2009 4 OVE APEMIZR BRI B SR A RS

T OR

FEF A B HESE (IPF : Idiopathic pulmonary fibrosis)
1, BEAVE - AT MEORHBELIR A X B JIEPER
BThHD. BHSOMLAMRICHAE L, 57 VER IR K
MR COBBIERIOZRZ L, BWEE%ROEYE
FHRIE3ELTCH D, T OB OFR TR
WA S Cndavy, B BIXLLETIPF B
DRI F5 0T CD34 Bt oD fiti i =5 8 . 2 PN 2
FARARE—IZHEM L WA 2 &G L. Thb
T RHE b A B 70 GBI L B A P9 R i 3 i
LTV DIZx LT, B2 o BH O ffifasEc
BT AN LT (). s S
EOWFICET 2 ERITEE TH DA, BMMmME A
HERTDHFCE L TIRHCH S, FAl- DIt
L& MEEROBRE SR b E LT, LENT
W18 THS R X7 i 48 4 HI A 7 vasohibin(2) 12
HH L7z, vasohibin ¥ VEGF Bl L v 1% P Bz
Rl Ay, BN R B &I B9 5 M
EOBDT 4 — NNy 7 ERZR>Z ERHESH
72(2). FTHEVASHDFE 1 & LT VASH2 2% R
SNFRRERH Y, VASHOBER L 72 o =45 F % i
LTVASH-1 EMES L 9 1Z78 2T 5 (3). VASH-I
HEE L TIEF ORISR LT, oM
EFAEEKREBSELBERLDZLBHLNE
TE724). Fo7o BIZVASH-1 2 A HE 2 e
BUIHMEORWPIZEE L bk L2 % 2,
IPF B OB ARG L OV b fiftHEEmia 4
MVWTVASH-1 OB L O 0&E 2 Raf L.

F &

IR RVRET ¢ IPFERE OSBRI &
0% RNV LT AT E FICTEEL, 774 124
WL7e, —kEifkE UTH VASH-LHLIR, HlaSMA
Uik, HLCD34 Uik, HivimentinBihZHH L 7=,
Pusl - PURtEA (RO 21T Vector Red(Vector £ ) 35
FO33 —PTFTI )RV T I Frsng
A FaER L. %Yt & L TElastica-Goldner 4+

UORUER SR SEBEE R IER PR AR R
POHUER TN E SEMITEAT PR R
TR AR BB D IANIIREE BRSO

OEATo 7o, GIEHEEPURIE D H b8 TITV, Alexa
Fluor (Molecular Probes)(Z L W @ GE# L=, =D
BRIZ Propidium Todide (PT) CRED 548 24T > 7-.
SRR 0 b bR VAT SRRAE SRR B MRC-S,
IMR-90, WI-38%37% CO2A{ > ¥ 2 _X— & —HNT
BrEE Lo MsHEEmE~o o b EERIT, 10
emT o4 vV alZHEEE L, 80% 2 7Ty
I R A 0 O 9 B ML 25, IS BRI 7% 1S TGF- B 1(5
ng/m) ZAN L, 48HFfIREE L7, FIMHCE 2% 11k
ZEILL, EOCCHla 2 RE%, BOEe > ¢
= FOCTERE Lz, T oM ER I ik
REQOEILIN O E A L.

RNA FH#RIC K 5 VASH-1/ v 7 &> : Vasohibin
Stealth RNA (Invitrogen #EiZ CERE, EEHIIE (5-CAA
GGA CCG GAA GAA GGA UGU UUC U-3’)), %IH&
AV AXRTFRELT, A7 T T ES|I(5-CAA
CCA AGG AGA GGA GUA UUG GUC U-3") % {#
L7z, AMBEPY~0 siRNA ¥ A3 Lipofectamine RNAi
MAX (Invitrogen#t) % Fiv 7=, MRCS5 M % 10 cm
BBT 4 v allHEL, 80% 2 7oy Mg
MM G HIZ A L, Lipofectamine RNAI MAX %
VT Stealth RNA R L OSHRA Y 427 F & K
TUAT 7 va vyl BERBICIFELERD
TR,

