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B i SR

Pk -1 ZHES DI WIN62577 X Wl < iH
0K B S AL AN IR 5 1) 5 Wi

wE' AEW ORE BERD KeS £

(1. M EREERILFA, 27 %M 1100165 2. PEEAKXKFHE AT ERILA, 7 kM 110004 )

[(FE] B B E R RS T NUAEE R A L AN 280K -1 =24k (NK-1R) 54t
F| WIN62577 X Hif95% . 773% ¥ Sprague-Dawley (SD ) K BUBEHLA> %t REZH FN0E i S F A2, 1o FHOIE
I RO 8 A, TR FRAlifb A TR MLANAE (ASMC) |, i fepese it . S i PCR 4515,
Kl ASMC HY NK-1R (92835, JH45 T AR5 & WING62577 T-1i, W transwell /N K ASMC 3T 7% 1925 4k
SR WERGIEEIEA ASMC T NK-1R 2010 AU BT A A0 A, JL mRNA 1938355 TR (P<0.01) .
I i <3 H IR ZH ASMC SR 85 H i R A W78 (P<0.01) , T3 28 T AREHEE (107" mol/L, 107" mol/L.
107 mol/L, 10 mol/L.) ) WIN62577 F-Hil)5 ASMC ERS%L H 4emz e il S YBL A W/l (P<0.05) o #4518 NK-1R
AEIE e TE ASMC XL RS AE TN 52 ey 128 <1 H 0 [hEL/RILRIZRE, 2015, 17 (11) : 1248-1252]

[ iR ] wemy; SOEEM; 40T ; NK-1R #5Pirl; KR

Effects of NK-1R inhibitor WIN62577 on the migration of airway smooth muscle cells
in asthmatic rats with airway remodeling

WEI Bing, LIU Ya-Li, ZHANG Chao, SHANG Yun-Xiao, ZHANG Han, LI Miao. Department of Pediatrics, General
Hospital of Shenyang Military Area Command, Shenyang 110016, China (Email: weib71@sina.com)

Abstract: Objective To study the changes in the migration of airway smooth muscle cells (ASMC) in asthmatic
rats with airway remodeling and the effect of NK-1R inhibitor WIN62577 on the migration of ASMC. Methods
Sprague-Dawley rats were randomly assigned into two groups: airway remodeling induced by asthma and normal
control. ASMC from rats with asthma and airway remodeling induced by ovalbumin (OVA) inhalation for 8 weeks were
primary cultured and purified. Immunofluorescence and real-time PCR were used to measure the expression of NK-
1R. With NK-1R inhibitor WIN62577 treatment, the changes in the migration of ASMC were measured by transwell
chambers. Results NK-1R in ASMC was expressed mainly in the cytoplasm and cell membrane in the airway
remodeling group, and the mRNA expression of NK-1R was higher than the normal control group (P<0.01). The number
of the migrated ASMC in the airway remodeling group was significantly higher than that in the normal control group
(P<0.01). Various concentrations (10" mol/L, 10"’ mol/L, 10° mol/L and 10™ mol/L) of WIN62577 treatment decreased
the number of the migrated ASMC (P<0.05). Conclusions NK-1R may affect airway remodeling possibly through
promoting the migration ability of ASMC in rats with asthma. [Chin J Contemp Pediatr, 2015, 17(11): 1248-1252]

Key words: Asthma; Airway remodeling; Cell migration; NK-1R inhibitor; Rats

AE RS R AUE ROV R AR DhRE. BTSSR R ], ASMC iR R L KA
W) FEEA, G AN, BRI e, BAWEE . % SRR R B RE
(airway smooth muscle cell, ASMC ) J&—Fhgkzhny S HEEMSIERIE KA . KRNI, AN
UM, FERIEAN BRI T RSB R AR AOEE R

[ ik HIH ] 2015-02-03; [ #23Z2H 1 | 2015-03-30
[JEemiH ] L TaEERaiEEe (20121115) .
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JEE A ZE IR P )T (substance P, SP) f&3E ¥
IR EREAEIEGRAE ( NANC) Pl R 4G5 H S KP4
i, A R PR ZEIEOIK -1 Z 4K (neurokinin 1
receptor, NK-1R ) RAEVEFY, ASUH Fii o
Z503RM], SP Al fEHFBEmG K B ASMC iR, 5
AN S TS SIE NK-1R A mRNA | R H
FEIRHE NN, PR I 0 0 Wty A< T O IR b 28 I
SP HYAEFH AT BEJ2 i i 5 524K NK-1R 456 50 F- 1
WLE R SEERY B9, {H NK-1R 7EAK4N ASMC 193635
KO ASMC BB A FH 18 A DLl

