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[ Abstract ] Objective: To investigate the tropism of human bone-derived mesenchymal stem cells ( hBMSCs ) to gastric
cancer cells in vitro and in vivo and to provide evidence for MSC as the vehicle for gene therapy of gastric cancer.
Methods: hBMSCs were isolated and cultured using bone marrow plating method, and identified by flow cytometry. Mi-
gration abilities of hBMSCs to gastric cancer MKN45 cells and human fibroblast ( hFB ) cells were examined by Transwell
assay. the tumor nude mice model transplanted by MKN45 cells was established. And Lenti-EGFP infected-hBMSC or-
hFB ( MOI =50 ) cells were subcutaneously injected into tumor-bearing mice, then GFP expression in transplanted tumors
and different organs were observed under a fluorescence microscope. Results: The positive expression rates of CD44 and
CD105 in the third passage hBMSC were ( 96.7 +1.84 )% and ( 98.1 £0.95 )% respectively, while CD34 and CD45
were negatively expressed. Chemotaxis of hBMSC to MKN45 cells was significantly higher than that to gastric epithelial
GES-1 cells (239.5 £54.3 s 43.57 +4.6, 37.3 £4.7; P<0.01 ), and chemotaxis of hBMSC to MKN45 cells was sig-
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nificantly higher than that of hFB cells ( P >0.05 ). hBMSC migrating to MKN45 were significantly higher than hFB
(239.5+54.3 vs27.7 £16.7, P<0.01). Compared with hFB cells, hBMSC showed obvious chemotaxis to gastric

transplanted tumor tissues; in hBMSC group, GFP was highly expressed in transplanted tumor tissues, as well as in liver

(20% ) and lung tissues ( 20% ), but the later were significantly lower than that in transplanted tumor tissues ( P <

0.05 ). Conclusion: The chemotaxis of hBMSC to gastric cancer is obvious and specific, and hBMSC may be a good vehi-

cle for gene therapy of gastric cancer.

[ Key words ]

IRUT L4 22 50 52 5 8 R R I T RE
BB e A T U882 T A B
JEEAESE R AF4EZ) 700 000 FEE AL ), Horh 42% S
WA b RS R B R AT O B
SRWL, B R 301 18 8 1T, R 22 Tk T2 R I Ay A
B M — o R B2 I R TR, AT 2
GARIRITHT RO A, I, A B R BT RTT
Tidio MR EEPRIA YT S H AT RIS R, SRR YT
IR G 2 — T T A A R . BTE Y
P B LA S5 28 A ) AN A, BR AT LI R R
Mo HFE T4 H( mesenchymal stem cell, MSC )Jg&
HA Zm s e ny AR & i T 400, 75— 54T
A3 U A0 A0 R R T AN AT 4
AN N B AR AR RE T o BT, B R A I TR L MR
g I Rk il B Z2 T o B, MSC AT
Je e, B ) i B R b g kR AL R ). AR AT
FER VT BB 72 5T 40 AfL( human bone mesenchy-
mal stem cell, hBMSC ) %I 5 &% 4H Jf (% 8 ) 14, A s
MSC B 2 15 g e PRLIA S T AR SR AR S 30 440

1 #R5EFEE

1.1 E&##

B A AR MKN4S F 27 DU 22 22 K24 174 Ui 4
Is = Bt 5 I 7 202 S, N AT 2 40 L human fi-
broblast, hFB ) Hi ¥ 5 K27 26— i & = Bt e 0 i 5%
B R AR GES-1 F ARSI &
{A4F . BALB/c( nu/nu )#RE, MEPE,6 ~8 JH#%,19 ~
25 ¢, SPF 24( T A ), il B R i v 250+ rh
O H T2 AR W ARG 56 T S 56 B e ) B A
[ SEEG B A K& AE S : SCXK( 5T )2005-004 ], 525
SIIFETLIY R 2558 T SPF 2544 T 3% .