itk : HlaSMA(~ U AEJ 7 m—F b, SIGMA -
UYXARY 7 a—F ), Epitomics), HiVASH-1(~
VAT 7 a—F ), Hib-actin(¥ T AE ) I r—
Jb, SIGMA), $itk FCD34FUA(~ 7 2% /) 7 n—
TN, =F LA, PivimentinHilk (= 7 2A€ )/ a—
J v, Dako), bt MHAE X & HTGF-B I(R&D),
PDGF-BB(R&D) % v /-
DIRZLTOAYT 12T Hila% modified RIPA
Buffer (50 mM NaF, 20 mM HEPES, 150 mM NaCl,
L5 mM MgCl, S mM EDTA, 0.2% triton—-X, 10%
glycerol, 5mM SDS) % HWCIEEM L, Z DOHIRAIEMR
T2 10%7 27 VLT I REVTHKREN LT, kB
DFNEPVDFA LT L ~EEL, 5 %AX A
N TT Wy F T, HlaSMA(1:500), i VASH-
1(1:1000), b-actin(1:5000) HL & (Z CTHRP THEGE L,
LAS-10001b#3 TR L2, BB EBICIT
Image ] & L Ciro 7z,

DNAYA70O7L 4% MRCSHIIAE 10 cm£53%
T A w2 TR L, 12 BRI I fL g R As
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L, Stealth RNA % VN C VASH-1&IZF D/ v 7 &
U ERIToT. v I E U AR ERGE L 7oA
faZ @Y L, RNeasy mini kit (QIAGENft) & Hv T
total RNA Z 458 L7=. 7L b Low RNA Input U
=7 HIE & T~k ¥ v b Plus(Agilent#f) & iV T
cDNAZ &R L, Bl &FEVW Teyanine-3(Cy3) 7~/
{t. ¢ RNA # &1 L72. whole human genome 4 X 44k
(agilent t) ©7 L 1 {Z Gene Expression Hybridization
Kit# W Te65C, 17THHNA T Y XA E—ta
EIFo0z. WEHEHBOT LA & Agilent~v A 727 L
A AX YT —ICL VW AF Yy =T LT, TUALDA
Ry b OEMECIZIZ Y 7 b = 7 Feature Extraction
ver 95 A Lz, kLT vA DT —#

R1 : IPF EERHAMEHEEREICE T 5 VASH-1 EH
IPF B3 OSBRI 35V TS B2 B H0 M 3 BRI g 1
B8 R0 —EZ VASH-1(REE ) O R BLZ 7 5 (X1000).

2 ! IPF BEMHAEHERZETICH T 2 VASH-1 3R
IPF SB35 O MR I BT 3517 5 VASH-1 ORI HHESEIIRICIRD 5. (X400)

L IRl vasohibin O#HEILIFIRIC BT B A&

DFFPFIZIE GeneSpring GX version 10.0.1 (Agilent
technology) #{# fH, B¥DO I/ AV T 12 br—
IV ELT o 72 12 unpaired t—test ’“Cfﬁ*’ . HEE
Lo T2HBFU EORBEDEL ?5?)51_{3%%’:2”
.

METRIR : v 2 g v T ayT 4 v 7 DR R
OWMEHFIIE EEIE~ Y A v F=—DURES
AWTHEA{Tolo. T XTOMRIT=#HOEE £
RS TERL, pOOSEREZELD CHELT .

BREEE

RHEERIC B 5 VASH-1 DBTE

IPF B F OBV ER I B 1T 5 VASH-1 D %
B o MR ET LR R, IPFERE MO
FRHEAL T3 25 B B 0D 1. %8 HG 5 S BE 3 e AR BE L2 e
T, M PRI VASH-1 O R B & fes8 L 7= (X
D). F£7=, HFRHEFIREZ & e LIz B
TVASH-1 ORBERF Lz & 25, i
HNIZ VASH-1 OFEBRD - (K2), _HEpEg
a7 9 & a SMA BB D fi B A1 Tld VASH-1
PHEBLL, EREEOHRE T LRI, IPFR
F R OFRHEALIRZE Clda SMA B4 D Al 2 e L=
VASH-1 DFEL AR D T,
HEEGIFHIEMICH T 5 VASH-1 DHEIROMKRET
PAMEIEAIIE 23 VASH-1 2 A L Q0D Z & kR
T %72 HIZMRC5, IMR-90, WI38 0 3 flilH DO 3%
b MERHESERRAEERIC ) D VASH-1 R BLA U = A 4

