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(SP) mRNA OFIAIFRD 5 N7z, HNE IZxT 5 G EAMLBEA 707 7 — AR (protease-

activated receptor-2; PAR-2)
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HNE Hiic & 5 PAR2% 4 L7ZHIEN Y 7 F MRERDFAET 5 2 EAVRIB I 7z,
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WELTMEITFONTW S, REEHIZHE - <
7077 =IO RKEDHA M AL YOGS,
A A A VIGEIREICESL Z L sh, 2
DL YA ML VIER BT AREE &5t
P FOCIEMERE  (Systemic inflammatory response
syndrome;SIRS) & # Mg & L 722, SIRS T I,
interleukin-8 (IL-8) & &EDH A b A A L ITX D Uf
HRERDTEEIL S NS . ZORE, W LFhERo 7
A= NVER» S, TIAY—¥, hTTTVG T
074 F—E3nhEo&EHSHER (70T T —
) DT 5. BOEER O WEIEZVERE O E
DRI, BERIZ K - TER SN2 G RERS
FEGEREASBIEAL - FREfLL, fEA DA T4 Z—% D
HHEALICERT 2 2 EmE I Twb, ik
TlE, INoO&HAMHEHEOTTHIZ, Mrhoif
HIRL I A& —CREN AL, 2WBEOEREL
WCEELREZHELTWS Z ERHE SR,

AWFFETIE, & SR BB ITG A BRA e % 2L
RS T, iR T A 8 —
LHIIZ & %5 SP mRNA OFEHEREZ FE L,
S ND SP RIS X D RAHIMELER X Y A SIS
£Hr €A 4 2O mRNA ORBBEL BT 52
L HBET %,

I. 75 &

1. b RSP Bh e BE M AT

Hi— R —dRo v b o BRI AT ERATR (DS
Pharm Biomedical) 7> & 434t « &5 L 72 2 AR I
MlaZfH L7z $72, FF—133XCTKEFDA
RIDTA 7T Mo TEHEHRIN TS, [~
T7A—A K- arer MURRIZ, RIS 72K
BRI ALAR & 0 visceral preadipocyte 234 #ft X 4172

(Zen-Bio, Inc, Research Triangle Park, NC). f#H
L7zt b ol NlEarBRIR e B — fE#Hkz 2 1
RS o, sEBROMIBIZOWT, AR, B
BB, ML EEREATH S,

2. b MREANRERIERBROME - FE

v b ok NIRRT BRI &2, B AR A H v
THRIAE L 720 1 xX10° cells/vial % @i L, %R
Z4x10" cells/cm’lZFEE U 720 PR BE 105 i BIKH
B AR MIE~ DL, PRI 1E5T H K%
OSBRI B 28 F B % F W CTHT - 720 S91E -
X N AR @ adiponectin mRNA @
B OF Oil Red O Hett\2 CTH EIREE DAL % Wik
L7z

JWFHHRISAZ—t (HNE) FI#

WAS B h k= 9 2 ¥ — ¥ (SERVA
Electrophoresis, Heidelberg, Gernmany) % pH55
OFERE Buffer # VTl ug/ m1 & 7% 5 X 9 2B
L7z BARMMIZ HNE 0, 1, 5 wug/ml THIH
L, 6 #EZIT>72. £D%, SP mRNA OFf
BlamR L7z,

4. & PRIFMEBIRD 5B

fat s JERRE 27 S ERIN L, Ficoll-Hypaque #:12T
AW MEER (PBMCs) Z7r#EL, 1 X10° cell/mL
(R L 72

5. BB FRIRADIRER

HFHRERL 7 2 7 — BRI L 2 AR E o
SP J% OF adiponectin mRNA OB EZME L7z, %
7o, KRS OHLER L OVECER M R IS B B
protease-activated receptor (PAR-2) mRNA ® %

Lot No. Age BMI Gender Race Smoker Fasting  Blood
Glucose

OMMO7052A 28 29.6 M C N U
OMO04150B 38 40.2 F C N U
OMO082207 50 49.8 F AA N 85
MMO041508B 34 49.8 M C N U
SLOM-6 38 433 F C N U
SLOM-9 40 45.6 F C/AA N U

C; Caucasian, AA; African American, U; unknown

x1.