M DMEM 5 % 3L K0 DMEM 3% 3% 3L 11 [
Gibeo A H), LA G 4 LTS M A Hyclone /23 7], il 8
F i .EDTA . Polybrene 4§ [ Sigma 23w, PE #RiC Y
/NRALA CD34  Percp PRICHI/INRITA CD45 1l H
Becton Dickinson 2 &, PE #ric B/ BRPT A CD44 |

gastric cancer; mesenchymal stem cell; cell vehicle; chemotaxis

[ Chin J Cancer Biother, 2011, 18( 6 ): 647-652 ]

CD105 Hiif Iy B eBioscience 2N ), T 4 5% Al 45
f8,2¢ )% # H ( enhanced Green fluorescent protein,
EGFP #1255 #( Lenti-EGFP )W [ b 175 5L 3% H 4k
EABRAT] . Transwell HEEEFRIAR(8 wm fL1E )
H 3 Corning 227,
1.2 hBMSC #95 & 32 /B %5 T

ZBEAER R, A B 28 2 BB AT E T
SEEATYIIF A PN 181 7 A B BB B 86 3 ml, FR
P, KA EENRED: B RS2 DMEM % 27
BERAIE 350 x g BS0r 15 min, 2 K, B0 5 UTEE N
AT 10% JiG 4 3% W K8 DMEM, 7£ 37 °C 5%
CO, \95% M FE W% B A N HG 97,72 h JE 3% 97 2,
FEPR G EEN, LA 5E 2 ~3 d $ 1 WK, R4
ik 80% A B, 0. 125% JBE 85 FI i +0. 02% EDTA
A5 3 ~6 FUH T8 WA Rl CD34
CD44 .CD45 } CD105 BY#Eik, %5 hBMSC,
1.3 % 3 EGFP 473245 hBMSC % hFB %1 je

BOGHEAE K 390 hBMSC 2 hFB, F %5 10% FBS
) L-DMEM 15 3= 5L 5 4 i % % 8 x 10°/em” , Ff
T HFMF,37 °C 5% CO, FEFEAMEEF, 24 h
Je W 2 55 3R, 7 MOIL = 50 T AKH R A AR 1) 18 055 7
Pki( Lenti-EGFP ), [F]BF 478 5 pg/ml [ Polybrane
Koe A FRA; 10 h J5, o 10% FBS Y L-DMEM
Br R IR SR IR IR TR 24 ~ 72 h, DL iR
WEE EGFP 263k, it X 40 {SURG: I 2 Y i %
1.4 H & MKN45 2ok TA A BAEEA 0 & 5

FHE IR 846 A 77145 0.5 mg/kg 7 i s 7 )
PRI OB K 300 MIKNAS 20 it P Jik i 7
k., F PBS il B AU B 0.2 mI( 7% 4 x 10° 4
S ) 200 L VR A ol T AR B A R e R A
o MR FRABEKEERA 1 em B, 7ETCH
S ST F IR ALSEAR B . 75 % TR TH B AR BRURZ
RS, FHIC TR RRY 55 AR E5 0 2 K b, 1 HL By
A2 mm x2 mm x 2 mm I8 2 L H AP T R A
i TR A M KR A AU R U R A

TEWILEE .