VASH-1/
oSMA

VASH-1/
vhnenﬁn

!
5
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no stimulation TGF-B1 no

no stimulation TGF-B1

stimulation TGF-B1

0 12 24 48 12 24 48(h) 0 12 24 48 12 24 48(h) 0 24 48 24 48 (h)
VASH-1 T — VASH-1 . — VASH-T e e 2o L
«SMA - G Y GSMA s e e o v — aSMA mw”ﬂ-’*
T R p———— 12 1o {1 O — B-actin o s o Y W

uSMA VASH-1
p=0.002 p=0.004

70 40

60 £
£ 50 5 %
S 40 § 20
530 s
S 20 < 10
< 10

0 0

0 12 24 48 12 24 48(n) 0 12 24 48 12 24 48(h)

no stimulation  TGF-$1

VASH-1

no stimulation

TGF-B1

H3: b MRS AO TGF-1HIC & V) VASH-1 PEEE,

%%tbmﬁm%MWKWW$1%%MLt&,Mm%MﬁIMR%M% WI3S HIIE D % B T VASH-1,

IRBEFVIAZ T Oy T 4T ETHRHB LS.
AERMLILLOE 77 TrLT.
TGF-B1 2 MU %4805 % OR# B 2L,
Lz b D &R,

yay Molo TR L7z, TORE, EFEIR
BB 2 & ORHEIF AR Tl VASH-1 DR BT

OB CHoD, TGF-B1 (5 ng/ml) (2T 48 HFH
HlE %, TAEIEMR O ~— 7 —TH HaSMA ¥

PR BT AR T ORI O CRRRERY L2 BN
T AHITON, VASH-1 ¥ 37 B BEI W H 3
OEEFEE MREHEFMEEO DT ICB N T R
AW B U7 (3). VASH-1 3 REE & W
AR HREA « FWMEND Z ERMLENTVD
7S, MHEFMIZIZ BV CH TGF-B1HIY FCREA
S A7 VASH-1 DS Iz W S D Al e E % 5
Z, WEEEROVASH-1 % X7 BATER LT,
TGF- B IR ATCidss& EE RIS VASH-1 Z XY
I CE o720y, TGF-PlRIE®E, & By
HFUZVASH-1 & 287 BHBL L 72 ([M3). 24l &

O BRHESEHIAOLE,  ARRRHE SRR AAR ~ D3It T

aSMA # /%
MRCHIIEIZ 1T D VASH-1 % /30 REBE L aSMA ¥ % 7 35 HL &
T I L B3EMT L S Lo L O R L. & 5ICMRCSHlAIZ

BB VASH-1 ¥ > RO RBB R VA LT 0 T 4 o Sl THE

VASH-1 & LR pEAEEIM L, fRas s 5 LT
WD T EDIRENT. BHESFRIAD & A BRAE e
LD EFERKRFIITGF-B1 THDH Z &M% H
ATV B, PDGE b & 72 M SERE ~ D 43 kic
U TRERITERT 2 Z ERmbhcngd, 22
T, PDGFIZ X D #BMEF M D /3 bIZ DWW TREF L
7=. PDGF (10 ng/m) It 48 IRl ICaSMA &
R DORBENAEICHEINLTEBY, TGF-p1 &
%umﬁﬁ%mwmnMTé_k%ﬁmbtﬁ [
FRCVASH-1 Z U\ Bb R EE® b THEMLTE
(X 4).
VASH-1./ v 7 &7 HifaiC & (T 3 GG
1L D%
i BRAE ZE I ~ D 23 (B2 5§ 5 VASH-1 0
ERFIT 5791, RNA T ¥ L - T VASH-1 &
I FEBLZME U7z, SRR RNA(scrRNA) #E A L

9
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L Rl T vasohibin DL REIZ B 1T 5 5% H

VASH-1 oSMA
p=0.04 60 =0.05
40
0
VASH-1 20
0 0
o SMA 0 & & 0 & & &
RN R 2 A Q% 2
F & & S K
5 ® & ®
. & N
B-actin

4 : PDGF-BB#IIC & ) VASH-1 S,

MRCS5 M2 TGF-B | 72V > L PDGF-BB % il % 48 Befifl % DaSMA, VASH-1 R EE 7 T2 A= I A (e
S TR U, VASH-1 8B L« SMARIHEZERLL 7T 7 TRLT.

