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Neutrophil elastase-mediated diseases
Rui YAMAGUCHI, Yasuo YAMAGUCHI

1) REARCRAERLF A RAER 2 7E R
2) BEARRZARFABE R FHH B AR i A 20 B

=25

IGVEALIFrhER 2> &, elastase, proteinase 3, Cathepsin G % ED 705 7 —EBAlEREY 5, &
el X D IEHAL SN2 UF R ERAYE S 0 DNA % granule proteins % 1 &8 H IR O &) 2 e 3
535 (neutrophil extracelluar traps: NETs) »#i5F &7z, NETs (2 JEGAEICHET 2 B H
IR A Z T SR TEHINE 2 5 {EHLIF P ERD 5 BERE S L5 protease 1770 7 7 — £k
MAbZ 218 (protease-activated receptor: PARs) %4 L CHIKINANY 7 F IV E(RE L, SIER
BB X, 7 M Bl E AT A Gy vyl HERZERTH S PARs 1213, PAR
~1%5 PAR-4 O A FEEDPFAET 5o IFHIERT T A 5 —¥id PAR2% /- L CHIRRNIC Y 7 v
oY Do B TII B MESERICAEBERE (systemic inflammatory response syndrome:
SIRS) 29%HE L, WEPEALEFrRERD SR S N D 0PIk 9 2 & —BIZ X D IR S %2 BT 5.
SRR OHEIT L MPOFHRIRT T 2 & — CIREIIHERZICHEL TWb, 7, Dk
TFEEDOIHHO—DHF RS G- LCT\wb, F72, MR E 2] & 3 Rm R mH
HETHAHD, g TRINTOFPERLTS 27 — ViRl ER L Twb, il i3
- B LIRS EBE R SEHZH L TWAS, SO L), FRERIZEMERES, i EER
B, PRGHLER OB S, IREsOMM b SICHEE RS ZHE L TWD, ATld, &M%
RICBUI AUHERT I 2 & — VI X 2 RIEBH IS IO W TR T %,

F—J—KN:FhRISX4—t€, 7OF7F7—EEHELZEMRF, neutrophil extracelluar traps

| s WKEESNR T B b, 2 OB THPERIZIEH S

' = 575, BAE (necrosis) 7K b — 3 A (apoptosis)

IFrpEkiE~ a7 7 — Y EEBRICAEMIL S LT CIXR 7 B MIKFED 72, NETosis & AT Sz,
JEARIZ R % #0004 AR i SO 12 B G- L H AR5 72, WEMEALIF R ERA S, elastase, proteinase-3,
HERICEE A RE A LT 5, IFRERITHE O cathepsin G 2 £ D & VX7 GffEE# (7 a5 7 —
AR LT, e HE BE, TLWET 5 ER ) RVVYV—L - FRTDO—HTHBNIVFF
P OWALEEE CHALT 5. F72, IFPERIEEMALIC VE =R EPEREISNL, XTF FRESEZUNT
VBN O 7 a~<F 2 AR 5 2 &A% LWFEE 70T T —X (protease) &#MRT %75,
REhY, 2oz a<JF ~iidneutrophil Tu7 7 =BT A% H F ) BT EE
extracellular traps (NETs) EI:EH, FlEE % #ie BHRREIME D O, FEEDy vy - RTF R
L, F#2 oM RFhERke~ra 77— DFEE DFBAL 72T % K EE R YI W3 % w5 BE 7 s8R
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FROREBFRENE L ONH L, TuT T —E
BV Fh b A OEHREpH 2 A L TH Y, WA
Tur—¥, wETarr—¥, 7AaUETa s
T—XIEHIN L, R SRIEE RO
ORI REZRTH L) v Tu T T —ED
—HTHD bu v ¥ ICT e R A
L7zo ZOfER, MEOEEICE D LEHRO—MT
H5Hba v iixtd AMBRISED b EROFAE
AHE SN, 1991412 b a v ¥ v Z %KD cDNA
sa—= Y IR INLEY, HIZ, ZosaT
7 — ¥ iEMAbZ 51K (protease-activated receptor:
PAR) &G ¥ ¥ /87 RV Z AR — /¥ —7 7 3
V=g T I EPHLNE RS2, ZDE, PAR
-4 ¢cDNA 7 0 — = ¥ ZHHE> sh, 4RM4 M
¥® PAR-1, PAR-2, PAR-3, PAR-4M{FET %
e L7z F72, PARs OWEHEALIZHE, H
FAPIZ Y ZFUMmE SN 50 fE-> T, GfFHERD
WAL NETs (2fE, IFhERAL el L 72 7 ~
IS8T RIS X ) BB S NS T 4 OFRERRIE R
MPEHEND, KRTid, Fhek Sl S bR
Ny VR GRBERTHIH LT A —XIZ LD
T 2 DHEBNEPEAEIC O W TR 5,

