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[Abstract] Objective To explore the method of primary culture and biological characteristics of aortic vascular smooth mus-
cle cells (VSMC) in mice, providing experimental material for cellular and molecular scientific research of vascular disease.
Methods Thoracic and abdominal aortas in mice were isolated and VSMC were obtained by using improved method of tissue piece
inoculation. Digested with trypsin and passaged, VSMC were purified with differential adherence method. The conditions of cellular
morphology and growth were observed under inverted phase contrast microscope,and VSMC were identified with hematoxylin-eosin
(HE) staining and immunofluorescence. Results VSMC were isolated successfully and grown vigorously with good bioactivity, the
cells had a radial or typical "peak-valley" like growth,and showed fusiform,abundant cytoplasm with large and round or oval nucle-
us by HE staining, the expressions of specific cytoplasmic o-smooth muscle actin were positive by immunofluorescence stain. Conclu-

sion It can isolate and cultivate VSMC with high purity and good activity under in vitro conditions with simple, economical, reliable

method.
[Key words ]

1 %5 S ¥ LA it (vascular smooth muscle cells, VSMC) &
—Fh Z T REIRI AN . 32 25 5 0 UL S0 Bk i A BE A o B
W FOES S AT LAAE R 048 5K ) FOOR R R e R . B R
WA VSMC M i BRSE % ) P B [0 Bt 344 5 - 7T T 200 i
S FE AR {8 g 5T 2% BUFe A8 SRy JSU A 1A 2T 4 R TSR L 5 3 JkoOR A
Tk o I s T 2 2 5 R 3l ik I A S5 TR e 7 45 o A5 4 5 0 1)
RAEBYIRSC . R AR SN S 1R T 43 88 3R 43 K & VSMC
AR Y TR R A B o T L TS B Bk Al . Dy 3R VSMC
TR F7 19 B Tl 32 R AT AT P, A BIF 92 78 A% 0 4H 21 B G BE 1k 5% 57
D AR 44t 0 ) B ik b AT BB A O ST T — R B AR LT
SR/ FE Sk VSMC AR I T i BUARGE AN R
1 #REFE

L1 e
111 SE5sh  Jo%s & 7 IR K (SPF) C57BL/6 /MR 3~4

SUMEREAS B, 8 JH W DL b, I AR I AR S 58 3h M A BR 4
W& A& IE 45 0003281,

*  BE&TB . UA BT PR (2013]Y0129D)
€ , E-mail : nclt456 @sina. com,

vascular smooth muscle cells; primary culture;tissue piece; mouse

112 FZREH b/ AR AR B R B IR B 57 (HG/
DMEM).0. 25% & A M . H/# B X R AW W A
HycloneZy w1, Jif 4 1L 7 (FBS) W B Gibeo 2 w5 BT o F- T UL
WLBhE H (o SMAD B st FEHT 7R Abcam 24 A, 0. 01 mol/L
PBS. $ F1 A 1L 2 13 5 B TR 24 06 & (FITO) AR c 1h 2 Hit /)
R 1gG ZHi My A b s A2 & 05 2 Rl 4. 6-T0 Bk-2- 2% ik ng)
(DAPD , Triton X-100 g B Sigma 2\ 7 .

1.1.3  FE&HEHM #EE&T/ESH A Thermo 24 A, CO, 4
B 0 B Sanyo A Al L & AH 2 BB BX41 BISOLE E B
MBI A Olmypus 23 7], L420 &8 2.0 WL B Xiang Yi 24
Al T25 A5 37 M 5 R L B0 45 W B Corning A #] .