no stimulation TGF-31 aSMA
0  scrRNA siRNA scrRNA siRNA 80 P
0 60 F
VASH-1 £
o
§M'
oSMA £
O
220 -
0 L_owlee ﬁ

B-actin

scrRNA siRNA  scrBNA - siRNA
no stimulation TGF-B1

5: VASH-1/ v 74 Il &« SMA DFBEHEK.
MRCS 1T siRNA & FIVCVASH-L O/ » 7 # 0 v BT o 1o, 24RE%ICTGE-B1 2RL, AR D
WA O VASH-1aSMA BB E 4 v 2 Z w70 v T 4 7B TURLE, EBICaSMA Y 37 BEiEal

L2 57125 L7, VASH-1siRNA®D 2y hr—n b LTIEAZ 77 ARSI EE/R L.

7~ MRC5 flla TlE, T E CTOREE FEHRIC TGF-
BLAIE FizhB W\ TaSMA AEEICHEML Va2
& A REFR U7z, VASH-I (R F R B M L /- ik
M CIETGF-B1HIPLIC L D aSMA Z 73 7 5
HENERICEM L TWE(KS). ZhbORR,
VASH-1 12 e SR~ b2 3 LT 5 A)
HEPEAURIZ ST,

WIZ VASH-1 OFERE R L 0 BSR4 572
12, VASH-1% / v 7 # 7> L7z MRCS gz 2
CHEGT LT ORI 21T o 7o, EFIRE
O MRCS #I i TRNA T K » TVASH-1 % / >
y 7y U, SEomEgrofRE, Hklik
TR OB RBCAE R bR, o

BHELICBI S U ME SR I B B b EEAET DA b
HA L6, TREBIOMBMa T —4S Y, 7747
TR Y I ORBOBMNNA LN, WERELD
BEECIE, Notch® U H > R TH Y MEH LKL
THIHIASIT 8 < DLL4 OB T OFBEIMET LT
7. WIZVASH-1 % / v 7 %7 > L= MRCS#faiZ
TGF-P 1 % iz T 48 Bt D BB Tz ~ A 7
a7 LA TR LT E Z A (K6, 1L-6, HBLIT
A =5 —4 ORESREBRICENL Tk &
7230 B L I B E R o & D HGF(5) 25 VASH-1 &
Tay s FHIETHAO LW Uz &b
VASH-1 235 e 3 Aa L s s WO CRREE(LINSIET &2
BpoZ LR ENT.
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VASH-1/ w & &9 o+ TGFB1 TR T BiBIETF

VASH-1 siRNA%EiE)K L71=MRC-5%Hpa
TGF-g1 (5ng/mi)

up DOWN

Foid
Gene symbol change (up)

Functional
classification

Fibrosis FGF1 8.61
FGF2 5.89
ITGAV 5.38
IGFBP3 51.75
IL1A 119.89
IL6 38.16
L8 266.43
IL11 8.45
ICAM1 2.39
NCAM2 6.82
VCAMI1 11.01
COL1A1 1.26
COL1A2 3.00
COL3A1 2.03
CSPG4 2.64
PRG4 4.98
FN1 2.97

scrRNA ’é%)\ L=MRC-54aRa

TGE-B1-(5ng/ml)

Fold
Functional Gene change
classification symbol  (down)
Fibrosis FLRT3 3.35
HGF 2.27
NAB2 2.21
CSF1 2.80
KGFLP1 5.30

®6: VASH-1./ v 7 Z 7 HEDTGR-BLIC L 3B EFRELET A VOF LA ICTHRE L ARESRY

]

e

=]

VASH-1 IEHRHEIC IR 64T 5 4% 34 o0 i Lo B
G4 5L Ebln, HRMEFMEOFEEIC LS L,
fit e & U CIPF OJFHEOMEITIZ B 5 #7 7= 72 Al hiEME:
PRI N7, 5 IL VASH-1 O FfifHE b Eslhe
R LIl iR E O ML I S 5.