I. EESMER

SRR EREAL L [EERERER] 20T 5
ERHCHEI D TEL b, 2F 0, SMEHERICHE
) MFRAATHRET B REGIDEL V. D728, HEiE
SVERESE TR ICHRE SN A219914F HikgiL, ;|
FEWESE DIETHAB0% LMD TE K, DM
MLEEXEsZEDR2ETHo7. LL, TORE
POV TIEIAH AL 0o 7o EHTERIER
o hE e # (systemic inflammatory response
syndrome: SIRS) O#E&2EEY S, HEAEZME
EZ B 5 RS PHE DO ARREL, SIRS THEA S
NEBABRAT A T =7 =12 o TERINSLELR
g OEAE (ZhEAS) ThodLEL LN,
¥ 72, AB#golit~—5 —OZE8IET 2% T
X, SMERROFFELOIBEE L LT, Mok
IIAY—BELIL-6RENELETHL (K1) 2
EHHIL22Y, 72, AR O EIEACICHE ) I
WAEDOFEERTHENZ HWICK2IORT &) %
7 v MUMESPFERET VEER L, 2OT v
MEMESPEE VLA YIEEZET VTR, VLA

oMl

A2 X B AE o 7 E P % 12 lipopolysaccharide
(LPS) ZMEHENHEG-3 5 &, I =0 M 2 13 AL AR
ZALIZRED SN o 2h%, Bl CILEBAEE 7 i % PF
BT HIEDPHE L, LaL, ZoOliimitig
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1. SMEXEMPEFPERISIZ—ERDY
IL-6iRE DHEFS

B : severe acute pancreatitis

O : moderate acute pancreatitis
@ : mild acute pancreatitis
Data=mean = SE. *P<0.01
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Kr7 25 —EHEH (ONO-5046) =535 &, A EFHES [ AK—V] LT, &L
ZOTHHPHETH S (M3) & 2HAITHEL iE BORE BERE LA D SRR F i & L CIA <l
72% ONO-504613BifE, Ik I 2 ¥ —LRE HENTwab,

Saline 0.5 mL X 4 i.m. * *
= // |
-30min 0 ih 2h 3h 6h 24 h
Group | Saline 0.35 mL/h i.v.
LPS 10 mg/kg i.p. Sacrifice
lCerulein 50 ug/kg X4 i.m. | ig g *
— // ]
-30min 0 ih 2h 3h 6h 24 h
Group i Saline 0.35 mL/h i.v.
Group Il [oN0-5046 50 moagm iv. |

2. Ty MIMESHEIVL 1 CBERXETIL Cerulein : SFIEMER (8E) OFE
Lipopolysaccharide: LPS N 5-

B dirk x o = & -—-VHHEH - ONO-5046

ONO-5046 (+) ONO-5046( -)

3. BIMEEHEIVLA ERICHTIMESZEHFPERIS X2 —EHEER (ONO-5046) D#HFE
MIMEA B =V L 4 Vg + IEEN LPS (10 mg/kg) %5 LPS: lipopolysaccharide



II. FrEEMBEERES

R MAREE I & 2 Ees (MR RS & 5 &, £
Dliddr DAFE A NMEBR TH 2 OB E O BEAH
HEINZBL 2 g (M) FRERREE & W),
PR % 3045 1 EERT L 72~ b BT BHLIm PR i i 558 7
JUCIZ, northern blotting 12 & ¥ interleukin-8 (IL-8)
@ superfamily T & % cytokine-induced neutrophil
chemoattractant (CINC) mRNA DOFEIA g L 72
(M4). v FTlde b IL-8IHIYS T 24 A b
WA VIR ENTO WD, HETET Y b
I EREEE R F-Td 5 CINC DREEIZD W TR %

'

CINC -

[(-actin - .‘.'

