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The effects of Slit2 protein on proliferation and migration of rats vascular smooth muscle cells stimulated by TNF-a
Liu Lihua' .Liu Tao*® ,Wang Haoyu® ,Chen Guiziu®* , Ni Wei* , Deng Xueyun®
(1. Department of Geriatrics ;2. Department of Cardiology ;3. Department of Neurosurgery ,Second Clinical School ,
North Sichuan Medical College Nanchong Central Hospital , Nanchong ,Sichuan 637000 ,China)

Abstract: Objective  To observe the effects of Slit2 protein on the proliferation and migration of VSMCs. Methods The
VSMCs was cultured in our laboratory. The experiment was divided into two parts,part one: VSMCs were divided into normal con-
trol group and experimental groups(culture with 50,75,100,125 and 150 ng/mL Slit2 respectively) ; part two: VSMCs were divided
into normal control group, positive control group(culture with TNF-a 10 ng/ml) and experimental groups(culture with TNF-o 10
ng/mL+Slit2 50 ng/mL,TNF-¢ 10 ng/mL+ Slit2 75ng/mL, TNF-a 10 ng/mL+ Slit2 100 ng/mL, TNF-o 10 ng/mL -+ Slit2 125
ng/ml and TNF-q 10 ng/mL—+Slit2 150 ng/mL respectively). To detect proliferation and migration of VSMCs by CCK-8 and tran-
swell experiment. Results The difference of OD value and numbers of VSMCs has no statistical significance in the presence of Slit2
(P=0.516,P=0.52). The numbers of VSMCs has statistical significance between control and positive control groups(P=0. 00).
The numbers of VSMCs in experimental groups were fewer than positive control group(P<C0. 05) , whereas the difference of OD
value still has no statistical significance between experimental and positive groups (P =0. 173). Conclusion Recombinant Slit2

could inhibits migration in VSMCs induced by TNF-a,whereas it has no effect on proliferation of VSMCs.

Key words: tumor necrosis tactor-alpha; Slit2 protein;muscle,smooth,vascular;cell proliferation;cell movement

SP-8F AL 20 A DA LA v R SE A% B PN R L1 A O 430 DR 1) 4
e &1 5 7 B Jii s A B A 0 I TR R S T P R T B AE
M. 5 R B Slic KRR 2 — Slie2 # H RERH Ik /> AR U
P A4 K ] (platelet derived growth factor, PDGF) i S 1 A F
kS W8 UL 40 il (vascular smooth musle cells, HASMCs) 1T
B, TNF-o 5 PDGF [) )& % ¥ KW 7= 1 76 42 3 - 3 WL 40
B % 19 5 B v, 3 RS 3R ) Y LAY S S AL S AL
FLFEMR A0 TNF-o RES| I Sliez | ki, Hit
YE M Slit2 % TNF-o 75 VSMCs 8945 i ] B84 5% 0 . 3F
W AT AT UE .
1 #RlE5FEE
L1 ARHSAES R B 3 gl ik i % T 3 LA A e )1 b s 2

ER B XA (1985 —) AEBe B, A+, M F o mENBR.  ~

Be2H 2 TR T 4 M BT 50 T A 47 55 9% s DMEM 55 78 ¥R/ i L IR
A+ 13 (FBS) W9 H Hyclone 23 ), 0. 25% JiE % ([ W E In-
vitrogen 23 #], 15 % R HE R R IR AW A KeyGEN 24 ],
TNF-o. F 21k B Slit2 W [ R&D 47 . CCK-8 % ¥ g [ 24 7
Kol 556 & i 48 (Nikon 2 &), H 8 B4R {X (Anthos
A stranswell /N2 (Millipore 22 ) o

1.2 Jiik

1.2.1  Slit2 X M4 1 L2 M 36 F8 0 % i 2 (L) BOuE 4K
AR VSMCs, BLHE B 2 X 10" /mL 45 56 F 96 L, 45 1L
100 pL $FFREE A 520 CO, FrFRA By 37 - 14 40 1 i 0 B fl 5
IR 8000 FE AT W S BE R . S 43y 1E H RS TR R S g
AL IEF O IRAL S 20% FBS 1) DMEM K5 35 W S0 41 & A