AT L JF ARG TR Sprague-Dawley (SD)
KELASMC, FF45T NK-1R F55057] WIN62577 7,
PRI NK-1R 78 B2 0 E H K R ASMC i i
YEH

1 HESH®

1.1 SR

0 TR K e o KR 6 1 1 v e AR )
TAREWFFE I — 20 ;. DMEM/ FBS 5535 3600 [ 3¢
Hyclone 2y Fl; AR M5 W H 32 E Hyclone 23 Fl;
VARV . 4.6- ZBEHE -2- FIENS|I (DAPL) |
WIN62577 W [ = Sigma 23 F); i KL a-SMA
PR, NK-1R $L4EE H Santa Cruz 2 7l; PCR 5]
) B Invitrogen 9& 32 A& W) £ AR A BR 24 A & AL,
TRIzol & RNA $2HGHE I [ L g T AW TARA R
/N 7, Real time quantitive PCR ( SYBRRPremix Ex
TaqTM ) {55 &4 H TaKaRa K& F 49 T R4 R
INTl o transwell /NZEE [ £ H Corning NI
1.2 EmSEEZEXRERFME

SPF 2Pk SD K, AT 60~80 g, 1T
EBER RS sh Pt B e B E
IR TN F 0 IR, A4 8 R &% ek ™
ST 1R 8 RIS PR EHOK 1 mL
(&I 100 mg, FEAMH 100 mg, K HY 7T
HIZATFTE 5 x 10" A ) o XF BRAL i S S B A Hi L
Ko W15 KITR, KR BE T — A il %A A4
(20emx20ecmx20cm ) Y1, DL 1% UpE {7
FAEMA, BEIR 30 min, B 31, UK 8 IR ALIE.
TE N BRI A BRER KA I
1.3 XRZXSEWNREE G

RIVEGRERSE (MetaMorph/BX41, HZA )

KRG, WE S ERICHEZE (Pbm) | &
EREMA (Wat) MO ULEA (Wam) , 23 51L
Wat/ Pbm } Wam/ Phm fRFRAH A REJZ RS
1.4 KREZXSEERIABRNE

o7 P B 7K it ke 42 R0 B BB A (I g et
A TR TS — 0 i ) e R 2R &5
1.5 KB ASMC FERIZFH R4k

WS, 220 EHBUMAASER . T
BB R R, RIBEAME, BRI, KAE
LR, KA ZUTEE, N 0.1% BREGT 37°CK
B4E% 10 min, 1000 rpm/min B0 5min, £ L.
N 0.1% 1V AU i JF B, 37 C /KPR %% 30 min,
1000 rpm/min B0 5min, £ FIE. A 10% i
AL 3% (FBS) () DMEM 2 () i, #2520 4T,
100 H 41 ff 5 12 98, 280 2 50 mL ¥ 52, 37C
WERARE SR, I B ET 2 40 AR U B A M 1 e i 4l 4k
ASMC. TRANAAER IR G 7% 1:2 848, UL 3
FRAHML T 5250
1.6 RERNEFEELN ASMC F NK-1R ByFRiL

PGB K T 0 20 M, 9 b A PR i
W, YRR S R TN LR R R
37°C CO, WFAE N BE IR, 10 40 R 0 R e 8 )
B H 4% 22 5 WO 18] 2 . 3M H,0, % i T 4k 3
10 min, 3 ¢/L Triton100 7E 37 °C /£ J 10 min, JH 3%
FAME IR FEA] 15 min, A0%PTA B NK-1R $ifk

(1:100) , BIWEN 4°CHR MA FITC bRyl
EH0 1eG T 37 CAEM 30 min, fill DAPIL 5 pg/ml,
FE 5 min, 50% HME R, BADZE A PBS B .
SEEH L PBS AU — i BAPEXT IR
1.7 £ Bt E 2 PCR # il ASMC & NK-1R HY
mRNA &%

FI SYBR Green 1 256 kHi &%, 43l filfE
HIERHE (NK-1R) FIEZRIEH (GAPDH ) [HFRHE
M2k FHBRIE ML S i B AR RS R
AT e B o AR I3E D mRNA AYARNS A =
R0 5 PR PR D18 /GAPDH JEPRI % D18, NK-1R
SIS i 5'-ACCAACACCTCTGAGTCTAA-3Y
T ¥# 5-TGGTCACTGTCCTCATTCT-3', GAPDH 73|
YIF%): L 5-GCACCGTCAAGGCTGAGAAC-3';
T i 5-ATGGTGGTGAAGACGCCAGT-3', 51 ¥
Invitrogen Y38 AE YIH A FRA FIG 1L
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1.8 Transwell /INE#:i ASMC iT# 2.2 ASMC FEFUE
A ) B Wi A< 9 2 R E H R BB AL 3~5 {31 B RH 22 W U5E T LSRR A, R U B i