0 3 1224 hrs

Relative density

0 3 12 24
Time atter reperfusion (hours)

4. Zv MHEHDBERESICH TS FEBHD
CINC mRNA (northern blotting) DHFIRENRE
CINC: cytokine-induced neutrophil

chemoattractant
Data=mean = SE. *P<0.01

oMl

1T > 7= BH I FF 3% 9% 2, HL& H o CINC
mRNA ORBIA AT LA L7 (K4).
w2, Kupffer MBOARTEEALAITH AL H K1) =
LAruaF4F (GACL) %253 5 &, HiH CINC
REOFEHLIKT 2RO LN (M5). DR,
F v MBI i B SR 121X, Kupffer Mg 2> 5
CINC » i s a 2 LAV L7217,

PLEX Y, BHILF#EG FE EF C 13 Kupffer Mg 2
5@ CINC D3 & 0 & hER Ot - =AY
LT ENEEINT, £2°C, Ty MFHIMEER
B €7 VISP ER T 5 2 ¥ — ¥ EH] (ONO-
5046) % P59 % & CINC O AW A B3]
ENDHTEAHPIL A, F 7z, BHI PR R
i - BT BRI R ER D & 5 S B B rh
2 Sl S A A NP QU IR =a )2 ) AN A R i
F-1 (intercellular adhesion molecule-1: ICAM-1)
DOFBPWET A2 L 2HwE LAY, F72, rat
endothelial cell line (WK-5 cells) % w7295 T
&, k=g A5 —EI2L ) ICAM-1 mRNA ©

CING (ng/mL)

Group Il Group IV Group V

Group Group

R5. v MFHLBERESEOIMmMS CINC iR

BEEHRNUZIL7074F (GACI3) &5
FB%E

Group I: untreated

Group II: pretreated with heparin

Group III: pretreated with GdCl;

Group IV: pretreated with heparin/GdCls
Data=mean * SE. "P<0.01 *P<0.05
N.S: not significant
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ICAM-1

B -Actin

Chemical %
N2
reagent 0),( 25

Relative density

X %, %@o o{P’ /% N % AO)O
&)x x—’\;,x é\_,x @ i T M x
O NS

6. Zv hIERRMEYE (WK-5 cells) OfFd
KT 7 X2 —EREHICK S ICAM-1 mRNA D
R L REHRAY 7 FIVEDEREROHE
DA=mean * SE."P<0.01 **P<0.05
N.S.: not significant

W WmT 52 L, F72, ICAM-1 mRNA O%
W 1X diacylglycerol kinase/protein kinase C/
phospholipase C/CaZ2 calmodulin/nuclear
transcription factor kappa BZ LTl Z % (K
6) TEMHBLAY, ZoXHIZ, FBIMEFEL

x1. EAEHEZOERERF

Chemicals Functions

A23187 Calcium ionophore

R59022 Diacylglycerol kinase inhibitor
U73122 Phosphplipase C inhibitor
TMB-8 Intracellular Ca** antagonist
W7 Calmodulin antagonist

H7 Protein kinase C inhibitor
PDTC NF-kB inhibitor

ONO-5046 Neutrophil elastase inhibitor

BEEDFAE PP ER T 5 2 7 & — ¥R 12 Y-
LTWb ZEDPRBEENT, T2, R1IICERTH
HL72HEHR & ZDOERICOWTRYT, IFhEkT S
2 & — YR & B WK-5 cells ® ICAM-1 mRNA
DB LM L7 > 7 F WAEERBLER] O %)
REY, W7IRT L)%, MBHNY 7 F vz
EAEE S Nz,