HBIF{E#E , E-mail : nclt456 @ sina. com,



TREF 201552 AFH 4455 4M

20% FBS iy DMEM ;32 % &% Slit2 & (A . i Slit2 & (1 09 ik e
3B 50.75,100,125,150 ng/ml., &4 6 MEFL.HE 24
h, SEERZEAT 1 h BfLINA 10 pL CCK-8 W, 4k 224538 1 h
Ji M€ 450 nm P K AW E OD fH. (2) Xt #4& K W
VSMCs DAk B 1X 10" /4L (9 40 Ml B i PP ] transwel /NEE |
%, ] transwel /NE R E 24 FLACHIMA S Slit2 & B 05 57 5
800 pL 43 Ry 1E X R RS2 38 41, 1E % X IR 41 & 20% FBS
) DMEM ¥ 3% S0 50 4l 5 47 2026 FBS i) DMEM #5537 W &
Slit2 & [ . f# Slit2 FEHBHE 4> 5~ 50.75,.100,125,150 ng/
mL. F 37 C.5% CO, BFMh G 24 h 5 AT HK £
FENE IR 5 U /v as R 4800 i I 3R 1T A A 3% 2o 25 1 4 i
W BT /NE R 0. 12045 R e o, 8 B s T it
BOUE BT A0 MI A H (X 2000, A3 9k FEJRBEREEL 9 S HLEF
1.2.2  Slit2 % TNF-o i 3 09 1055 7 5 140 i 45 58 1F 55 09 5%
Wl SIS A3 Sk OF 6T A BH X R 2 N S IR 4 F R X IR A
AE TNF-o K Slit2 2 [ ; HPEX 41 TNF-o 10 ng/mL;5Z
5 4 4y 3 £ TNF-a 10 ng/mL+Slit2 50 ng/mL. TNF-q 10 ng/
mL—+ Slit2 75 ng/mL, TNF-¢ 10 ng/mlL + Slit2 100 ng/mlL,
TNF-q 10 ng/mL+Slit2 125 ng/mL. TNF-q 10 ng/mL+ Slit2
150 ng/mL, 4% M bR Jr i 43 5 F A7 3 5l Sk #5500

1.3 it ab s SR SPSSI13. 0 et 84 #4743 7 . 1 1
PR, Tds R S AR ZE R AR E I 2004
8] Eb 3 A LSD #1 SNK %, & 38 /K #E «=0. 05, 2k P<C0. 05 N
ZRAGIT¥EX,

2 % R

2.1 Slit2 % VSMCs ¥ %5 i % 19 52 i X 54 K
VSMCs, Il A R ¥k FE /Y Slit2 J5 5% ] CCK-8 & 4 i 41 ify 4%
FaAS AL I AR 45 41 OD Ak, 2 R LG i B X
(P=0.516), WLIE 1;transwel 455 /R 4 5 56 41 5 % BR 41 40
MUER A H i 22 7 Bt L (P=0.52), WK 2. &R
e 24 h N Slit2 1 (50~150 ng/ml) %f VSMCs 34 %5 1T 5% 14
BHWBEN.

0.304 00
0.302 00
0.300 004
0.298 004
o
Q
S

0.296 004

0.294 004

0.292 007

0.290 007

T T T T T T
0 50 75 100 125 150

S1it2iRE (ng/mb)
& 1 Slit2 % VSMCs 8 58 7 2% i

2.2 Slit2 X} TNF-o 38 VSMCs 5T % 1 S0
L FIBIEXT B OD {8 5 1E % % B0/ OD [H b 22 =
Gt B L (P<C0. 05) , 17 S5 5 41 5 BH % B8 40 /9 OD 8 L%
ZERTG ¥ E X (P=0.173) 3% Slit2 X% 10 ng/mL TNF-
o BT VSMCs WA %A W B AEH] . transwel 45 5t /RS2 56
2 200 i 5 B A B Pk B A i H W) b, 38R Sli2 (50