1.2 4ifaksss

12,1 JFACKE 3R SUMEME PR AR 5B/ B B F 75, 00 % & R
WA 3 min AMEMEE T B TS . JHA S8 5 7 W I8
TR IR R L PR 2 e A R R 5 5 30 6 50 A 00 5 B B 0N UL .
TR B i MO NG R o SRS A O T IR R A IRRE B9 /N0 Al M

PEFE B A AT (1988 —) L AE B 1« F2 2 N E5E o Y ST 5 I R P, & 18



FERES 2015 F 9 A% 44 5% 25

B I e 3 Bl bk 9 ST BB S PBS W RUBLD 1 1 7%
mpy. F PBSWRIRE R VRN 2~3 i, 12 kAT A 45 3k 56
I A5 e e U S B LA S LA 5 4 Uk 2 LA P A 1 I ¥ R 45 4
JH o BT L B A /0N S A L T A I S I o A A B Y B
i LR AE L0 2L, P ER R BT 9\ 1m0 5 IF i A5 M BR B 25 B /DN O 34
I8 PO DA 25 B I 46 PN B 4t i, PBS IR Uk o O 1l 8 B
AT —BEF M, A 2~3 mL 0. 25 % 5 8 (1 B 0 B 1L
10 min J&5 ¥ A58 4 55 3% W CEORLP0D b, T ER B 98 1 45 B Y
AL mm® K/NBALSUE, 1 6 L ST 8 AL S 5
F 25 em® BR SRR AISUR M BR 29 3~5 mm, /0 R By
FEHH L RPN 5 mL & 20.00% FBS f§ HG/DMEM (£ %
VORI FW . E 85 T 37 C.5.00% CO, i 8 B 55 3% 44
R TR 0 R E B SR 1 5~2. 0 h, FR A AL A ARV B T
LB J A B B 7R BT (A U B R TR SR P L Ak
2 FF e A ) R SR 3 R R S A Bl . 4~5 d B R
W JE B 5~7 RE T IR .

1.2.2 fEfRER3% Wi sl IHES R A 2 mL PBS
WL 2 WIS F, MA 1~2 mL 0. 25 % i % (4 M - 2 min
IEE AU - i BT e Al N 8 N i DA e e 2
B S7 RPN S SE 2B FR R 3~4 mL & LAk, AW R E R
0 b TV T 87 40 O 2 00 T BV TR R AN MK . 15 min
Jei > ) FH 22 0 B T 0 4% o AT N G R L B T A AT e
B AB LA L1 200 r/min B0 3 min, I LV A SE &
BB 0% AR EVHUS WA MR E 12 1~1: 3 1)
LU He b BB B SR Ak 8K 55 . DU MBI IR AR ] L A%
ORI 5~7 d,

1.3 e

1.3.1 BA¥EE

1.3.1.1 @BIEMESHE A S AL AR IR0 6 8 & A0
2 WA MLEE VSMC [ KIRTE 25 A K e i K HES
K5,

-

ALEE S KB5S 8 RsCff 12 K,

3471

1.3.1.2 HAZEPaHE MG 8% P3 L VSMC 41 i
0. 25 Y0 [ 25 1 6 A5 0T AL 5 DAL 510 A4 ffg # R+ 4
ANTEBE R 24 FUAR PR 4 E B T 37 °CL5.00% CO,
B 9% .24, 0 h JF I 40 M€ ) . PBS W Pk ¥ 3 ¥ .3 min/
7K.95.00% LW € 15 min, PBS ¥ ¥E% 2 K. 3 min/¥K. {7
HE Yo, f Ja A M et A 1E & s T~ g .

1.3.2 fEsotss B P3 X VSMC 4 0. 25 % i
Rt 25 VBT A O TR 400 v B L LA AL 5 < 10" A AN 43 B
BN R 24 FLAR P A 37 °CL5.00% CO, 35 R4 1 5%
24.0 h, FRA0MD B K WG RE AR K R 4B W 5 B 3R TR, PBS IR
7 3 ¥R .3 min/iK 54, 00 % £ B B = R 2 15 min, PBS i vk
% 3 % .3 min/¥K;0.10% Triton X-100 j# % 10 min, PBS ¥t
P 3 U3 min/ W 2 L 3 30 min, B FE L R PR A R BT
o SMA B BB 200 pL (R BB 15 50004 °C 3l 4%, PBS
WPEYE 3 K3 min/ Y il A FITC #xic i 2E /M Bl 1eG
200 pL(FRBERE 9 12 100) =R B E 1.0 h, PBS M Uk ¥% 3
K23 min/ ¥ DAPICL pg/mL) 6 Y% 10 min, HL 561K
FE b J5 58 WA T WA .