V. $EREME I E P I & % EE (R

e fE PR E N & B AE 2 B (disseminated
intravascular coagulation : DIC) &, R IfiL e 12
WHLER /<717 7 — DRI N B M oMLK
(tissue factor: TF) OFEH - i LIC X D5 &k
ENbo 7T LEVERMTAEESIIE OREL 5 CTdh 5
) R4 P (Lipopolysaccharide : LPS) 2 & O HiEk
2 TF 235 B89 2" MUMAELL, HEARIC KD
gl &k 2 S B &g UGEBER: (SIRS) T,
EYA A CIERREEZ 29 5. SIRS TS
% IL-14, tumor nerosis factor (TNF), IL-8%
EOH A AL XD IR ERAEMEAL L,
elastase, proteinase-3, cathepsin G & & ® ¥ /%
IR T 5. T, R T A

%£2. &I PKC HEHI & PKC isoforms ICxt 9 3 Zh FhOBEEER

Reagent PKC isoform

Ro-318425 PKC a PKC g1 PKC gII PKC y

Go 6976 PKC «a PKC p 1

Go 6983 PKC «a PKC g1 PKC y PKC ¢
CGP41251 PKC a PKC g1 PKC gII PKC y PKC ¢
PKC 6 / ¢ inhibitor PKC ¢ PKC 6
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ICAM-1 mRNA_/

K7. RIS X4 —EHEICH T B WK-5 cells ® ICAN-1 mRNA #IHisrE

Protease-activated receptor-2: PAR-2

F—LiE7 yF hurEr Il o3 iEEERIC
EHLT, 7¥FharEr Ol 2R L, S
TUEIREE 2%, F72, PRI X5 —FiX, K
Y HELER 2 J# L C, protein kinase C6 /0 Z4- L
TTF OpEEZH®R (K8) T, ZDXHIT,

IFHERT I 2 % — 13 DIC DRAEICHHE S L
TWBZEDVHB L7z, K21 LEAZL S
PKC isoforms (X33 % BHER R 27777

V. HBi&

ek 5 2 % — Y&, IfiliH TlE, protease
inhibitor ( @ —antitrypsin, a ,—macroglobulin, inter

- g —trypsin inhibitor) &AL AHEILSI NS, T

iE T, M o 1-antitrypsin IEEMETFLTHB D,

IfhEke 7 2 & —BiEME2s B L BRI 1 38
FAEMREZERL TS Z EPREIR TV
95 Z O MEISRESOSE, WIRIRIEHZ 22 & A S
% chemokines |2 & 2 SHEMEMILO#EEI1C & - T
gl &2 2 & N %, Body mass index (BMI) <30
kg/m*OBERE 2> O 5 O 7z s P TsE DGR e % 45
1t - 5% 38 L 72 s IR D5 /i 2 < 1%, inflammatory
chemokines T& % monocyte chemotactic protein—
1 (MCP-1), regulated on activation , normal T

ICAM-1: intercellular adhesion molecule-1

cell expressed and secreted (RANTES),
interleukin (IL)-8 , neutrophil- activating peptide
(ENA)-78 mRNA % EDRI D btz —H,
BMI>30 kg/m*DxtREH 545 5 7z 8 NIs IR L
M & oAk - 358 L 22 IRl < i, MCP-1,
RANTES, IL-8, ENA-78IZMll 2 T, homeostatic/
constitutive chemokines T& 4 lymphotactin S X
fraktalkine ® mRNA O H 2558 0 & I 7217,
BMI>30 kg/m’& BMI<30 kg/m*Ox §#H %5 5155
N7 NIEIR R B1F % chemokine profiles DA
EZK9 - 1013RT,

MCP-1 (3§55 1T % Nuclear factor kappaB
(NF-«k B) Z/rLTHBIT (Y, LHL, ke
5 A% —VPHIEIZ L ) NF-« B repressing factor
(NKRF) #5821 %19). BMI>30 kg/m*® P
PR IS & 4frh 3k 5 A ¥ — ¥ CHIE T % & NF-
k B repressing factor %8 - #FE” Eh, MCP
-1 J2 U RANTES mRNA OFBIAER L7z, K11
APk 7 A—% — BRI & 5 NKRF 2409
% MCP-1 mRNA OZHMHR R ZRT, DX
HZHFHERT 5 X & — B IZPIEE DML B %
chemokines O FEHIZ b 2% KT L, RO
BV SRE D IEIE - BEIZHERICEEG LT,
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TF