463

~150 ng/mL) figd il 10 ng/mL TNF-o i 5 VSMCs %,
LA VR FH AT e R O e ol R I R L Y
Slit2 ¥ ik 125 ng/mlL B H 40 b 45 F Bl i B2 1 o 4% 4k A 7
2, LK 3~5,

& 2 Slit2 3¢ VSMCs B &0 (x5, 4 ,7n=9)

1.200 4

1.0004

@ 0,800

0.6001

0.4001

I T I I I

EEREE | 2 3 4 5 6
1: TNF-a 10 ng/mL;2: TNF-¢ 10 ng/mL + Slit2 50 ng/mlL; 3:
TNF-q 10 ng/mL + Slit2 75 ng/mL;4: TNF-¢ 10 ng/mL + Slit2 100
ng/mL;5: TNF-q 10 ng/mL+Slit2 125 ng/mL;6: TNF-¢ 10 ng/mL+

Slit2 150 ng/mlL.,
& 3 Slit2 3t TNF-o %5 # VSMCs 1858 K 5 I

1: TNF-a 10 ng/mL;2: TNF-¢ 10 ng/mL + Slit2 50 ng/ml;3:
TNF-¢ 10 ng/mL + Slit2 75 ng/mL; 4: TNF-a 10 ng/mL + Slit2 100
ng/mL;5: TNF-a 10 ng/mL+Slit2 125 ng/mL;6: TNF-¢ 10 ng/mL+
Slit2 150 ng/ml, TNF-q Slit2+ 125 ng/mL 415 TNF-o 100 ng/mL
#H+Slit2 150 ng/mL 241 H 4 P=0. 73; HAx & 4141 1] Ho 4 P<<0. 05,

4 Slit2 3 TNF-o S8 VSMCs E 8RR 00



464

EREF 201552 A% 44 5% 4R

A XFIR4L s B: TNF-o 10 ng/mL ;C:Slit2 100 ng/mL;D: TNF-« 10 ng/mL~+Slit2 100 ng/mL [l {E )5 o
B 5 Slit2 X 3 7& AL 40 B 3F 78 B 2 0 (< 200)

SE

3 it

Slit-Robo {5 5 i@ # GE & 2 fh 28 5 m) M & o0 2B I
1 200 i 8 A SR RE TR 1 P R AR e RO PR B A I P ST R R T
PTG B M i B S AERT LR P /B fE VSMCs B
MFE T Slit2 fFik, HAE TNF-o fEH T Slit2 gy % kE 21k,
&R Slit2 H e VSMCs LAl gl —EE . T A& X
Slit2 1A VSMCs FAEREFTRIFE . SRR R BoR  ImAK
[} J32 1 Slie2 25 [ )5 45 AL i iy OD fi 5 % 4 e 22 5 1
TGt L (P>0.05) 475 Slit2 Xt VSMCs (1) 1 58 1% A B
BAEM. HAE 10 ng/mL TNF-o fEH T, 5% 4 OD {5 10
ng/ml TNF-o 41 5 2 7 L1 & L (P>0. 05), Liu
02T 5 ok 20 i o M) R G B B SR AG I DNA 5 L 25 R B
RIEIETEA J& PDGF R 4 T . Slit2-N/1118 %f VSMCs 11 1 58
PICE R 5 AN R R — 3. 8 g T A 5T WAL B
A Slit2 |G . MM EBEH SX A LB 2R LRI % E X
(P>0. 05,375 Slit2 E A%t VSMCs i %4 H B /EH. 2
10 ng/mL TNF-o + Slit2 41 (% 44 ffl i # %L H L 10 ng/mL
TNF-o 21 B 320 o 2% 90t v B 401 1 R o, 37 Slie2 41 il
T TNF-o S0 40 M 3T 7% . Ning £ 75 42 18 58 o %9 1
R Boyden /Na i M2 Slit2 8 XA 1 L4035 52 0
KRIMTIETEA PDGEF AR SR, Slit2 8 [ %0 4 i 3T 8 %A W i
YEH R 24 A PDGF J& , Slit2 %t PDGF 7 5 () °F 1 AL 41 it 37
BRI IR RN . Liu 25 05 1t transwell /N3 ¥ & BLLE
%A PDGF R4S SR Slit2 2 A % VSMCs 1T 5 % A i
w5 A PDGF J5 - 20 AR IR O 2 0% 8 4t i B 4 3 <, i g 2F
A8 0 I R A0 I B 4G s i S1ie2-N/1118 BH 1k AR T
JERiOpI A O g A A (O N WL DI N = 2
il 7 PDGF # % 1) VSMCs i 8%, A WF5% & B, Slit2 fig
il TNF-o 5158 A9 N Bz 20 M 38 2 1 00 Bl 285, BT 30 il 46
JL. 1 TNF-o 5 PDGF ) J& 4 ¥ & B B9 7 9. Slie2 Xt
TNF-o fl PDGF 1 1 F # VSMCs 945 fl # W . Slit2 7] g i i
L4 P T L0 B X ot 4 4 M s I 7= A — 8 AR

