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cells from varicose great saphenous vein

LI Yuan', BEI Yuanyuan', YU Dan', XU Yongbo®, LI Kun’, CHU Haibo®

(1. Graduate Faculty, Weifang Medical University, Weifang, Shandong 261053, China; 2. Center of General Surgery, the 89th Hospital of PLA,
Weifang, Shandong 261021, China)

Abstract Objective: To investigate the changes in phenotype and function of vascular smooth muscle cells (VSMCs) from
varicose great saphenous vein.
Methods: Thirty specimens of varicose great saphenous vein (varicose group) and 15 specimens of normal great
saphenous vein (normal group) were collected, and the VSMCs in the two groups of specimens were isolated and
cultured. In the two groups of VSMCs, the proliferation, migration, adhesion and aging status and cytoskeletal
protein expression, as well as the expressions of apoptosis associated factors and extracellular matrix metabolism
associated factors were determined.

Results: In VSMCs of varicose group compared with VSMCs of normal group, the expression of cytoskeletal
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protein F-actin was increased; the proliferative ability and numbers of migrating, adhering, and aging cells were
significantly increased (all P<0.0S); the mRNA and protein expressions of pro-apoptotic factor Bas and apoptotic
executioner caspase-3 were significantly decreased, while mRNA and protein expressions of anti-apoptotic factor
Bcl-2 was significantly increased (all P<0.05); the mRNA and protein expressions of matrix metalloproteinases
(MMP-2 and MMP-9) and matrix metalloproteinase inhibitors (TIMP-1 and TIMP-1) were significantly
increased (all P<0.05).

Conclusion: VSMCs from varicose great saphenous vein feature evident dedifferentiation and demonstrate

increased proliferative and synthetic capacity. These phenotypic and functional abnormalities in VSMCs may be

one of the pathogeneses for varicosity.
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DMEM /& #5538 36 (HyClone, 32 ) ; M4k
Mg (HyClone, FE) ; MEHM (HyClone,
EKHE) ; R FEIISIER («-SMA)
ik (b EemEwaARAE, TE) ;
Cell Counting Kitikfl & (H= RAEMRHEARL
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B —F L WE H mE R & (LN Gk N = 2 Bl 4
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Sciences, Fi+ ) ; TRIzol (JbEEE NI ALY
FARABRAH, E ) ;5 SYBR PrimeScript RT-
PCR Kit IIEAHK ST & (R 59 T 7
ARAR, FHE) ; MMP-2, MMP-9, TIMP-1,
TIMP-24ifk ( Abcam, FZ[E ) ; /NEPLP -actin
itk (b EeEmAewaRAR, PE) ;
Bax. Bel-2. caspase-3311& ( Cell Signaling
Technology, FE) ; CO,3E4 ( Thermo, 3£
E ) 5 Boyden/INE (VLR[BS B2 AL SR T,
FE) ; EEPRY ( Bio-Rad Laboratories, £H ) ;
PO RMEBE (Leica, fEM ) 5 2¢6E RPCRX
( Bio-RadIQ5, [ ) .
1.3 A&
1.8.1 VSMCs & &34 AT RBUE T LW KK
ERIKFRAS 3 em, HRBFEE T 2 4R S g 7 4121, 1R
FEEg w3 T %, SRR AR LK A, H PBS
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BT 25 mL BRI, MAE 20% JiG 4 1T
) DMEM 35329 3~4 mL. KA A B iR s |,
TE37 C. & 5%CO, ME AP HE 4~5h )5, &
BB, M RRERRAE, &3 dH
ol REEFRWE, 12~14 d )5, B8 038 P gL,
B S AT AR s, Rf 3~4 JE S A Ml & B A
WRIH AR AR 3~5 AT )5
A g oAUl

1.8.2 VSMCs %2 JFAUE IR VSMCs 12~14 d,

B 1 IEE VSMCs &kE
PRAK (x40) 5 D:
Figure 1 Normal phenotype of the VSMCs

B8 BT Won . A A e, Sk
SR SMERIZ A2 A e, 22K
BRI, REMELIEM . FR0 22 AL SRIE,
ARBEA -0 3~4 )T, M0ES B If-F
rHEs, A se 0y A . BT A0 SR E T
WERSKEZESER, 7ERIKIER—ZEER
f5s UL o -SMA S REH G YL ()5 T UL 35 Ay
AL, BN RMEgE (E 1) .

