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BE  ATESTKELBTIRFESGIRBAARIAIE, KT T BEHRG RS
d- B T3t R KA AR B Bk e B 7 L4 i, GbaSM-4 it #54k 49 847%. A Boyden ) & K4
A, d- BF T EAIRH GbaSM-4 bt B R. RERALERT, Ad-RETHEATAH
GbaSM-4 tafieth R A ILh & & ik A Aty M. A T t—F @A d- b TREFFILmAC
EASAE R 49 - F AL, A RT-PCR 7 ik M 2] £ GbaSM-4 e A A o7 B IR AR LRLAZARZ AR 8
FAR, LR YRR LEBRARARZ AR 69 45 S I 4R F R4 RS A UL I GE 69 X 4288 — IUIRE & 24k
# B4 (myosin light chain kinase, MLCK)#% %] #] ML-94% | GbaSM-4 48 fit./5 , & #.d- &.& T *F GbaSM-
4 R E R AR R AR B 644, KA RNA TR, &3 H4E GbaSM-4 4m it i) MLCK # &
ARKP T, WEI| d- BF T GbaSM-4 ety s 41 A A R a9 dr4). LRFRLEREK
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1.1 ##

Boyden /NE &! 5 4 Neuro Probe MBC96 Z!jta1k,
/= (Neuro Probe 22 &) 7= ih); -d- & iv T B H A
R o7 BUAHR £ BEAD BR324 (n AChR) #1771
B 32 f Bsl(methyllycaconitine), FRPTULERE (54
%5 (myosin light chain kinase, MLCK) 20 kDa A1 Ek
R RN A TR AR K36 AT MLC20 B fEHi ik
MY21 T Sigma 2 7]; FUTEE /D RNA T
(Silencer siRNA)& 7 & F1 M 40 il 3] H %+ DNA(Cells-

d- BET: MEVFEISE: MRTH: BEIBERZE: UREaREE

to-cDNA IR F &M T Ambion A #); B2 EE
A 4% 2 N I 22 45 (Advantage 2 PCR Enzyme System)iz
F& 0 BD EWFIE A E = MEILIE A Gibeo
BRL A ®) = fho
1.2 RpakESF

SEXEULAH L GbaSM-4,  SRIE T K B K i 2 s 3
fke, HHARBEERKFEHEY. GbaSM-4
MW EH 10% /NE M7 ¥ DMEM Bi5R3k, 7 37
Ty &FH 5%CO, K ZEABIEFM TR FF.
1.3 Boyden /NEXL

K FH 8 K ) Boyden /=R WS A HUT B AE L
B0 #504 K BA Y GbaSM-4 40 i (58 3~7 fR) AT 5L
¥, ¥ GbaSM-4 440G LA 2 X 105 4> /ml &
EAELIME . & 0.5% /N ILE F & F 1) DMEM 1
FREFREFE . BN MBI S0 L, 737 i Boyden
NEHEE, B450 W SHEARKE - JEEH T 6 X
108~6 X 10 mol/L)/) DMEM 85353, finA Boyden
NERTE. ETFREUeEE 1 RRRRR
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FREETFLUEIEAHRE . % Boyden NEE T 37 CTH
5%CO, FIRE A 1 3597 10 ho HUH Boyden /NE N
MITFLIERR, H F KT A 2 FLIE R T 2 i 40 i
[ %€, AT Giemsa Jetf. 7 B T REHLIZ R
B, R LARZ R HEE o 7EHIF S0
o, SR AN [R) VR BE (V) MR, 2 B FE Bt 52 A S M A1
FH R R AL PE4H 2 1 ho 7E Boyden Im F/NE
e, BMAAH R R . ALK ER 3
K, SRBCFHE, rEREE, #ITcRES
T
1.4 SIEENE

5 IR ) GbaSM-4 41 i FH 7iv4 1 A= 28 2h 7K ¥E 3
0 I 100 pl & Eh34# (1 mol/L Tris, 5 mol/L
NaCl,0.5 mol/L EDTA, 20%Triton X-100, 10% fii % iH
%), KA Bradford 2l & 40 M e v B F1 IR
. H SDS LK, SRR B A i % PVDF
fiE, FIPT 130-kDa. i 210-kDa B FH V% ) MLCK
B REHUAR ECL B/ R4, K140 i ) MLCK (¥
FIEKF.
1.5 RNA Tt

AR 38 X B 4 Bl MLCK R £R 57 /7 51 4 VH A B 1
siRNA. N FAHITER#E /N RNA T 3R S
B AE dsRNA . A EET5 4 5'-AATGTCGTA-
CAGGTCAGATACCCTGTCTC-3', Jz X 555K 5'-
AAGTATCTGACCTGTACGACACCTG TCTC-3'. %
4 i dsSRNA $£ 4 GbaSM-4 #i . #4948 h J5,
FA 02 B VR AG U 40 2 9 MLCK R IEKF 224k
BEEE INATAAT b FE AR I RNA T4 H B i) GbaSM-4 41
P g BR A %) B
1.6 RT-PCR