28 it AT % 2 0 6B 4 kA 1 Bl R 1 R Bl A R ML B AR
HERA KBTI N L3 3R S U 4 55 2 A & . i 3 L
I A 1 B B 5 B N B A N GO B IR R L
% 3 ¥ B (phosphatidylinositol 3-kinases, PI3-K), Rho 7% {k &
118 B (Rho activated protein kinase, ROCK) ,p21 &1k & H #%
fiff (p21-activated protein kinases, PAK)!), Sre 57 % W% 2 2 34
fiff (Src family tyrosine kinases) A€ 43 %2 & J5 1% 1k & (1 % A
(mitogen-activated protein kinases, MAPK) 2 | 3¢ F Slit2
HE X VSMCs 38 19 B VE F 3535 K& A0 & A H i A
R A B

[1] #A 58 & 3. Periostin 5 I & 32 28 N -3 25 X R I WF 5T
PRI N AL 22 B 22 4R . 2012, 27(3) : 313-317.

[2] Liu D,Hou J,Hu X,et al. Neuronal chemorepellent slit2
inhibits vascular smooth muscle cell migration by sup-
pressing small GTPase racl activation[]]. Circ Res, 2006,
98(4) .480-489.

[3] Peppel K,Zhang L,Orman ES, et al. Activation of vascu-
lar smooth muscle cells by TNF and PDGF: overlapping
and complementary signal transduction mechanisms[ ] ].
Cardiovasc Res,2005,65(3) :674-682.

[4] Wang B,Xiao Y,Ding BB.et al. Induction of tumor angio-
genesis by Slit-Robo signaling and inhibition of cancer
growth by blocking Robo activity[ J ]. Cancer Cell,2003,4
(1):19-29.

[5] Biankin AV, Waddell N, Kassahn KS, et al. Pancreatic
cancer genomes reveal aberrations in axon guidance path-
way genes[ ] |. Nature,2012,491(7424) :399-405.

[6] Seth P,Lin Y, Hanai J,et al. Magic roundabout,a tumor
endothelial marker: expression and signaling[ J]. Biochem
Biophys Res Commun,2005,332(2) :533-541.

[7] Mommersteeg MT, Andrews WD, Ypsilanti AR, et al.
Slit-roundabout signaling regulates the development of
the cardiac systemic venous return and pericardium []J].
Circ Res,2013.,112(3) :465-475.

[8] Ning Y,Sun Q,Dong Y,et al. Slit2-N inhibits PDGF-in-
duced migration in rat airway smooth muscle cells; WASP
and Arp2/3 involved [J]. Toxicology, 2011,283 (1) 32-
40.

[9] London NR,Li DY. Robo4-dependent Slit signaling stabilizes
the vasculature during pathologic angiogenesis and cytokine
storm[ J ]. Curr Opin Hematol,2011,18(3) :186-190.

[10] Chang S,Song S, Lee J, et al. Phenotypic modulation of
primary vascular smooth muscle cells by short-term cul-
ture on micropatterned substrate[ J]. PLoS One, 2014, 9
(2):1-10.

[11] Gerthoffer WT. Migration of airway smooth muscle cells
[J]. Proc Am Thorac Soc,2008,5(1):97-105.

i H91:2014-09-15 &[] H 1 :2014-10-28)



