&
FHEETHDH6-Kketo-PGl a DELZELISAREIZ TR
ML FTORBR. TSFRUBERMLAEEZA W
800pg/ml O£ % NRK-RPGIS TR L /- (Fig.
5B).

D. 8
LEEORRICBWT, MCTPH v M ERWN
B IEEETNICBWTCS7T-HPGDSM#E ALz & D
B BREEORENRSNS (Fig.3), 20l &
i, B OMIETCS7-HPGDS OB A Iz L D HLE
EOLR. HORBEROBINSAHEATH &
S THEL TWD, £ HicBWTmEFLHEG
EHESEMHROBBICKE<ES LU TNWBET-1
OREENRIH EN, HLBIIWTRET-197UT7 >
PAKEEL, MERNKMRICEETSLE5A5N05
ET, 0RE\EN LR LT/ (Fig.2A), O &R, &
B B AR 0 3K o B P AR RIS B W T PGD , O FEBERRY
KR TH S 15d-PClL 2 MATHRESNEF T TH S
(Fig.2B, 20). LM LM S, EEICRE L /- M
BHAR 1 3 0 B L AR (HPAEOIZ BT BET-112 k&
% MENREIZEE L TWSHET, @ 15d-PG, IC L 55
H#ENEZ. MCTPH 7 FEFIICBNTIE. RHE
niamole. $%. ET,, ET Hik & B ifask
KL OFHSRHNEMA S TETH S,

E/-. H5-IZC57-HPGDS oMl fasEic & DINOS

DREMETFT LI EiZFg. 4)., rat MEEEHHIE -

IZBWT. PGD,, 15d-PGJ, Iz & D B IZ INOS D%
BABRTLEHE CGrEi4) sL<HELTWS, L

MUREMNS, MCTPHZ v FIZBITA2NOELEOERIC
i3, REERZANE L S%, BRitEHZ -0,
ffiiz 3543 2 HPGDS oFHIL, MCT#5.13,7,191

ERTTAHIZUL N TRENARHIRE L - TH DA,

CHUITEALZCO7T-HPGDSAZ 75 L AEH T

Su]EMEERL = (Fig.1).

NRK-PGIS{ZBAL Tid. FI#kIZMCTPH rat W T

{ER#F ORI EITS PETH 2.

X
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Fig.2 Expression of ET, ET, and ET, on right ventricle and lung in MCTPH rat
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A. Transcription of RPGIS in NRK B. Production of RPGIS in NRK
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Fig.5 Expression of RPGIS in NRK~-RPGIS

ROLE OF PROSTAGLANDIN D, AND I IN PULMONARY HYPERTENSION

Hidero Kitasato', IZumi Hayashi?, Hirahito Endo®, Murakami Yousuke',
Atsushi Hashimoto®, Shizuka Kono®, Jun Okada’,
Yoko Takayama®, Hirobumi Kondo®

Department of Microbiology®, Department of Pharmacology?,
Division of Rheumatology®, Department of Internal Medicine,
Kitasato University School Medicine

We have previously reported that inoculation of C57-HPGDS expressing human prostaglandin (PG) D synthase
which can intreduce enzymatic synthesis of PGD,, caused improvement of wet weight and pressure of right ventricular
inoculation, in monocrotaline induced pulmonary arterial hypertension (MCT-PH) rat.

In this study, we have found that inoculation of C57-HGDS could prevent the arctation of pulmenary artery of

MCTPH rat via suppression and enhancement of ET-1 and its receptor ET , transcripts, respectively. [n addition, the
expressionof inducible NOS (iNOS) also suppressed by C57-HPGDS in lung. In vitro experiments using human
vascular smooth muscle cells showed 15d-PGJ, which is metabolite of PGD,, suppressed and enhanced ET, and
ET,, respectively.

B*
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AHEEET, bR ATV IHE, HSS-A/RoFBHEFTIPH O&HENTR <. ERLECRE

REVPH EHET SAEEATRIR I N,

A BIEBH

B S HER MCTD) ICB T S IiE T 5 (PH)
OEHRIIMOBEMRICEL TEL. BEELTRERE
HFELTHSNTWS 'Y, WEEOHEIIBNT.
PBIEURIC &0 5 PHOBIEE . BibK GEFMRK, 16,
FHRICDWTHRH L. BEEIRERT MCTD, MR
fBE (OL) T, MERICH U TPHEHEAH NI
&, BEHM PH CIRATEMMEMS PH GPH) 2%, #%
EMIMEE PH (cpPH) il U TREETHBE I &
EEHSMELES, LML, MCTD#icid, OLIEHE
EHRETAEMHES  FORVFEVWIHEE LD F
7o, TR RAGEEPHE OBEREEIIEBARAT, £
OFEPHSEFRIREII I TWeL, KR T
BEREEFA BT PH O, EEPH &6
MCTD #OffT, BLUPH OKE - WHEL HHIT 3