A: VSMCs JERAINS: ( x40) 5 B: VSMCs ERAIEHEZMIE ( x100) 5 C: VSMCs &2 “IEAR"
o -SMA BBEDLYLEFTE (% 400)
A: Halo formation of the VSMCs (x40); B: VSMCs presenting a fusiform or polygonal shape

(x100); C: Peak-valley-like growth of the VSMCs (x40); C: Positive immunofluorescent staining for a-SMA (x400)
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80% , W FEA&FLEE R HE, CCK-8 KA M B TR HELL 1:10
LR &R IMAFLA, 8N E 60 min, [iFs
A 5E 4% FL I K 450 nm 4B WG RE

1.3.4 @it Ben KM R Boyden /NE LM
SLAAMIIT RS . LA 2 x 10* 40 /mL 25 B4 100 pL 48
MBI E A Boyden /NE L%, SR N =,
BHT37 C. %5% CO,EFAMANTE 8 hF,
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M, At 3 ARSI A A

BUOHF 2480,

1.3.7 e m RApnl RN F-actin 9OGARIC YL A
AN 40 R . VSMCs FH R 2R B Ak S 3 R 1
B A b, K E 40% A4y, PBSIHVE2 M, 4%
% B W A 5E 10 min, PBS W5V 3 #i. 1% BSA &
HEEFA] 30 min J5 A FITC-Phalloidin (5 pg/mL) ,

37 °C M % Y {4 30 min, PBS 3 ¥E 3 8, Sl A
DAPI, 37 CHJt44(t 15 min, PBS #¥E 3 K, %
S R R R, 26 B T ( x 400 )IEE IR,
1.3.8 #AXAZ T PCRAMABA TS TFLE5 ECM
KA X B F mRNA & & 4 g B RNA %
TRIzol I LW HB 4L UL, ¥ T DEPC AbFEAY £ B
TRk, -80CIRAFH M . Pt & RT-PCR K H
SYBR Green %, MCHHE Y FI N 1 Fix,

SCE R LA K S GAPDH 1E N N 2, DL 4l K
(PCR %%, JC RNase) fE N BIPEXT B, 25 550 Hr
e 27 SOOI R ALY I ROR

F1 BEXERBSIYF IR EFE RN

Table1 Sequences of the primers and lengths of their products
7PN
AP EtZl2]l
(bp)
Bax i 5-ATCTTTGCTGGAGACAAATTCTGGA-3'

Tif: 5-GCTTCAGGTAATAGGCACCCTTGA-3' 139

Bel2  Fiff: 5-CCTGTGGATGACTGAGTACCTGAAC-3' .
T#: 5-CAGAGTCTTCAGAGACAGCCAGGA-3'

caspase-3 _|Ji#: 5-GACTCTGGAATATCCCTGGACAACA-3' 140
T 5-AGGTTTGCTGCATCGACATCTG-3'

MMP2  Fii#: 5-ATCTTTGCTGGAGACAAATTCTGGA-3! 175
Tf: 5-GCTTCAGGTAATAGGCACCCTTGA-3'

MMP9  Fiif: 5-ACGCACGACGTCTTCCAGTA-3' o
Tii%: 5-CCACCTGGTTCAACTCACTCC -3'

TIMP-1  FJi#: 5-CCTTATACCAGCGTTATGAGATCAA-3' -
TE: 5-AGTGATGTGCAAGAGTCCATCC-3!