R ASMC A= K % 80% fill & i, 0.25% 1 g il 1 1L
M, 1%, FH 10% FBS 1 DMEM ¥ % 4 g %5
BEE 1 x 10°/mL, transwell b 38 i1 4% 2H 40 i 2
100 uL., FZ A 10% FBS ) DMEM 600 pL.
T I Wy T o 9 2 A REAILAR A3 TE S0 A 5 A o R
GISASMA: (1) 25 H4l: AR far -+ i 551 5
(2) WIN62577 107" mol/L #H; (3) WIN62577
10" mol/L. #H; (4) WIN62577 107’ mol/L. 4H;
(5) WIN62577 10 mol/L 4, /N4 5 DE AL,
WEATIER SCIR T, b3 A 5 A [ R Y
WIN62577 FiAb FEAAM 30 min, 445 2H/ Ve & 37°C
WERE, 24 h I BGE/NE, ANOBUHE IR, MR
B L AL B b — TR AR S IR A R, BT I
() ASMC4% 2 F H B [# 72 20 min, R KRG @
10 min, —HZEEW] 1 min, TYERBCEH, 5
AEE ( x400) FREMLITEL 5 PR AY 40 B 2K
PO, EE 3K,
1.9 FitFEHH

Joi I SPSS 13.0 Gt X Edin i A e t22
Br, IEBSMAITETRIE + brifEz (+s)
FoR, ZAR BRI R T 25081, PIginE
FeASR A K3, P<0.05 M2ESAH Gt X,

2 #HR

21 BARRIRENREBRGSTREMBEER
MELR

SR I R AR 5B KR I s R S 45
R, BN SIE ¥ 4] Wat/Pbm, Wam/Pbm, 2
2R & B RO FRZA IS I (P<0.01) , FRHHENG
AIEFIPBARIVERED . W3R 1,

F1 BEAXRSEEEE. TRIEEMRHEERSE

Rtk (xxs)
o
an e )
it A 8 52+5 100%15 787 £79
BENUETEMA 8 7326 24.6+25 1225+100
tl 3.22 3.06 3.13
P1{E <0.01 <0.01 <0.01

H: Wat: SVEBEMIAL Wam: PN, Phm: JLCHRRZE,

20 M L P S I, MR R R, ANEN, B
Fe L, R E G EE, TR, KR
3d, WPEEARMISE i, RRIENZE, WA
12 AR, ARAL T A e, A —Z280
AR, TR AR M HUIRHES T, 5 IR RS
FREE. BRIR 7~9 d, ANMEETOIUR. FRIRANA
ol DR A T S ] -5 20 R T AN AR e b A
K, MG TTAR, RERPAEEE AR, A R HIR
S AR, W 1,

1 ASMC FEMEE ( x100) KigR3d, flEAHE
B TSR A, WBEAN e R, ERESRZLIE,
WA 1-2 MR, MR TanMh e, A — 5%, o
SIRANMIHCIRHES ], B IR RS FAHIE

2.3 o-SMA BN L EHMAMETE ASMC

X -7 LA B S 1Y o-SMA SHEAT e 9 e e
o, VOGRS N WESIE S, 7E 488 nm K
BOETF, FRIC a-SMA 19 FITC k&6, T
MAEM T, DAPLARICAEAZ, HAE 356 nm I K 3%
TR NIEAEZOE, WK 2,

B2 o-SMA ERHLEHMIET ASMC ( x400)
FRic a-SMA 11 FITC k&6, EBWSNMEMT; DAPIL AR
HEAmieE, EEft.
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2.4 ASMC ¥ NK-1R B H mRNA fi&i%

e MBS N WS NK-1R 35045 15 20 o J5
VAN AR, 12 Wy <3 o 9 2 K P IR o T R
2 (P<0.01) . W#Mi < iH #H ¥4 ASMC ' NK-1R
() mRNA FH X 2 35 & 55 0E 5 X6 41 B i 14
(P<0.01) . W32, K3,

25 &4 ASMC 4R

XTREZH ASMC TF R/, SR IRAIAH L,
W g A< R YR ZH AR RS AR W B 3 22 (P<0.01 )
A7 FE NK-1R 475 970 5700 26 40 M 3 A% B0 H 0] R 4]
Wi, (HEWENSGE H R B>, W H RS
WIN62577 ¥ B 3% 25, ASMC 1T % %5 & 3% i o /b
(P<0.05) . W33, K4,

*®2 WHKR ASMC # NK-1R R E{ER mRNA Lk

(xxs)
45 % NK-IR JREE(H  NK-1R mRNA
xR 8 90+8 0.0104 + 0.0002
AR 8 130+ 13 0.0171 = 0.0003
1l 3.85 3.97
P1iH <0.01 <0.01

B3 ASMC fi NK-1R M RE s ( x400)
NK-1R F 850 £ A0 M R R AN e, &t (oeole; A xF a4,
NK-1R &R BEEAEAG; B: BERGEEIIAL, NK-1R SRR .

