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293 cells 12 NKIR # {212 HE AL, Mg iz

NKIR % @R 5Bl S &7z Mz, SP 2595 &
membrane blebbing A2 = % Z & AHif iz,
Z ® membrne blebbing Tl fg R 2825 H L/
ez KT 2HLTHL, 2F D, MR EWET
# % SP 1Z membrane blebbing % 5| & # Z 3 &KIE
PR TF FTH 5,

FLAE, IMH O tissue factor (TF) ZHEk/ ~ 2 0
T 7 =T ENSHHE NS (microparticle:
MP) ZHAELTHBY, MPIZIEMEKE s > 82
WHARAFT N TW B, TN 5 X TF-bearing

SRk

'REAPRAERL AR AR B DRAERL A 7E R

AR R B

SREARPMERIE K U 7= 3 YEREREIERAE L
*ETHAFEH © yamaguchirui@kumamoto-hsu.ac.jp



30 iy

microparticles & L THE SN Tw 5, MP 1201-1
pm DOKRESONGTH/ME, HER, IS P B
HREHET S, /2, MPIZIEFREE AOLLAFIZ
BHEAETAHIEPHMOENTVEY, TD MP Off&
W2 &0 BUMAETE > 3 v 7 W2FE 9 I A8 PN I 56 [ A
# (disseminated intravascular coagulation: DIC)
DFFEDNA < —h—b el I LPHE s,
fit 5 T, PEERIMLY -~ TF-bearing microparticles
DRI EERE REDICAEIT O LA,

JIES 3G 5 | T e DT R A R R D R & & 7
T EPHE SN TWSY, 3TILIMAE % v 7-4F
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Recombinant GM-CSF & Tocris Bioscience
(Bristol, UK) & 0 A L 7z AR I H 2Rk 5 1 12
RPMI1640 (Thermo Fischer Scientific, Waltham,
MA) ZIZ 7T, 1500rpm T 5 750 L i 2 B
2 LT RPMIL640 2mL Z Nz T, 05% hV) /827

oMl

V—E TRt UM 2 51 L 72 LIRS BERZ 1S
RPMI1640 + 10 % FCS &Mz T, 1KHE#EL 72,
R % B2t L, RPMIL640 + 10 % FCS (Thermo
Fischer Scientific) T 2 %17 > 720 RPMI1640
+ 10 % FCS + GM-CSF (10 ng/mL) %Nz THi#E
L7z 3HHBIZHEEZERE L, #/z7% RPMIL1640
+ 10 % FCS + GM-CSG (10 ng/mL) Z#mL 7z,
BEIHHD~ 7 07 7— % GM-CSF-dependent
macrophages (day 9 of culture) & L CTEERIZHW
72

3. Tissue factor (TF) O#llE

GM-CSF-dependent macrophages (9 day of
culture) % substance P (SP) (~X7F F#FZEHT)
5uM T 6 ReHBITLL, MR &L OB 2 B
® TF {&)¥ % enzyme-linked immunosorbent assay
(ELISA, Abcam Inc., Cambridge, UK) 2 Tl &
L7z
4. Protein kinase C inhibitor (Rottlerin) % U" Radical

scavenger (PDTC) ®Oxh4:

Rottlerin 1 Tocris Bioscience (Bristol, UK),
pyrrolidinedithiocarbamate (PDTC) & BioVision
(Mountain View, CA) X Y A L 72 GM-CSF-
dependent macrophages (9 day of culture) %
Rottlerin (10 nM) KO PDTC (10 nM) THijALE
ZAT\y, SP (5 uM) T 6 W55 o Al il i i
Hi o TF % ELISA ([Tl L7z,

5. small interfering RNA (si RMA) ®D3E&EAKX

Ras homolog gene family, member A (RhoA), G
protein-coupled receptor kinase 2 (GRK2) siRNA
% Santa Cruz Biotechnology (Dallas, TX) & ¥ i
A L720 GM-CSF-dependent macrophages 5% 7
H H1Z, Lipofectamine (Thermo Fisher Scientific,
Waltham, MA) (20x10°x1/L) % Jl v» T RhoA
siRNA (50 nM), GRK2 siRNA (50 nM) % GM-
CSF-dependent macrophages (23 A L7z, FHFIZ,
Lipofectamine % ¥ 5 - L , MifgsE3 w2 & %
fEF2 L 72, Negative control & L T control siRNA-
A (Santa Cruz Biotechnology) % 72,

6. ROCK inhibitor (Y-27632) & U* Dynamin inhibitor

(Dynasore) ®O#hH:

Y-27632 1% Wako (Osaka), Dynasore & Abcam
Inc. (Cambridge, UK) X » i A L 72o GM-CSF-
dependent macrophages (9 day of culture) %
ROCK inhibitor (Y-27632: 10 u M) } Of Dynamin
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inhibitor (Dynasore: 10u M) T 6 ¢ [BIHiLE 2 170y,
SP (5uM) To6ReHB L7, 72, Aprepitant
(1nM) THIEZITV, KRIZSP (5 uM) T6
W 2 1T > 720 & L CHIRRINIE R R o TF i
&% ELISA kit (Abcam) Tl L7z,

REBTHH LR R EOEHEE1TITRT,
7. b MU E IR DG R 0 434 -G5S

SR PN sk B D i B0C A T 13 55 28 8% b (Omental
differentiation medium) (£ 2) % M ClifE L 72,

x1. BEEER & ZOMEE

SEH i
Rottlerin Protein kinase C inhibitor
PDTC The radical scavenger
Y-27632 ROCK inhibitor
Dinasore Dynamin inhibitor
Aprepitant Substance P/ NK-1 receptor antagonists