BUBT, 55, R A 054 AR P A oxe 5 s ) g

649 -

1.5 Transwell £ E4m hBMSC & § J& 28 i 69 A2 40

A3 BUAE KORAS R AP A9 MKN45 , GES-1 41 g,
TR AR AL L 1.5 x 10° /FL3%F0 T 24 FLAR, 3553
R, R BN IR IR 28 AR IR, 56 2 K,
P 20 B4 A TG IS B B R, B HL B Transwell
fy_ B, 43 B KRS B 41 hBMSC  hFB 4f
Mg, 0. 125% B R FHEE +0. 02% EDTA JHib)E,
FHTCIMYE ) L-DMEM 5 77 5 8 2k, 8 5 40 it % B,
530 % & hBMSC . hFB 2 fif 2 & i A Transwell I
%, Bl 4 x 10 DAL, A 37 °C 5% CO, .95%
B AR 4k S0 8% 97,24 h G BUH Transwell &,
FH PBS ¥ 2 1K ,4% Z R EEE 7 10 min, PBS #ik
Ji AR A R i L = JE P 0 400 PR 48 2, 45 55 %
Yeft 5 min, PBS ¥k 2 ¥k, 68 F( x 100 )MEL L5,
BEALIEE 5 ST, BRSP4 08
1.6 hBMSC ) § & #5418 448 09 A2 4L 5 B

B 15 2 BALB/c( nu/nu )RR, HEPE, 6 ~8 &,
K 15 ~23 o, A5 2 AR T R AR I 2 L e
R MR T ERAMU T . M TR KA
251.5 cm W, BEALS A 3 41, 7 B FE UL T Lenti-
EGFP [ hBMSC . hFB & F PBS 1, & % & h
1.5 x10"/ml, B R R EH KT 0.2 ml 41 HE W,
[F B 1 3 1E ST Lenti-EGFP Ay XT IE4H ., HAK )
5 hBMSC . hFB #1 Lenti-EGFP( 1.5 x 10° U/ml )3
2H o PR BRI )22 3 2R v TR SRS RS I B0
KARE AROKAEBL . 1 5 S0 R 6 b SEAR B, B
SRR O I LV, - 80CPRAE . TRIR AN E
HATTOKEY A, 15 wm R, HhE R, 508 B
B P RIB IO
1.7 %itsan

THRGORILL x 25 F0R, FAEERESETTHH SSPS13.0

50 pm @ 100 pm

A R BRI T 2208, T H R RLR ) AR R
5 Fisher’ s ¥ MAHERKL, P <0.05 5P <0.013
INERAGHFE L,

2 &R

2.1 hBMSC B &R A AW U T 4R

HRESE TS 72 h, A] ULHCE W BE MR 5 2 P
YL, A AN 856 ~ 10 d J5 4R i £, B 50R
AR TR AR 75510 ~ 14 d 40 EWHCE R A .
A T LMER . 55 3 UGS RAF. Al
HOARAG M S 3 48 hBMSC 1 CD44 .CD105 1 2=
$9(96.7 +1.84 )% (98.1 +0.95)%( & 1),CD34 .
CD45 FEakBAME, v WA 3 18 hBMSC 4l R & .

g g
GE i 5 3

2 < Il ge A

5 &7 | g &1 f

o 1 | ) | |

S g L1y SoE w
27 ! ‘_.-‘._.--W| 1 I‘b, q 2 4
10010 10° 10° 10* 100 10 102 10 1o

CD44PE CDI05PE

1 WA 3 £ hBMSC # CD44.CD105 KyFRE
Fig.1 Expression of CD44 and CD105 in the third passage
hBMSC as detected by flow cytometry
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Fig.2 Expression of EGFP in hBMSC infected with Lenti-EGFP
A,C: Under light microscorpe; B, D: Under fluorescence

microscorpe; A, B: 24 h; C, D: 72 h
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Fig. 3 Infection efficiency of Lenti-EGFP in hBMSC and hFB as detected by flow cytometry
A: hBMSC control; C: hFB control; B: hBMSC infected with Lenti-EGFP; D: hFB infected with Lenti-EGFP

B4 Transwell 234 hBMSC 5 B R4 &1L
Chemotaxis of hBMSC to gastric cancer cells as detected by Transwell assay
A: Control ( x40 ); B: MKN45 cells ( x40 ); C: MKN45
cells ( X100 ); D: GES-1 cells ( x40 )
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Fig.5 Chemotaxis of hBMSC to gastric cancer
cells as detected by Transwell assay
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