TIMP2  Fii#: 5-CTGGACGTTGGAGGAAAGAAGG-3' 48
Ti#: 5-CCATCTGGTACCTGTGGTTCAGG-3!

GAPDH Fif: 5-GCACCGTCAAGGCTGAGAAC-3' .

Fif: 5-TGGTGAAGACGCCAGTGGA-3'
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20 CUKFIRAE & o TR AR . sy B, HERS
IMAEERES, PE1T SDS-PAGE W13k %y 3.5 h, %%
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HUW 1 h, —PL4 CORKFHEF LK. TBST &% Uk
% 5% 10 min/count, —PLEIRIFE 1 h, TBST &
DT 5 x 10 min/count, Al ECL & Y6l T 15 %
MR, B R Image-) EIE 20 M k44
HEAT RN 5347 o
1.4 SGitF4abE

K HISPSS 18.04¢ = A A7 40 B, Hdi A3y
o brifE2E (=) F£on, WALEI 2 TR R
WIS BEAR UGS, P<0.05 022 A Giit2¢ 7 L.

2 & =R

2.1 VSMCs 55 8E 1146

CCK-8AG M 25 B 7w, il 5K 41 VSMCs 4 g 1%
FHECR S IEF A VSMCsH LW B £, 25 A4
e X (P<0.05) (K2) .

0.6 P<0.05

0.5+
0.4
0.34

0.2

OD {f (450nm )

0.14

IEH A il sk

B2 W4 VSMCs H3EAE NI LI
Figure 2 Comparison of the proliferative abilities between the two

groups of VSMCs

2.2 VSMCs ZhHt&E F1 46

i 5k 20 VSMCs Al IE & 41 VSMC s 41 At %6 K 2
JEART ., SIEWAVSMCsH#, k4l VSMCs4l
MM 2, ZRASI¥E XL (P<0.05)
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351 P<0.05
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ZhFfram g (4>)

IEHR i s2H

3 4 VSMCs FM4MS T ( x 100 ) SHELLE
Figure3 Comparison of the distribution (x100) and number of the adherent cells between the two groups of VSMCs

2.3 VSMCs T 8E & VSMCs b8, sk 40 VSMCsiF 7% 4 i & B 4
WAHVSMCsEH Y MEEAR. S51EHH Z, ZRASITFEX (P<0.05) (K4) .

707
P<0.05

60- - -
ol i3k I
50+
40-
304

20+

R AR (4>)

10+

IR IS4

4 THH VSMCs iT% 447 ( x100) 5%
Figure4 Comparison of the distribution (x100) and number of the migrating cells between the two groups of VSMCs

2.4 VSMCs T EEe VSMCs b8, sk 4 VSMCs 5 32 4 it 5 & B 1 3
W VSMCs I ZMMWEE AR, SiEwAH %2, ZRASIFEX (P<0.05) (K5) .

30
P<0.05

341 sk 259 T

201
151 T

10+

LRSI (4>)

IR LS

B 5 WA VSMCs ZEMST ( x 100 ) SHELLE
Figure 5 Comparison of the distribution (x100) and number of the aging cells between the two groups of VSMCs
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2.5 VSMCs BZEL @

Mok HVSMCs N F-actind® £, R3¢ drn] I
N A Y2y, SRR R R, IE R 4L VSMCs

IEHA

B F-actindd A5 5 A0 0L, 4008 P B 29 0T DL 22040k &5
(I U e SR o= N W A 3 o S & iR o 153
K (Ke6) .

6 TiH VSMCs HfaEZRERE ( x400)
Figure 6 Cytoskeleton staining of the two groups of VSMCs (x400)

2.6 ZHREAT-HE XM
2.6.1
1E H 2H VSMCs [t %,

Bax. Bcl-2, caspase-3 mRNA %k ik 5
il 5 20 VSMCs /19 Bax 5

>,

caspase-3 mRNA 2% 1K BH U
2% 35 W) B 5 3
P<0.05) (KBl 7) .