P @ @ % & @& Q

DHNE(5pg) = Ro-318425(5uM)
@HNE(Spg) + Go 6976{5uM)
@HNE(Spg) + Go 63E3(3uM)
(@HMNE(Spg) + OGP 41 25(5pM)
EHNE{Spg) + PEKC 83 inhibitonSpd)
@HNE(Spg) + Xestepongin C(SpM)

@HNE(Spg)

Relative density

MHNE( Spg) + Bo-11 242 5(3uM)
GHNE(Spg) + Go 976(5pM)
(DHNE{Spg) + Go G983(5uM)
@HME(3pg) + CGP 4125(5pM)
EHNE(Sug) + PKC 8% inhibitar] SuM)
@HNE(Sug) + Xestspongin C(3uM)

OHMNE[Spg)

8. WhHEISXZ—ERBICELZEED
tissue factor (TF) mRNA %35 & {EHAZH]
(2 & % protein kinase C (PKC) isoforms
DEERHR

VI. iRAEM Y 1 M H A > interleukin (IL) -13
DFIH

HERIZ 5L IN T T & A granulocyte-macrophage
colony-stimulating factor (GM-CSF) o #il] #{ 12 X
V= ma77—U~514td %o SIRS Tid GM-CSF
MEEE S NI/ ~ 7 a7 7 — VD5 57,
GM-CSF-dependent macrophages "C (3l 221 12
7 a7 7 —EiEEALZ A (protease-activated
receptor 2 : PAR-2) O3B (X12) LTH
N, PAR-2® agonist TH DUfHERT I A ¥ —¥T

Relative density

e
[N
1

(=
[=2]
1

OJIIIII
34 5 6 7T 8

9. BMI>30 kg/m2EE D AE R # 2 chemokine
mRNA @ PCR E4f&
a. PCR EEM® 7 70— A B5K B % 77§ o
b. chemokine &5 D% % f-Actin DI
i CHliE L 72 Relativedensity #7836
1. 100 bp ladder 2. p-Actin
3. MCP-1 4. RANTES 5. ENA-78 6.IL-8
7. Lymphotactin-f 8. Fractalkine

s % &, IL-130Wt#E$ 2 (M13) 2 &8
HIH L 722

macrophages %, pro-inflammatory (classically
activated) M1 macrophages & anti-inflammatory
(alternatively activated) M2 macrophages (2 KBl
& N, GM-CSF-dependent macrophages (& M1
macrophages (B § 5 & S NLTwb, L»L,
PAR-2DFEBIHERIC X Y ifhER T 5 2 & — B HIlI%
T anti-inflammatory cytokine T & % IL-13% 4 i
THIEEY, WHERIIAY—E¥v 07 7 —
YO 2ALICHEIZHEG L Twad 2 eSS
bo Tz, WHERTZ I A F —ERPLIZ L S PAR-2
A L7MIBN Y 7 MRERBE DI 217 5 720



a. % SB203580 % 0" BIRB796C, IL-13p 2%t %
MINEN > 7 F MREROHERIRITED S d o
720 — 7}, extracellular signal-regulated kinase
(ERK) 213 ERK1/22° £ /£ L T B b, ERKI
inhibitor T& % PD98059C (& FHER R AT & 1
o lz728%, ERK18i\Wid ERK2 inhibitor T %
U0126% i j L 72 928 % 9 fii L 720 U01260 half
maximal (50%) inhibitory concentration (IC50) i,
ERKLIZ70 uM, —7, ERK21Z60 uM T&hH % & i
HaINTWwE?, 22T, U0126% H 7z FEErkE 5
Z MI5I2R" 9, U01260#% 5T IL-13D DA &
(2] S 7z, PD98059 (ERKI1 inhibitor) D%
MWRDOLNLho7-2 L L), HERLI Ay —¥