RERRFEOBRAEENE L,

B. BARAE
1.

i, 1962-2001 12 Y ERNFL £ W12 L 7B
2,102 61T, T ORNFUIEBIERRE (OL) 148 #,
2HHETYFT b—F A (SLE) 628 fil, 3EE (S5¢)
298 i, HFEVERRZ / KSR (PM/DM) 117 ¢, B
g o<F (RA) 662 ., FEREMEL c—I L aEREE
(SiSy 230 & L7, £ L TMCTD R MOFES & (B
@A (AE4E4) MCTDBE. 1996 E3]) wa&T
% MCTD 297 & L7z,

2. Hik

PHORZEIZ. (D) Lrad—- Ry 73—k (UCG) IZ
L BMERIEAEE (PAs) > 30 mmHg 2) HOH
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3. fWBHADAK
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HOEBREBEICL. 77N —ORBIZEEL .

C. AiRER
1. BEREEAICHITS PH O

MCTD 297 #1C BW T DRBER O BN R £ i 2
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THolz (E1).

DULT, iIPHE HMCTD DR R R % S~/ MCTD
#OLEMTHICHT, S 5ICiPH B G OBERAE
IRZE BT L7, iPH &8 OL(H)MCTD Tid. iPH& 6
OLEOMCTDIZH LT, FHa6kk. 2BER. M7
BT, GHEEBZELANEEETH 2.

2. HIE PH & MCTD # O fE4

MCTD 297 # PH I3 53 #] (18%) TH-71=. FD
MR, cpPH S@ICH LT, iPHAS4RFI TH - /=, H
FEPHIZ 1061 (3%) T. £HAMIPH THo/. 108
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Hi U1l RNPHUEBMEOLFlIz 517 5. iPH D & HFEE
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CLINICAL AND IMMUNOLOGICAL FEATURES OF JAPANESE PATIENTS
WITH MIXED CONNECTIVE TISSUE DISEASES ASSOCIATED WITH
PULMONARY HYPERTENSION (II)

Akira Suwa, Takaki Nojima, Yuko Kaneko, Sinji Sato, and Michito Hirakata
Department of Internal Medicine, Keie University School of Medicine, Tokyo, Japan

Pulmonary hypertension (PH} is one of the important manifestations in patients with connective tissue diseases
{CTD), especially mixed connective tissue diseases (MCTD). To clarify the clinical and immunological features
for its poor prognosis associated with PH, we have encountered 2,102 consecutive new patients with CTD evaluated
at our hospital during the period 1962-2001. Then, analysis of patients with overlapping features complicating
with PH, analysis of patients with MCTD complicating with severe PH, and analysis of autoantibodies associated
with PH were performed.

Patients with overlapping features were divided into three groups according to diagnostic criteria for MCTD and
overlap syndrome (OL); OL{(+)MCTD, OL(-)MCTD, and MCTD{-)OL. lsolated pulmonary hypertension (iPH)
were most frequently found in OL(+)MCTD group, suggesting that the fulfilling the both criteria for MCTD and
OL might be correlated with the high prevalence of iPH. Fifty three of 297 (18%) with MCTD developed PH (iPH
: cpPH = 48:5). Ten cases of severe PH (defined as PAs & 70mmHg by UCG or PAm = 50mmHg by heart
catheter examination) were identified. All of them were classified as iPH. Six cases were diagnosed as OL including
SSc and 3 cases were diagnosed as SSc. When the clinical characteristics of patients with severe PH were compared
with those of non-PH patients, proximal scleroderma, difficulty in opening mouth, traction of lips, pitting scar, and
esophageal dysfunction were more common.  Although pulmonary fibrosis was common in patients with severe
PH, severe fibrosis was not associated with severe PH, indicating that severity of fibrosis may not correlate with
severe PH. When the clinical characteristics of patients with severe PH were compared with those of mild to
moderate PH patients, arthritis was more common and lymphpenia was less common. Anti-U] RNP antibodies
were associated with iPH in OL. Anti-risbosome antibodies, lupus anticoagulant, anti-topoisomerase | antibodies
and anti-SS-A/Ro antibodies were associated with iPH in MCTD.

These results suggest that MCTD patients with PH may constitute clinically and immunologically characteristic
features.
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