M Bel-2 mRNA
ERWAEFRITFE XL (Y

P<0.05

1.21 1.8 1.2
- P<0.05 i 161 T Elﬂ P<0.05
4 10 j@! v iﬂf 1.0
=
% 0.8 = 1.2 = 0.8 T
= 0.61 L e Z 06
Z, z o) z,
g 0.4 E 0.6 e 0.4
: a 0.4 %
£ 024 E a9l 2 0.2
£
0 0 S 0
I sk Ze IEHA ik 2e IEH A ke

7 PZH VSMCs T 1#HXEF mRNA Rix
Figure 7 'The mRNA expressions of the apoptosis associated factors in the two groups of VSMCs

2.6.2 Bax. Bcl-2. caspase-3 BG4 % HSIEW4
VSMCs b %, #h 5K 41 VSMCs [ Bax 5 caspase-3
T A W, T Bel-2 25 1 0k ) B i 16
ZRWEgHEE X (B P<0.05) (E8) .

2.7 ER&BEABRERINGFIHRIE

2.7.1 MMP-2, MMP-9, TIMP-1, TIMP-2 mRNA
ki HIEW 4 VSMCs Ho Az, k4l vSMCs
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MMP-2, MMP-9. TIMP-1. TIMP-2 mRNA % ik ¥
WY BN, 22 A Gt X (¥ P<0.05)( 19 ),
2.7.2 MMP-2, MMP-9, TIMP-1, TIMP-2 & &
5 IE % 41 VSMCs H %, il 5K 41 VSMCs
MMP-2, MMP-9, TIMP-1., TIMP-2 & (4 & &4 1 i
wahn, ZRWAESIFEE L (¥ P<0.05) (E10) .
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EHU ok

L1

8 Wizl VSMCs ATHXEFEARRIE
Figure 8 The protein expressions of the apoptosis associated factors in the two groups of VSMCs

9 4 VSMCs EFE&EEEERIMEY mANA Fik

Figure 9 The mRNA expressions of the extracellular matrix metabolism associated factors in the two groups of VSMCs
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1.4 s 0.45 — 005

EHH ikt i 12 - 45040 T
X 0 %_!0.35
MMP-2 74 kD ﬁ 0'8 %g-;‘;
06 F{.{io:zo
: ?0.15

92 kD S 04 S0.10 .
MMP-9 = 02 =005
78 kD 0 0
IEH sk 2H IEH 5Kk 2H
TIMP-1 23 kD 0.6 P<0.05 0.8 P<0.05

i 0.5 o 0-7 T
K] L ) 0.6
# 04 ® 05
TIMP-2 24kD @ 03 ﬁ{ 0.4
- o 0.3

02 ) T
= L S 02
& 01 E o1
3 -actin 43 kD 0 0
EHA HHETN IEHAH HiakeH

E 10 MAEREREEQBERMNFNEBNRE

Figure 10 The protein expressions of the extracellular matrix metabolism associated factors in the two groups of VSMCs
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(B AFAE N AEIE &, JF 52 e 240 Bf o 9 . 240 i o3 fk A
AN F2 o AR I RAG B G e T, PR 4N M 3R AL EE
PRI 20 i 3 TR A Ak 2 A0 e T O 0 SRR 5 AR
(calponin ) A] 5 LZhEE FLF 4RSS G a e ALsh 3 2R
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Mok # bk VSMCs YIS 5 . B . T8 . =2
WG, F-actinfe(d WoRGZE5MIG L, X —
VSMCs 3 5 Il REAE b A9 25 5 5 Xiao % 17 18 25
R—3. G5 ERW, 40 B LTI 25 VSMCs
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A0 0] 2 W 240 i () ST AL RE D o SCRRY TR, B SRD
Hr ik = TR T 5 Z VSMCs R AL DI RE 58 o It
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VSMCS{EU%i?FBaXﬂIC&spase—?) mRNA ik fll
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56 2 3 T W AE 95 YA 4 22 RN A i 2 e AR (F
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