N —15%%



R I Ay —€

11

o Chemokine aaduststilich
e MCP-1 BBk, T My, M7HEIEER
RANTES GFREER, ATHEIEER, HLER, ThlfMifz
CXC ENA-78 I ER
IL-8 IFrER, CDP+ T M, NK A
C Lymphotactine f ) v NER
CX3C Fractalkine T AifE, HER, NK iz

MCP-1: Monocyte Chemoattractant Protein-1
RATES:Regulated on activation, normal T cell expressed and secreted
ENA-78: Epithelial Cell-derived Neutrophil-activating Peptide

R2. TELA 2V EZEFRTMR

BARK L7, SP HIIIC X 5 M ERMIMEIKICH
J A& EA A~ (CC, CXC, C, CX3C 7 &
B4 V) (#2) ® mRNA OB 2HE L7z,
6.RNA Dl

K L2 R &, ISOGEN (=v Ry Yy —v
1) 1 ml 202 IEIHRIE 2 i S g7z, 7 oask
V%02 mlhnz, 12000 g, 15 min, 4 CI2 T
DEAT - T2o WO, KEHSZHNOZ v XY
Fa—=TWZBL, £V 7as>/—)L 05 mlZz,
12000 g, 10 min, 4 C T/ L% 4T o720 RNA ThE
DA EBD R E, 70 % % 7 —)L]l ml Z A2 EH
%, 7500 g, 5 min, 4 CIZTHELEIT5720 70 %

T = VEIDEE, W% pH 80 TE Buffer
80 ul IZTHEM L 720 RNA @ OD It (260/280) %
18P FIZ B 2 & 2R L 720

7.cDNA OfER & RT-PCR &

TaKaRa PrimeScript RT-PCR Kit # H{\C, SP,
PAR-2, adiponectin, MCP-1, RANTES, IL-8,
Lymphotactin f, Fractalkine ® ¢ DNA #/ERk L
72 Forward primer M O Reverse primer O & $t
22 3ITRT

Primer Sequence

B -actin Sence:5-GTGGGGCGCCCCAGGCACCA-3
Antisence:5-CTCCTTAATGTCACGCACGATTTC-3

adiponectin Sence:5-AGACTGGGCCTCCTGAATTT-3
Antisence:’5-"TGTTCAGAATTTAAAACTGTAAGCAAA-3

PAR-2 Sence:5-AGAAGCCTTATTGGTAAGGTT-3'
Antisence:5-AACATCATGACAGGTGGTGAT-3'

1L-8 Sence:5-GCTTTCTGATGGAAGAGAGC-3
Antisence:5-GGCACAGTGGAACAAGGACT-3

MCP-1 Sence:5-CAAACTGAAGCTCGCACTC-3'
Antisence:’5-CATTTCCACAATAATATTTTAG-3'

Fractalkine Sence:5-AGGAGAATGCTCCGTCTGAA-3'
Antisence:5-AGAAGAGGAGGCCAAGGAAG-3

RANTES Sence:5-CTACTCGGGAGGCTAAGGCAGGAA-3

Antisence:5-GAGGGGTTGAGACGGCGGAAGC-3

Lymphotactin S

Sence:5-TCTGCTCTCTCACTGCATAC-3

Antisence:5-CAGCTGTATTGGTCGATTGC-3'

ENA-78

Sence:5-ATCTCCGCTCCTCCACCCAGT-3

Antisence’5-TTCTTGTCTTCCCTGGGTTCAGA-3

% 3. Forward primer XU Reverse primer
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V. & ¥

v b iR NIRRT BRI A & 0 4k - L 72k
AEWiME %2 HNE CHIIS %5 &, SP mRNA 0%
Ao oz, &HAMHE (777 —¥) T
& % HNE ORMIEN > 7 F MzEKF & LT, G#&
HILR 7 a7 7 — ¥ (protease-activated
receptor-2; PAR-2) O SO N K7 F
RS cOr s, FrL{EY s h/z
N Kuith&Ahs tethered ligand & L CZBMARIZY 7
FNVEANT LI EPIES NI, RKBIETIE,
t b R I H R R S IE M e 12 B 1 5 PAR-2
mRNA OFEH % HFE L7zAER, T ORBEIHMRS
L, HNE JHUC X 0l > 7 F IV iRED iR 2 %

P‘m.z =
B-‘.‘m =

12

Adipocytes PBMCs

3. ErMKREMBKRROCIEBHHARICE (TS
PAR-2 mRNA D33

Relative density
o
o

o
=

HNE 0 1 5 pg
Substance P |
e ——=

14

Tl

X 4. FRERITX42—EREICK 2B B
fa® Substance P mRNA O3]

Relative density
o (=] (=1
R o (-]

=]
(¥




kT A5 —¥ 13

910 11 12 13 14 15 16 17

05

0.25 -

Relative density

0 IJ I
4 =1 (=] 7 2 9 10

1. 100 bp marker

2. B -Actin: SP (0 ug)
3. B -Actin: SP (5 ug)
4. MCP-1: SP (0 ug)
5. MCP-1: SP (5 ug)
6. RANTES: SP (0 ug)
7. RANTES: SP (5 ug)
8. ENA-78: SP (0 ug)
9. ENA-78: SP (5 ug)

11 12 13 14 15 16 17

10.IL-8: SP (0 ug)