X ®|
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TLA~vA v VSR LE T VIZEIT S
T 2 & — Y HEEO PR HE L)

B B o6 TR

[BM) PR T A Y —PRERCHDH L 2% vy FOMIT T 2 LB 2 at LT-.
[FiE] v~ v 2kt L7 v~ v BRRENICRS L, WEer v 2 ERk L. 7 LF
A EEEN S VR U AK v b LA TEIEERNERS L, 7TH%E 14 HERICHBMEE R
g U7z,
[BR] TvA~A 2 HERTHABLIUL 4 B BIZBWT, K& XMIBLESHE (BALF) B LW
FEE R DL R ERT T A X —PIEHEIZ TR A Z v b TCHEICNE ST, ZoigEes
MZBWCT A~ A 5% O BALF R ORIEMIEINE S N LA % » FTIflESh, £0
R D FARRFAOBRHEAL & it = & — 7 L BN A B STz, BALF 35 L Ok
th 7% M7 transforming growth factor (TGF)- BfE & phospho-Smad2 fEDEINIL, XL A% > F T
B Sz, L, total TGF-BIE & TGF-BO mRNA FHOBINEHIH S g, v~
AH y MITGF-BOEMALZ IR T2 & B T,
[F53) WFhEke o A2 —EREFE RV A v b OFUHEHEIEH OBFIZIE, RAEMB IS 1E
M &R T A 2 —¥ OEERIENE CHEE SN D TGF-BOIEHLMEERREE T2 526
ni-.

Anti-fibrotic mechanisms of neutrophil elastase inhibitor in mice

Akihiro Takemasa, Yoshiki Ishii

Department of Pulmonary Medicine and Clinical Immunology, Dokkyo Medical University School of Medicine

RATIONAL: Neutrophil elastase (NE) has been thought to be implicated in the pathogenesis of lung
fibrosis.

METHODS: To elucidate the role of neutrophil elastase in pulmonary fibrosis, we investigated the efficacy
of a specific NE inhibitor, sivelestat sodium hydrate (sivelestat), in a murine model of intratracheally
instilled bleomycin (BLM)-induced pulmonary fibrosis. Analyses of bronchoalveolar lavage fluid (BALF),
homogenized lungs and histopathology were performed at 7 and 14 days after bleomycin instillation.
Sivelestat was administered intraperitoneally once a day after BML instillation.

RESULTS: Neutrophil elastase activity was significantly were attenuated in both BALF and homogenized
lungs of sivelestat—treated mice at Day 7 and 14 after bleomycin instillation. Lung collagen content and
pathological fibrosis findings in sivelestat—treated mice were attenuated at Day 7 and 14 in this animal
model. Increased white blood cells in BALF were also attenuated. Active form of transforming growth
factor (TGF)- levels in BALF and homogenized lungs were significantly decreased in sivelestat-treated
mice at Day 7 and 14. Phospho—Smad? levels in homogenized lungs demonstrated significantly low levels
in sivelestat—treated mice at Day 7 and 14. However, total TGF-p levels were not significantly altered.
CONCLUSION: These results suggested that NE inhibitor, sivelestat, ameliorated bleomycin—induced lung

fibrosis through the inhibition of TGF—B activation and inflammatory cell recruitment.
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2009 HHEUNE AAEREEBICEIT SIS

(B M)

BAED & 2 AR PP IMRHELE (A 2 TR IR IR
MENTRLT, ML O & & bz
MR Z 1T U & T D7 IR S R ST
WA, iOBMELIZEWT, keI Ay —+F
(neutrophil elastase, NE) 7 transforming growth factor
(TGE)-pOTEMALEZ N L TG TR, Vv o T
U vy ARHOBRTTRE S, 22T, 7
L A=A 2 (bleomycin, BLM) FHE it b~ v A&
FIZBWT, NEJFEETHD I LAZ y Fpvfifi
(A5 BB 27 L 5 5 0 a M L.

(X %]

C57BL/6 < 7 AT BLM (5mg/kg) % fREERIC I
5 UMift#E LT A & B L7, BLM+ sivelestatFf
T, BLMOBEEZICNEHER (SR AZ v |,
sivelestat) 100mg/kg % 18 H IEENE G- L7z, BLMEEIS
Fo R RSy bOBD O ITARBKARE L.
F 72, control B Tl, BLM O b 0 IZAB AR K
ERENEE Ut ARRREKEE A IEEN RS
L7, ULEO3BERCLULFOEE & il Uiz, Hlg
HHEIT, OS2 OBMICEIT 2 Ascheroft

Control

score LR, @K E XMl BE¥¥ % (bronchoalveolar
lavage fluid, BALF){Z33() 2 RIEMIaE & # o04yiH,