2 % ®

2.1 AUMIAERAENL ARG RS 5 KA A TR AN 2 R
AT WS B A2 R e Skt g L 9 VSMC (R 1A) 558 7~9 K
TR A AL G A H 20 200 i ) 28 2 4 e 30 2% 2 S ARl Ak
JE A, AR/ R A TSR (& 1B) 585 10~12 K, Al 48
20 I 57 5 R fl L 22 AN R B2 RARTE L A BOIR 28 2
J AT HE S BB R B £ R R, R R R R K (]
10) . 2 JR A2 A ik A 4B Jo] L HE A 400 B A B Rl A K B4l
i 70. 00 %6 ~80. 00 Yo ML BE R BI AT JE 477510 . 1L 105 40 M 24 K
PS5 d e AR R R 2 R . S 2 g
ORGSR B N T 4ifh, VSMC 1 2 Kl i s 5 I 4 i &=
3~4 fRE AT F R SR .

B 1 VSMC [ER £ 35 (X 100)

AL T A K (X 100) 5 B 40 2 - 28 RE A KK
B2 VSMC HE i

2.2 VSMC HE 3 iigs HE Je )5 1F % 8 M5 T g n]

DA P ER 3 A . VSMC 2 RTE L 40 i BT W 40 D 5T 8 B 4L
0, 4t it TS0 r e Ak A TG (B TR s IR 9 A L B 5 (&
2A) A M A XS RT D A0 A BT AT HE B S I IR B -
HUREAEK (K 2B,

2.3 VSMC s s 859710 P3 S & 45 7 « SMA
G35 5 GRS I S8 7S 2 L B A IE B 1Y o SMA B PE 235, 48 Jifd I
HHETOL. MR ER, mERE T RALEIER R 6 KR
AR A TR A5 8 B L ARG B 3 M (L 3D L B 3R 19 VSMIC 4 i FH
PEFIK 98. 090 L -, 41 B 40 B 4 4T



3472

FEREF 2015 % 9 A% 44 5 25

A:a-SM actin; B: DAPI; C; Merge,

3 VSMC & % o« SM actin S (X 400)

3 3 it

VSMC Fy 5 14 5 F1 3 B8 J2 493 40 1 I 7 96 5 1 2 2 9
SRR L 3T AR L B A0 A 2 N4 TR WS T L L
VSMC 3 E B g 0 42 WF 98 ML M B M 2 1T i8R 5
HA YA S/ VSMC 355 FE B 1915 5 8 S HLEE B 8185
AR LA R R KOIR S B B R VSMC L ik %2
SEYG O Y B A

55 VSMC 1) AR 85 35 Jy % 20 B AL 465 i 1 1k vk A2 21 B
W RETETS R B S R A AR A R AR
Bt L A P I R R i RE R B AR S A A A
ZEDN SRR B 2 B I BEE OR A5 JE A R AR R A, B
G RAE T Z T VSMC R R 7. HAiE G2
DU B ke A, PR LB % TG Z U BE R L B R 2 R A
S 1T B BRI S S R AT R 2 — . AR EES |
LG B Wi BE %, 20t R E B BUOR G X T R, — T
T 7E R 3545 52 4% 13 P B2 A 4UR A 0. 25 % B 2K A i
Ve TR X LR AT 0T Ak AL B, A FE T UK 41 2104 4T TR] 5 AR
P E o Y A S A R A S A R 0 A g 2k
KPR Ty, A R T AL SN BE IS A0 R I 41 2 e 4 i
B, T — 7 I 5 15 G0 4L 4 B BE K OR [ B 2 A 9K 4l
UYL SRR 55 300 TS B R 55 35 0 RIS B EE 3%
R SRR LT T T WG BE IR /D 0 B B R A S S
FE ) 22 4% 19 TR0 MU 348 370 1 ) R K 4 il 4 0 e 1 4% UG O 2
JIT 5 BF [ o 3 B 30 AR g 10 Rl UG 25 2R 5 ¢ ke 5% % ) 1) JfR P
I B 35 T A 4 R B T 9 AR Y BRBE L A — R R B AT B
b A 2 e gt B T T 0 5 o 2 A 2 0 s A kB AR R R R
15 min 25 3 W RE I, AT RE 2% B 0 R A B 1 o 2T 248 40 i A T
= VSMC [y 4z .