> HBIC & 2 IL-1300 FE A 8712 13 ERK-229%2 < B
0.9 1 GLTWwWasZ VR ENY, YED X HIT, &f
o BT S 2 % — LHEIZ X Y GM-CSF-dependent
'é 06 macrophages & 0 IL-132% A5 S5 Z & H3H)
o WIL 720 IL-13I3 AR DML & B IS B L T o
L. %2 EHHESHTWSY, RERAEE (P -
= WARAE - BPERER %) DITEMILE L Cift LR
o ] MBS S LT %o ABHERERRIZHE 9 ML T,
3 4 5 6 7 8 AV D A 7e 537, WAL OREE %2 5] &
X10. BMI<30 kg/m2ER D g5 # k@ chemokine o UBRIROSAEIC O A5, F 70, BEEMELIC
mRNA O PCR E## i PV PENE O S R A 1 OB AR S 2
a. PCR IO 7 7 01 — A TSk 2 7”9 o FOAGEDMBEE 2 2, BREMBAEEALT 5 &
b. chemokine #Ef{x T DFEH % f -Actin DFEH alpha-smooth muscle actin (a -SMA) #7814 5%
HCHiIE L 72 Relativedensity % 7873 B ZzzT, ek BikEe MERMIEE VT,
1.100 bp ladder 2. f-Actin IL-13013#12 £ % a -SMA OFEHUIZDO W THE L 72,
3.MCP-1 4. RANTES 5ENA-78 6IL-8 ZOREHE, KGR X912, IL-130%HIC X D,
7. Lymphotactin-f 8. Fractalkin v R o ~SMA OSBRI ATHE D 5 L,

BB OTEHEALS R S Nz TD X HIT, R
L 7 L, PD98059, SB203580, BIRB7967% & @ [H I A% —¥i, e icbEEGLTwaZ L
EHEHNT, HFHERT I 25 —ERIEIC L S IL- AR E N7z,
13EADOHMNAN > 7 F MAZZEREHE IOV TG L 72
(K14) 0 £ 4 ITHH L7 3H & 2DIMEHRMEZRT,
mitogen-activated protein kinase (MAPK) p38iZ
BMLTIX p38a/ BRHUp3&y / 6 DIHEHITH

%£3. AR JFIVEERBEEHR PD98059. SB203580. IRB796D{EA#ERF

Chemicals Functions
PD98059 Extracellular signal-regulated kinase-1 inhibitor
SB203580 Mitogen-activated protein kinase p38 a / f inhibitor

BIRB796 Mitogen-activated protein kinase p38 a / f or y / ¢ inhibitor
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04

HXE (0 x 10° phi1) HNE(B5 * 10¢ pAlL)

-1 (pglml.)

M

E & 2 & H

o

HXNE (0 x 10® pM/L) HNE (85 x 102 pAL)

K11, fFHhEI S X7 —ERIEIC L 2 REER#EICE 75 MCP-1HIOIMHIRIR
a. MCP-1 mRNA b. Relative density c¢. MCP-1 concentration in whole-cell lysates

1. Markers 2. HNE (0x10°uM/L): f -actin 3. HNE (85x10°uM/L): f-actin
4. Markers 5. HNE (0x10° uM/L): MCP-1mRNA 6. HNE (85 x10° uM/L): MCP-1
mRNA Human neutrophil elastase : HNE

VI. %558

kTS 25 —¥ix, 7us57—EiEib=s
1Kk (protease-activated receptors) ZHUfIPIIZS 27
FIARER LSRR REICIR S G- LTWwWA Z &%)
L7,

3CHK

1) Brinkmann V, Reichard U, Goosmann C, et al:
Neutrophil extracellular traps kill bacteria.
Science, 303 : 1532-1535, 2004.

2) Vu TK, Hung DT, Wheaton VI, et al:
Molecular cloning of a functional thrombin

receptor reveals a novel proteolytic

3)

4)

5)

6)

mechanism of receptor activation. Cell, 64 :
1057-1068, 1991.

Rasmussen UB, Vouret-Craviari V, Jallat S, et
al: cDNA cloning and expression of a hamster
alpha-thrombin receptor coupled to Ca2+
mobilization. FEBS Lett, 288 : 123-128, 1991.
Macfarlane SR, Seatter MJ, Kanke T, et al:
Proteinase-activated receptors. Pharmacol
Rev, 53: 245-282, 2001.