*3 HHKFR ASMC EBHELEE (xzxs)
2151 SR ASMC iERSHUE
TEH X IR AL 8 122+19
I i = 1B E YR A 8 32.1+3.7"
WIN62577 107" mol/L £H 8 28.5+23"
WIN62577 107" mol/L £H 8 227 +3.0™
WING62577 107 mol/L £ 8 17.7 = 1.6""
WIN62577 107 mol/L £ 8 14.1 = 1.4
F1ii 35.26
P1iH <0.05

W a/m SIEH X IR AL, P<0.01; b /s -5 020G 18 &9
HILHE, P<0.05; c 785 WIN62577 107" mol/L 41 L %%, P<0.05;
d 7% 5 WIN62577 107" mol/L 41 H #, P<0.05; e 78 5 WIN62577
107 mol/L £ b 4%, P<0.05,

4 Transwell /NZE # il X 5 ASMC BYER (HiAk

FYeft, x100) A IEWXTIEYL, ASMC RYIT B E0R i /b
B: BN GE AL, ASMC M iIERBEUR Ik £; C: WING2577
107" mol/L 41, ASMC A9 1T % %t 4 W% Wy /< 3 5 98 41 2D
D: WIN62577 107" mol/L 4, ASMC [ 1T #% % it % WIN62577 107
" mol/L 21 /0 E: WING62577 107 mol/L 41, ASMC 14 3T B4 5§ &t 8%
WIN62577 107" mol/L £0/0; F: WIN62577 10 mol/L. 41, ASMC I
SERSRHE RS WING2577 107 mol/L 4170,

TSR I 195 9] v, ASMC 2 H PR ) <G
PIIEE 0185 sh 9 A I T e, X — IR FR NS
WL RE AR Py Gizyeki %5 1 K BLE I
ity 2Pk K VRS 24 h, S ROIRES P B LR £ 4k 4
JH0 S i G, [ UL BT A4 4 e 5 2 R R
DU 240 PR B, 2 R PR A A Y R R B UL 22 R 2
¥, IF AT S i i LA A2, R X
LB ZF 2 41 M AR A T RS2 R R T 70 LA i, 3
— B o R AT RE I iy ST B AR A AT U
BCR, FOMA IR Bos, WUSET 4E 40 i RE 5 7
R, ARSI E, Jf B2 5
DAY 1z 44015 1) P 200 6 %) R A FH L S PN R 40
MTET L 5 S T-U LAN Af AE R < Ry g 1

AR AR BN, B IE E ] ASMC iE
BECR B L, R/R ASMC 1B 0l fE & W iy
SEEMEZERHEE, B ERK SP Tz
O3 A TR R A R Ge, AE 32 2040 E
BF, SPAJ i B A s R AL 2, S 5
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/E élﬂ H@i E R ﬁ *z R é:}. ,f t E/‘J ﬂﬁ s l12'14JO I ’ﬁf ﬂi lj[l_‘ asthmatic rat airway smooth muscle cell proliferation, migration,

A 5 NK-1R 78 ASMC H iy Rk 9 HiiE, AR5 A
PR, NK-1R 76K Bl ASMC 14 28 it Ji55 Kz 41 i 5 v 1
AR, I MG SGE B KR ASMC H NK-1R
) mRNA FIEE [ SRR R0 I B B i 2, X
S SPAET ASMC FOFERIFITTIE .

WFE & B, iz F NK-1R #sh 70 a] LA i 2% )
BT MR LA M. PR A Ak e v, S
NK-1R % 3% £ P 09 45 U 7 LY303870 B, P4 Fi 24
L 114 A2 e 1 1 B o O A K
B, WIN62577 RT3 ik R AR A Pt P 4% 2 Wk B ok o
% Wy A e M T, (HJR NK-IR W B A
MR WARIE . AWFFE R, 44T WING62577 BHIKT
NK-1R J& 7] U] ASMC 19378, £ 8] NK-1R 7£
ASMC iEFE e 25 2R, i W st il 28 ik S
Wl 5 HAZ R (NK-1R) 254, i ASMC 1iTF,
MR GE R LA KR, DB r B
VT ARTEE IR K AEDLE], B NK-1R F5H057 A
TMANE] ASMC 9328 7T 2 By ¥ I i < 1 H 98 1Y
Brigte, (AR RAN

(2 % x W]
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