11. IL-8: SP (5 ug)

12. Lymphotactin- § : SP (0 ug)
13. Lymphotactin- § : SP (5 ug)
14. Fractalkine: SP (0 ug)

15. Fractalkine: SP (5 ug)

16. PAR-2: SP (0 ug)

17. PAR-2: SP (5 ug)

5. Substance P R®IBIC K 5 & FRAFMEBEIRDEZFET TH 1 > mRNA DHEIHE

AR I NIz, 2K T, I Substance
P (SP) BENERATAZEPHEIN TS, &
fFgecid, BRNMNE 2 HNE CTHI# T % & SP
mRNA OB BO LN L Z & X0, R
BERES R O SP REANRE O O & D TdH B ] fetkAs
R E NIz,

SERERTIE, FTREEDIET 5 2 LAY
ENTWAEY, Zhik, v be~vo Az Hwt
WA VIERETIVTIE, MR X 0 ek
N7=SP 2%, =2—u0F= AL L CEN
BRAICER L, mENABHBELEEZ T LI
X o THRIENIET AL EZONTVE™ ¥, —
T, AW TIREEALI R SR S B =T R

F—ERIBUZ X0, NIRRT 2> & #hFR 2 E W E
Td 5 SP AW - SN D Z LAV L7z £
7z, SP 3B B NE % 43 L Chemokine % 234§
LT ENRPEESNTWEY, —T, REFZE TR
I H.ER 2 SPCHll # 3 % &, 4 ff Chemokine
mRNA 23%313 2 Z LI L7z ZORRD S,
Chemokine @432 & % JHE Ja Hr~ D A ML H £k
DO - FHEATEIRE LB I L ERNE 2D
ETMENS,

€% 4~ (Chemokine) &, MiJME&EME T,
Mg Lo GEAEREZEREN L TCEOER%
BET LA ML v O—HTHL, TEHA VIE
FUZ, SIEFMTREICEE SR, MEND S RIE
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FFRNNO A MERDBEEZ D 72 5 L RKHE RS O HE
RS 3 5, Y AT A ViR (C) 1235 —
WS OZE LI L D, CC, CXC, C, CX3C? 4
PRI SN b, SP (Bug) Tk bR M HLER
RIS AL, CCHrENA » THERIZH L THR
19 70 885815 % 7~ 3 MCP-1 mRNA O5BLZFAD 5
N7 o 7o F 72, regulated on activation ,
normal T cell expressed and secrete (RANTES)
(&, HLER, CDARGYE T Ml Sz OVGF e Bk o e & I -1
TH 5% %, RNATES mRNA OFEHERIZFRD 5
Nk hoiee —F, CXCrEhA v Tili)ykehfh
ERiE AN o —>TH S Epithelial neutrophil
activating peptide-78 (ENA-78) ° D FEH AR 1
SNz, LA L, IL-8 mRNADOF T O
bhehoize CrEH A > TH A Lymphotactin
1, HIERRUFHER T % <) Y RBRISH§ % itk K
F e LT s ABFZETIE, SPRIRIC &
) HLERIZ Lymphotactin- f mRNA DO FEIAHE® L
72o —F, CX3C 7 E#H A ¥ Tdh 5 Fractalkine 13,
WAL L 7 s N Bl i ks &5 L7220+, T
M, HER, NKAMBEOMEZEELZFET S, £
7z, BRI 0 B A - THIRE 20 L TR A
WY A2 LG SN, SP R X B HLEkD
Fractalkine mRNA OFHHEERIZFED SN0 720

V. #&

IFRERT 5 2 7 — BRI X 0 ISR <
BN AHSPIE, HIEKA M # L, ENAT8KL O
Lymphotactin- f§ mRNA O FEB B 5k 2 &k L |, 4
HERR ) ¥ NEROBFFNC & ) SE UGS DB <
BI5- LTV B REMEDSRIZ S 7z,
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Substance P mRNA expression by human visceral adipocytes
after stimulation with neutrophil elastase
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Obesity is recognized as a low-grade chronic inflammatory state which involves a chemokine
network contributing to a variety of diseases. Substance P (SP) is an 1l-amino acid peptide that
belongs to the tachykinin family of peptides. Tissue and serum levels of SP were increased in
chronic pancreatitis. Human neutrophil elastase (HNE) has been implicated in the severity of acute
pancreatitis. This study investigated SP mRNA expression by visceral adipocytes after stimulation
with HNE. Human visceral preadipocytes are derived from human adipose tissue. These fibroblast-
like precursor cells are cryopreserved at the end of primary culture and can be propagated two
passages prior to differentiating into human adipocytes. HNE upregulated SP mRNA in visceral
adipocytes.Obesity is recognized as a low-grade chronic inflammatory state which involves a
chemokine network contributing to a variety of diseases. Chemokines have been classified into
four main subfamilies including CXC, CC, CX3C and XC. Although human peripheral blood
monocytes (PBMCs) showed Lymphotactin- f (XCL2) mRNA expression after stimulation with SP,
neither MCP-1 (CCL2) nor IL-8 (CXCL8) mRNA was detected. Differential expression of chemokine
genes by PBMCs after stimulation with SP strongly suggests an involvement of distinct
chemokines in the initiation and perpetuation of obesity-related diseases.
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