Xu WF, Andersen H, Whitmore TE, et al:
Cloning and characterization of human
protease-activated receptor 4. Proc Natl Acad
Sci U S A, 95: 6642-6646, 1998.

Soh U]J, Dores MR, Chen B, et al: Signal
transduction by protease-activated receptors.
Br ] Pharmacol, 160: 191-203, 2010.
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1 oMl

PAR-2

B-Actin —

2

Helatawe denmty

16 4

PAR-2(109 gLy

. m
1 2
X12. GM-CSF ®#IC &k 3~ 07 7 — T O protease-activated receptor
2 (PAR-2) MO%3IH
a. Western blotting b. PAR-2 concentration in whole-cell lysates

1. Monocytes (0 day) 2. GM-CSF-dependent macrophages (9 day)
Data= mean = SE. "P<0.01

| |

190 |
140

120

1L 13 (ugiml)

, 4 3 8 8

O 450 nmn

01 l
_1 2 i 1 2
X13. IFHEI T X Z2—ERBICK S IL-13FELE
1. GM-CSF-dependent macrophages (9 days) + HNE (0 x103 u g/L)

2. GM-CSF-dependent macrophages (9 days) + HNE (5 X103 u g /L)
IL-13: interleukin-13 OD: optical density *P<0.01
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K14, FhERISX2—EREICE S IL-13FE4E - PD98059, SB203580, BIRB796MD#MEA T 7 F VG
EROHEER
1. Macrophages(day 9) +HNE (50 uM) 2. Macrophages (day 9) +PD98059 (10 xM) +HNE (50 uM)
3. Macrophages(day 9)+SB203580 (10 u M)+HNE (50 u M) 4. Macrophages (day 9)+BIRB796 (5 u
M)+HNE (50 uM) 5. Macrophages(day 9)+BIRB796 (10 uM)+HNE (50 xM)
6. Macrophages (day 9) +BIRB796 (20 M) +HNE (50 uM)
Data=mean = SE. *P<0.01 N.S. not significant

IL-13 (108 pgiL)

IL-13 (107 pgimb)

: H B =
1 2 3 )
K15, FPHI T X F2—ERIBICE S IL-13FEAEICITT 5 UO126DEERNR
1. Macrophages (day 9) +HNE (50 uM) 2. Macrophages(day 9)+U0126 (20 xM) +HNE (50 uM)
3. Macrophages (day 9) +U0126 (40 uM) +HNE (50 xM)
4. Macrophages (day 9)+U0126 (60 uM)+HNE (50 kM) Data=mean =S.E. *p<0.01
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ra

Arbitrary units

oMl

X16. IL-13F#IC L 3 l:2 NEEMBED alpha-sr%ooth muscle actin
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Neutrophil elastase-mediated diseases

Rui YAMAGUCHI and Yasuo YAMAGUCHI

Neutrophil serine proteases such as elastase, proteinase 3, and cathepsin G are released from
activated neutrophils during inflammation. Activated neutrophils eliminate invading
microorganisms by expelling nuclear DNA and histones to form extracellular web-like structures
called neutrophil extracellular traps (NETs) . NETs have been reported contribute to organ
dysfunction in patients with infectious diseases. Proteases play important roles in regulating the
inflammatory response through their actions on protease-activated receptors (PARs) . PARs, a
family of G-protein-coupled seven-transmembrane-domain receptors, incudes PAR-1, PA-2, PAR-3,
and PAR-4. PARs are activated by proteolytic unmasking of the N-terminal cryptic tethered
ligand by certain serine protease. Neutrophil elastase (NE) activates PAR-2. NE concentration is
associated with progression of acute pancreatitis. Neutrophils also are considered crucial effector
cells in the pathophysiology of organ ischemia/reperfusion injury. NETs promote thrombosis.
Obesity is one of the major public health problems worldwide.

Obese mice and human subjects have increased activity of neutrophil elastase.

Hepatic macrophages regulate the influx of neutrophils and are indirectly involved in fibrotic liver.
Thus, neutrophils contribute to the pathogenesis of a number of human diseases such as
pancreatitis, reperfusion injury, obesity-associated inflammation, and fibrosis. In this article we will
discuss the possible immunomodulatory effects of neutrophil elastase on various diseases.