@ Sircol collagen assay(Biocolor) & AW 7zl =2 7 —
7, A RFEE (Meo-Suc-Ala-Ala-Pro-Val-AMC)
% IV 72 Immunocapture activity assay kit(Carbiochem)
{2 XD BALF 12k 5= 7 A ¥ —€ElE, ©ELISA
kit(R&D Systems) & I\ 7= BALF & filifi#kic BT %

T TGF- B & Uttotal TGF-BfE, © real-time
PCR(Forward primer; 5’-CGGGGCGACCTGGGCACC
ATCCATGAC-3’ | reverse primer; S’~-CTGCTCCACCTT
GGGCTTGCGACCCAC-3> ) & Al = Iz 1) 2

TGF-B?D mRNA F8Bi &, (D Phospho—-Smad2 (Ser465/467)
sandiwich ELISA kit (Cell signaling) % F\ 7= il
@ phospho-Smad2 D HEETH 5.

E 72, BALFIZHIE & b £ 4% IS s AS vt 2 v
To IR AL PR 24T o THMPIE & 1T o 72, Mk s
homogenize L 7= % [RAR D RHFEAEE 21T > THME
17,

WA FIUAE B 2OREIZIL paired ttest & L 7=,

(# gl
1. AEE AT 5L (Figure 1)
UARUAH y hE, BLMES% 14 BB W T
[ X100 ]

BLMtSivelestat

[ Hematoxylin-eosin stain ]

Figure 1.

WHERRE PRS- 7 LAF—RE
TOOVEAMEMR RIS BE T DI EEE AP 0 E

Histology Day 14

[ Masson’ s trichrome stain ]
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T LAV A 2 U RERHEL T T S BT D T R ¥ — B IFE RO BRI

DISERG & ML 2 A B L7z

2. #HFERT B O pathological Fibrosis Score(Figure 2)
Ascheroft score % VWV TBLM 5% 14 HIZH 1)

LA B L. XL AF v ME, BLM#

5% 14 RISV TI O RIE UG & b &2 AL

i L7z,

3. Sircol collagen assay {2 & Btz 7 —4 L OEREH
He#Z (Figure 3)

P<0. 01

2.0

1.0

Day 14

VARLAH v T, BLMBES%THEB I N4
HHICBT A2 7 =7 BOBINEBEICHH L
7-.

4. BALF #1 o> [ i BkEk & 45 (Figure 4)

BLM#E5#78 BB L U14 B HDOBALFIZE S
% AMEE oML, XL A Xy N CHEIZIE
ENnTo. Fio, v~ a7y —U, HREREBIO
U "BEoEms ZnEn XL A%y NTHR

Mean:SE
N=10

D Control
B s

BLM+Sivelestat

Figure 2. Pathological Fibrosis Score (Aschcroft) Day 14

P<O. 01
[ ug/letg lung ]

1600

J

1400
1200

1000

800 {

Mean+SE
N=10

P<0. 01

D Control

600

400

200

B s

BLM+Sivelestat

Day 7
Figure 3.

Day 14

Collagen content
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W S Az,

5. BALF B L OVilifffk P o fF k= T 2 & — B ikt
(Figure 5)
BIM#S5#%THBRBLPI4H HIZBALFRB LT

6. BALF 36 & OVl ik h O &M L O TGF-p&E
(Figure 6)
BLM#5#7H BB L 14 H HDBALFIZkT

HIEER TGF-BE O IMIE, XL A F v T

iR R O AF IR T A 2 —BIREO ML, RS i, LavL, BALFIZE T 5 total
LAZ sy MBI > THEICHH S . TGF-BEOHEAMEIIH S e -7, FifRkic kT
[ White blood cells ] [ Macrophages ]
[ x 105 ] P<0. 05 P<0. 05 [ x10°] P<O. 05 P<O. 05
I — Ty
20 3  — "
16
12 1
g
4] Mean=®SE
0 N=10
Day 7 Day 14 Day 7 Day 14 [:I control
[ Neutrophils ] [ Lymphocytes ] - BLM
B s BLM+Sivelestat
[ x 10°] P<0. 05 P<0. 05 [x 10° cells ] peg, o1 P<0. 01
| — | — [ am—
8 6 -
6 12 4
4 8
2 4
0 ]
Day 7 Day 14 Day 7 Day 14
Figure 4. White blood cells and cell differentiation in BALF
[ pg/ml ] [ pg/ml ]
P<0. 05 P<0. 05
140 P<0.01 P<0. 01
- 300 1 | A 1
| I
120
100 ]
200 7 MeanSE
50 N=10
60 | I ~ [:] Control
40 | I 100 7 . BLM
20
0 0