ROCK : Rho-associated coiled-coil forming kinase
NK-1 : Neurokinin 1

Z 2. Omental differentiation medium

DMEM/Ham’s F-12 medium (1:1,v/v)
HEPES pH74

Fetal bovine serum

PPAR y -agonist

Biotin

Isobutylmethylxanthine

Pantothenate
Penicill

Human insulin
Streptomycin
Dexamethasone
Amphotericin B

# 3. Omental adipocyte medium

DMEM/Ham's F-12 medium (1:1,v/v)
HEPES pH74

Fetal bovine serum

Dexamethasone
Biotin
Amphotericin B
Pantothenate
Penicillin
Human insulin

Streptomycin

1x10° cells/vial % % L, Ml fe % B % 4x 10
cells/ml \ZF#& U 720 MG REE W 2 15ml 520 5 12
BL, HWIZEMIOmM] 2 #n%1,500rpm, 1 43 E
O UM 2 3B L7zo B3l 2 0D Br & [R5 1 e
&6 well plate 121 well 720 25%10* cells %1%
L7z 37C, 5% CO.DEM T THEEIT- 720
2HIZ1E, FEWheiteary vy Mikb
FTA~T7HEE L, b (£2) Z2HWT
AR, NIBIEDMIEE R (Omental
adipocyte medium) (F3) I L 72,

. #=X

GM-CSF-dependent macrophages (9 day of
culture) % SP (5 uM) T 6 KefH#$ 2 &, #i
Faml e o TF I EHISHA L (M),
Z O, Rottlerin O [F] R 5- THNE R H O TF
R L, B5%E Bilh o TF IRESH BIC B
L7z. 72, PDTC OG5 TIE S 612K 2 BiFh
O TFREZ LA L, SPIRME O ELRZIZ
ROLNLR»ro7 (M2), SPRIBIT X 2 il
WO TFREOMKFIX, Y-27632 (10uM) K OY
Dinasore (10 M) 12X A EIALEIZ X O A 2 IZHPH]
En7 (K 3)s F 72, SP antagonist T & %
Aprepitant (1 nM) O#512X ), SPIZX 55
WRLER T O TF O FIEARICHES L, B,
RhoA siRNA Z3E A L7z~ 27 a7 7 — Y TR,
TF KT 25HE S 7z, LA L, GRK2 siRNA %

TF (X 10% pg/L)
Laa
L]

SP (5 uM) - +
1. Substabnce PRlEIc&k3~yO7 7—2

DR &E P D tissue factor IBE
Data=the mean = SE(n=3) *P<0.01
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] e o R T O o (Aprepitant), RhoA siRNA & 1* GRK2
H2. #EETACARBRARRTEELS SiRNA O TF SBEERIC RIZTHE

D tissue factor J2fE D L&
Data=the mean * SE (n=3) *P<0.01 *P<0.05 N.S.,

not significant

RhoA : ras homolog gene family, member A
GRK2 : G protein-coupled receptor kinase 2
siRNA : small interfering RNA

Data=the mean * SE (n=3) *P<0.01 *P<0.05
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AW 98 T 1& GM-CSF-dependent macrophages
X0 TFApEA SN, SPRIFIC X ) TF A8 1
HHICERES 5 2 LA L7z 20 SP OfEAIR
Substance P/ NK-1 receptor antagonist T & 5%
Aprepitant O $¢ 5 THE S 7z. % 72, Rottlerin
(PKC inhibitor) ®#'5-T SP OIEHIEHIH] S 7z,
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7z, SP & NADPH oxidases # {G b3 5" 2 &%
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Tl radical scavenger Td % PDTC D512 L0
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X G & N % scaffold protein T & % G
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TF #eBEVEH 25587 M I BLE S 7z,

Rho-associated protein kinase (ROCK) 1 RhoA
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TF @ it M /E H 238 B2 HE S hze £ 72
GTPase T& % Dynamin A* membrane remodeling
WCHERRHZHLETWD Z EDRMLENTWEY,
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Granulocyte-macrophage colony stimulating factor (GM-CSF) induces procoagulant activity of
macrophages. Tissue factor (TF) is a membrane-bound glycoprotein and substance P (SP) is a
pro-inflammatory neuropeptide involved in formation of membrane blebs. This study investigated
the role of SP in TF release by GM-CSF-dependent macrophages.

SP significantly decreased TF levels in whole-cell lysates of GM-CSF-dependent macrophages.
TF was detected in the culture supernatant by enzyme-linked immunosorbent assay after
stimulation of macrophages by SP. Aprepitant (an SP/neurokinin 1 receptor antagonist) reduced
TF release from macrophages stimulated with SP. Pretreatment of macrophages with a radical
scavenger (pyrrolidinedithiocarbamate) also limited the decrease of TF in whole-cell lysates after
stimulation with SP. A protein kinase C inhibitor (rottlerin) partially blocked this macrophage
response to SP, while it was significantly inhibited by a ROCK inhibitor (Y-27632) or a dynamin
inhibitor (dinasore). Furthermore, siRNA targeting Rho A, blunted the release of TF from
macrophages stimulated with SP. In other experiments, visceral adipocytes derived from
cryopreserved preadipocytes were found to produce SP.

In conclusion, SP enhances the release of TF from macrophages via the Rho A signaling
pathway.

35