{5 FH A\ 40 ffd 1) 5 % DNA X7 & 32 B GbaSM-4
o) S RNA . R4S 2 MIEFLEhY) o7 BLUHEBR £ Bt
BEARSZ AR AR <7 751 311 PCR 514 51407514
WA L5 5'-GAGAAGAACCAAGTTTT-
AACCACCAA-3', T34 5'-GACCAGGAC-
CCAAACTTCAGTTTGCA-3'. PCR #1F 35 B A1
2 ZREHE R NI RGN SRR T. PCR
A 0.9% SENERE KRN, H BBk 317 bp.
A& P44t cDNA B (147 bp) k BH X B .
1.7 ®RERAEE

EA RS SR N AR M 25 3 R R 1 X
1054/ FLEARARE, KSR, 24 hJ5HH 6 X 10 mol/L
d- e T M 2 he KRG, 7E4 CHEEREE

48 15 min, FPBS ¥£5 min. HIE5 YTy
TEFESCERIROE 7 VEEES) . 7 BX41 Olympus %t
BB PR

2 #R
2.1 A TIRFEMLETEMMAEHITRE

MRS M Ry T AR B U I, R
96X 108~6 X 10 mol/L ff) d- J& i T 1E A atk X+
#17 Boyden /NESELR:, BICRGHE N T i
LAl TR 2w . 45 R B, SXFAlAHE, 6
X 107 mol/L [f] d- J& i T v B B {2 it GbaSM-4 4 fill
HIIER(P<0.05); *4d- JE i TWE K 6 X 10 ° mol/L
i, HARREIT# /E BN B 2.(P<0.01); {HZY
d- et TRE KT 6 X 10°° mol/L i, AL 340 iy
IR BOAE FE W58 (8 1A). 24 Boyden /NE 1 I
JEFXT N T 20 d- Je T B R 77 s B IR A
M 72 hisf, &I 6 X 108 mol/L WK E K d- Jei ] af
B B e GbaSM-4 41 IiLFE, 7F 6 X 10 mol/L
K 6 X 107 mol/L IIKEER, HAZHE GbaSM-4 41 fi
IEB IR A B2 (P<0.01) (K IB). RSz &
B, d- el TR a4l il A i sodE W% o 6 X 10°¢
mol/L, KbFEANMERT A4 2 he #RJ5, N H] FITC #x
10 1) R K (phalloidin) BH 4T S yE 2% e Y ta,, #a
GbaSM-4 41 il N L3 & FI I R IR R o A il ), &%
REIR, {E GbaSM-4 4l ffirh 2 & ERIE A% 1) X L 5h
HE KRR RN (B 1C) o 4% Lk 5 7k 4 K Ak 3
@410 h, 3R1G T HH[E A S050 45 R (KBS .
2.2 MWW CEBERZASRET (3 meE T8
MAIT R KR

iz RT-PCR J5:4F GbaSM-4 4l fitg k& 1) T
o7 BUIHBR £ B AR SZ /& mRNA [11&IE, 4 317 bp(&]
2A). F o7 BUMEBR 2 B IE 6k 52 A4 e S5 e ol 75 R
R RO TG EEAM 1 h 5, WEE6 X 10 mol/L ]
d- el T XA T A AE . S5 AR, 24
Feb BRIV R IA S 1 X 108 mol/L A2 X 10°®
mol/L f, d- Ja ity T 5 T I 12 2k 40 i #% 1 F 52 3
B2 KMH (P<0.01)(& 2B). -
23 RERREHMIBER ST RHMMMEIER S
B1ER

MN.HA] Ambion 2 A AR &, AN TALSAE K 21
bp £ XF MLCK HIXUEE/N T4 RNA F Wi. ¥ dsRNA
Y% GbaSM-4 M k1T MLCK ] RNA T3k, %
R EN AN S5 R SR, 40 M P9 MLCK ) 355 /K - #
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A: RT-PCR A& I ML 5511y WAL o7 2R LM 52 Ak ik . 1:
marker; 2: BHYEXT (P74 4 147 bp (1) DNA )1 ); 3: 950415 4; 1]
PERG B HIAS [ o J5 400 T 750 HH0 A 71 b 8 Ak JHET e L A0 0T
Boyden /PNERZIM XS d- Jé b 155 0L UE A0 LI B A TH Y5
XML, K% "P<0.05, “"P<0.01,