Day 7 Day 14

[ BALF ]

Day 7 Day 14

[ Homogenized Lung ]

Figure 5. Neutrophil Elastase Immunocapture Activity Assay (BALF)
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St LV ERE ST BT A =T R F — I ER OB LR

% TGF-PIE D ZE{LIZBALF IC BT 22 L & FET, CTEMLI-E A, BILIMBEEZTAHRB LU 14H
FEPER TGF-PEO BT HE 5% TR BB L U4 H B & %2 BLM THi S 7z TGF- B mRNA BB
HeAEICHm &z, LaL, total TGF-BlEOHE SARUAHE y OISR o T
Il SR 7. 8. [ % T @ Phospho—Smad2 O LL#g (Figure 8)
7. AL O TGF- B mRNA FEH (Figure 7) TGF-BOFIERN > 7 WARIER F T # % Phospho-
Jifif Ak 0 TGF-BD mRNA FEEL#% real-time PCR Smad2 % ELISA Z AW TCl#k L7z, BLM#& 5%
[ Active TGF-8 ( BALF) ] [ Total TGF-8 ( BALF ) ]
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Figure 6. Active and total TGF-p in BALF and lung homogenized sample
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Figure 7. TGF-p real-time PCR in lung homogenized sample
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Role of Syndecan-4 in Sarcoidosis

Yoshinori Tanino, Xintao Wang , Yayoi Inokoshi, Kazue Saito, Naoko Nakagawa, Suguru Sato,

Taeko Ishii, Atsuro Fukuhara, Takefumi Nikaido, Junpei Saito, Takashi Ishida, Mitsuru Munakata.

Deparment of Pulmonary Medicine, School of Medicine, Fukushima Medical University

Background: Syndecan—4 (Sdn—4) is a transmembrane heparan sulfate proteoglycan which is expressed
in a variety of cells such as B lineage lymphocyte and neutrophils. Heparan sulfate glycosaminoglycan
side chains of Sdn—4 have been reported to bind to several proteins such as growth factors and cytokines
suggesting to have various biological roles. Sdn—4 exists as soluble forms by shedding as well as on cell
surfaces. We have previously demonstrated that Sdn—4 is upregulated in bronchial epithelial cells and
alveolar macrophages, and increased in BAL fluid (BALF) from patients with IPF. Our goal was to clarify
the role of Sdn—4 in sarcoidosis.

Methods: The concentrations of Sdn—4 in serum and BALF of patients with sarcoidosis (n=24), IPF (n=26)
and healthy subjects (n=32) were measured, and compared to several clinical parameters in patients with
sarcoidosis. Immunohistochemical analysis for Sdn—4 was performed using lung tissues obtained by
transbronchial lung biopsy from patients with sarcoidosis.

Results: The serum concentration of Sdn—4 was significantly higher in patients with sarcoidosis than in
patients with IPF and controls. Serum levels of Sdn-4 significantly correlated with ACE, not with ESR
and soluble IL-2 receptor in patients with sarcoidosis. In BALF, the concentration of Sdn—4 was higher
in patients with both sarcoidosis and IPF than controls. The strong staining of Sdn—4 was evident in cells
surrounding granulomas and mononuclear cells, and the expression was also seen in granulomas. In ROC
curve analyses to distinguish patients with sarcoidosis from others (healthy subjects and patients with other
lung diseases), serum Sdn—4 gave a great area under the curve (AUC 0.99). When 27.6 ng/m! of serum Sdn—
4 was used as a cut off value, the sensitivity and specificity were 94.7 and 100%, respectively.
Conclusions: These findings suggest that Sdn—4 plays an important role in the sarcoidosis lungs, and the
serum level of Sdn—4 may be clinically useful as a biomarker for sarcoidosis.
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Table. Clinical Characteristics of Healthy Volunteers and Patients with Sarcoidosis and IPF
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vosalthy | Sarcoidosis IPF P value
Subjects (n) 31 22 25
Age (yrs) 56.8 + 1.6 54.8 + 4.1 66.2 + 1.6 p <0.05
Gender (M/F) 18/13 6/18 21/4 p <0.05
WBC (/pL) N/A 5581 + 369 7565 + 308 p<0.05
CRP (mg/dl) N/A 0.2+ 0.2 0.3 + 0.0 NS
ACE (U/L) N/A 28.0 + 3.1 N/A
siL-2R (U/ml) N/A 1128 + 177 N/A
(Mean+SEM)
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Figure 1: Syndecan—4 in Serum and BAL Fluid in Healthy Volunteers and Patients with Sarceidosis and IPF, (A) Syndecan—4
in serum was significantly higher in patients with Sarcoidosis than healthy volunteers (Healthy) and IPF. (B) Syndecan—4 in BAL fluid
was significantly higher in patients with Sarcoidosis than Healthy. There was no difference in syndecan—4 in BAL fluid between IPF and