R GRAIE S 58 0 BT 3 A8 B AR IR N R AR Y TC TR
WA JC T R 1 A E 40 L A 1 2 A7 0 o B A D AR AR
/N B 32 30 ik ot A 0 e 0 D o o R A e RO A RD AT R IE
AU N A 2T T T AR B IR 3 R4 M B IE R MR E
B NI IR KB S BB I 21 4 e R B e 3
VA 6 F 240 7= 2 A 5 % R G 2% e g e 4R B 1
V431 A SF U] B T Dy =X i T Ak sk B X WRHT sk 2 i 58 475 4
. FIAS ST B B 4L BN BE UL B SR I A I 2 S 2
AN T 3 BORTS RAF - 47 W LA M4 52 M o SMA 58 505k
iUl I AP AT e R I e W N I T e D B A
VSMC, 52 56 25 B4 g 38AH , 0] 5 J5 28 VSMC A 6 1) 52 35 0F 5%
PR A 1 FE AR B

2% 30k

[1] Tuttolomondo A,Di Raimondo D, Pecoraro R,et al. Ath-

erosclerosis as an inflammatory disease[ J]. Curr Pharm
Des,2012,18(28) :4266-4288.

[2] Schoen FJ. Blood vessels, Pathologic basis of disease [ M]. 7th
ed. Philadelphia: Elsevier Saunders,2005:511-514.

[3] Ducasse E,Cosset JM, Eschwege F,et al. Hyperplasia of
the arterial intima due to smooth muscle cell prolifera-
tion. Current data, experimental treatments and perspec-
tives[ J]. J Mal Vasc,2003,28(3):130-144.

(4] RGN IR B M, 55 A0 43 25 3 % S B 283 20 1K F
T LA AR r g Ry B L), o B 9 R A gk AR, 2007, 21
(11):1-5.

(5] XUBE. 7RG BRAT . 45, S mr &6 9] 78 57 T 20 i 1Y 40 &5 45 7
Je %5 (1] ML B 2 B 24 . 2013 ,28(2) : 103-106.

[6] Iyemere VP, Proudfoot D, Weissberg PL, et al. Vascular
smooth muscle cell phenotypic plasticity and the regula-
tion of vascular calcification[ J]. J Intern Med, 2006, 260
(3):192-210.

[7] Hao H,Ropraz P, Verin V,et al. Heterogeneity of smooth
muscle cell populations cultured from pig coronary artery
[J]. Arterioscler Thromb Vasc Biol, 2002,22(7):1093-
1099.

[8] mIfEHIMR, R L. MM FRIMI. 2 bR, Jb a0 A& 45 0
JiR PG &2 /2 ] 52006 : 1~110.

(9] EGu BB AR 4007 5. KR Al /) 3 kT L4 M 4
R IR IR LT ] v O R AR A 2 A 3K 2000, 18(3)
282-283.

L10] X BA L BRAT - BB RE » 55 OG5 R 20 M 1A 1 15 37 T A 2%
Rk s i 5T L], b B2 4 B % 4 2013, 28 (2) : 95-
98.

C1L] Jl R, 55 9 M. /N BR 32 3l Bk 7 38 L 40 B 9 35 3= LT .
i 2 22 51 PR 52005, 25(6) : 564-567.

C12] F3 177 7507 - 8 22 I 55 F/0N BRC WU £F 2 40 if 00 L
20 0 114 3 8 B AR B e [T, M 9 R B4k, 2011,
28(5) :541-547.

L13] J5iEJ8 , £4% X ZR. 06T 30 ik - 48 JUL 40 L 55 5% # JL A [
LT PG PR 24 BE 24l 2002, 42(5) - 157-158.

C14] FEFIE o 2658 A BE 3 Ik P B 40 M 14 43 185 T SR AR B 7 1
ST LB 2 B2 4R . 2013,28(1) :48-51.

OfeRs B :2015-03-18 & 18] [ 97 . 2015-05-15)