W N %, Boyden /NESEEGAM d- Je T 41 ML
FE I fE )y il 2232 B0 (P<0.01) .« #£ 21 bp X% RNA
Jr W A0 4T LS AR A 9 AT B de Al i, R
MLCK &IEKT- LA, d- Jé it | IR 4 Mo 7% R
I ARZ (K 3A, K 3B). s H MLCK % 7
PERIHE PR ML-9 2B A )i, 48 Boyden /N KG
Wy, g5 ML-9 ol R 23] d- Je T 4 4 g
T HIE I (P<0.01) (& 3C).
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AR, LASCHAEFIPLA H A A DRI o A7 STk AR
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(A) AR . 458 T, 6 X 10 ©mol/L #
K MLCK FER d- Je 0 1A AR LT RE B8 ) A gt 44 JE 1 o 1
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A ST TS T W R A . LR S,
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60 r —l— f)”u

o 0T T JE Tt T AE T 952 A Rk 2 BEU 2 A, SR
g a0f Z R A T 9 FhOR IR o0 W BEFALIE®,  Jer
T o7 WP 52 AR R B R T B R A . K
20 TR TR T RS T L L Z I, o7 Y
0} ii_A AR, ARG AT T 9IS IR 1
0 H RT-PCR JjiA45 R 75, GbaSM-4 AL A 171 JH
! 2 3 Bl £ BB AR 07 WF 7 /A mRNA [F)214; K Boyden
© 70 NELI R, d- JEtT] i GbaSM-4 AT 2 fig
60l T 3 BH AR, LR B, 007 S 7 A S 0 ) o
sot A J AR B PR 8 B g . AR 2 RN, d-
2 wl JETT T A GbaSM-4 4 UL A (KR 11211 v fl A2 i o
5 30t S0 M 22 TR0 TR B o7 WV 355 53 A i A 3 4 T 1
= ot T rﬁ*¥ﬁm%%WﬁmMux£rmwk%mw
0l - FHUO G B -1 UL AR M P 8- R T
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A: 1] Western CIIEGI " RNA F-H0AE H Jei 4% 3 Lam is MLCK
HOREATHIEN . 1 pREATATAR I R 4L 2: KRS RNA
FALR R i 3. T RNA US4 . B: RNA T3t
JEARR a- Bl VIR R BE Ty . 1 RS AT AN A B Y X P4
2: AL RNA )T BERAS AL 30 AT RNA FIAYES 4. C:
JH MLCK F55041 ML-9 FiJGANRE fn P WL, Mg d- el )
IR 40 PRAT A& fie b . S d AL, K55 " P<0.01.

F(PDGF) 7. PDGF J&—> 1 AL 41 o o) 54
S, RSN R BN R, BT E
JHRARSEFr LA e e 2 N 2T R . AP
T LA B (PRS00 AT AR 5 NS I 2 . A1
WAG 550 IO EE 10 40 BB 2 85 11 i e A 4
ML PR A T A5 AR

T HVH e TP LA T R RE ) 5
W, AHHST R Boyden /N3 S R 5 96 e (6,
Rl 1 AE d- e T /TR P ULAD f 0E A% e ) Rl
WLah & o An G AR & 32k . BFUEE B,
ARG EIR FE I JE T ] A GbaSM-4 A1 g TR HE J)

A, SRJ55 MLCK AHEARH], ATt Lk 55 1,
SECFRISGE . FATIEH MLCK ks S 55 407
ML-9 F1 RNA T-#0% 7775, B T ed 1 ety
LA BT R MLCK £ E 25X i . 455
/Ry 4 MLCK MER 22130815, d- el TRt
S0 M2 R AR A2 BT 25 Lk, el
TROEA PR IR R A T LA T RS
HorF UL e 5 o7 TYHEGE £ AL 852 44 K MLCK
EH G Ik, W B ko FERE AL A R L
DI K &
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Effect of d-Nicotine on Migration of Vascular Smooth Muscle Cells

Li-Hong Ye*, Tie-Jun Zhao, Xiao-Dong Zhang*, Sheng Li!
(College of Life Sciences, Nankai University, Tianjin 300071, China )

Abstract In order to demonstrate the relationship between smoking and arteriosclerosis the effect of d-
nicotine on migration of vascular smooth muscle GbaSM-4 cells, a cell line of vascular smooth muscle cells (VSMCs)
derived from guinea pig brain basilar arteries, was investigated. It was found that d-nicotine was able to promote the
migration of the cells by Boyden’s chamber assay. The expression and distribution of actin were increased in the
body and lamellipodia of GbaSM-4 cells by immunofluorescent staining. The acetylcholine receptor (0.7-nAChR)
was detectable in GbaSM-4 cells by RT-PCR. The effect of inducing migration was inhibited by an a7-nAChR
antagonist (methyllycaconitine) and an antagonist (ML-9) of myosin light chain kinase (MLCK) in the cells. And the
effect of inducing migration was also depressed by down-regulating MLCK through RNA interference. The data
demonstrated that the d-nicotine promotes the migration of vascular smooth muscle as chemotaxis, in which o7-
nAChR and MLCK are involved in the molecular mechanism. The finding provides experimental evidence for smok-
ing resulting in arteriosclerosis.

Key words d-nicotine; vascular smooth muscle cells; migration; nicotinic acetylcholine receptor; myosin
light chain kinase
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