Sarcoidosis. * p<0.05 vs Healthy. T p<0.05 vs IPF. Mean+SEM

Figure 2: Immunohistochemistory for Syndecan—4 in Lung Tissues and Mediastinal Lymph Nodes. (a-¢): Lung tissues obtained by
TBLB. (f) Mediastinal Lymph nodes obtained by endoscopic ultrasound-guided fine—needle aspiration. The strong staining of syndecan—4
was seen in cells surrounding granulomas and mononuclear cells (a—d). Syndecan—4 was also expressed in granulomas (e,f).
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Figure 3;: Correlation between Serum Syndecan—4 and ACE, Serum syndecan—4 had positive correlation with serum ACE.
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Figure 4: ROC Curve for Serum Syndecan—4 between Patients with Sarcoidosis and Non—Sarceidosis. In ROC curve
analyses of serum syndecan—4 gave a great area under the curve (AUC 0.99). When 27.6 ng/ml of serum syndecan—4 was used
as a cut off value, the sensitivity and specificity were 94.7 and 100%, respectively.
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The role of serum cathepsin S levels in sarcoidosis

Etsuro Yamaguchi

Division of Respiratory Medicine and Allergology, Department of Medicine, dichi Medical University School of Medicine

We have been assessing the significance of serum levels of cathepsin—S (CTSS) selected by the
transcriptome scan from the previous year. We added disease controls in this year.

The study subjects included 29 healthy volunteers and 54 patients with sarcoidosis. Other disease
controls were 19 patients with idiopathic interstitial pneumonia (IPs) (including UIP, NSIP, and OP), 11 with
lung cancer, 12 with chronic obstructive lung disease, 22 with bronchial asthma, 150 with pneumoconiosis,
20 with liver cirrhoisis, 19 with hyperthyroidism, and 17 with pulmonary mycobacteriosis. Serum levels of
CTSS were measured using an ELISA kit (Human Cathepsin S Duo Set", R & D Systems) after diluting sera
300 fold.

Serum levels of CTSS in pneumoconiosis, hyperthyroidism, liver cirrhosis, and pulmonary
mycobacteriosis which were added to this year’s study were all significantly increased compared with
those in healthy controls. The levels in sarcoidosis were significantly higher than those in newly-added
disease control groups except for liver cirrhosis. Regarding the differential diagnosis of sarcoidosis and
pneumoconiosis by the receiver operating characteristics (ROC) curve, the area under the curve (AUC) was
enough large (0.869). The sensitivity and specificity of serum CTSS levels for discriminating sarcoidosis
patients from patients with pneumoconiosis were 78% and 79% at a CTSS level of 72 ng/ml, respectively.

Serum ACE activities in liver cirrhosis and hyperthyroidism were significantly increased compared
with those in healthy controls. As in the case of serum CTSS levels, ROC curve was used for the differential
diagnosis of sarcoidosis and pneumoconiosis. AUC was 0.697, and was significantly lower than that
for CTSS. The sensitivity and specificity of serum ACE activities for discriminating sarcoidosis from
pneumoconiosis were 68% and 69%, respectively, at a ACE activity of 13.9 [U/1 37°C. Serum CTSS levels
and ACE activities significantly correlated in healthy controls and patients with all the disease controls
studied (p=0.371, p<0.0001), but the correlation coefficient was not large enough; the distribution of the two
markers widely scattered at their high levels.

These results indicate that the serum CTSS level is a useful serum marker for differential diagnosis with
a higher discriminating capability than ACE depending on diseases concerned, though its disease specificity

is not very high.
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