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Study of biological properties of bone marrow stromal cells

in vitro in wistar rats
YANG Qin,et al
(Department of Neurology,the First Hospital Affiliated,Chongqing Medical University)

[ Abstract] Objective:To observe the biological properties of bone marrow stromal cells (MSCs) in vitro in Wistar rats for in—
ducing MSCs to differentiate into neurons and transplantating MSCs to treat cerebral ischemic stroke. Methods:The Wistar rats
for 4 weeks old were sacrified,the bone marrow separated and the MSCs cultured,and the biological properties of the cells ob-
served by phasecontrast microscope.Cell surface markers were evaluated by indirect immunofluorescence cycochemistry staining in
primary and different generation cells. Results:95.18% and 94.36% of the third generation cells showed positivity to CD54
and CD44 (MSCs surface marker).The percentage of hematopoietic lineage marker CD14 decreased obviously from 23.19% in
primal culture of the cells to 2.37% in the third generation. Conclusion:The third generation cells can be used as the
seed—cells for study of cells induce and differentiation and the resoure of cells transplantation.

[Key words] Wistar rats; Bone marrow stromal cells;Cell culture

BHRERAIM (Marrow stromal cells, MSCs) X
FREBEBI L T 40 (Mesenchymal stem cells,
MSCs) , BBUA T4l —, BAA ZT5HLERE, B
mE HE R HEEDRESSNE R HR A
s, REA TRV EENFTHARZ—, FE
R TE, VIR, vl AR BHESRS. B
b, BAT ZHINHRTR . ALK R AL EHEIGEE
BRI B KRB B AN, 3 X A
FRHEBERT TS, B S R IR 0T

EENE: B F01970- ), %, H-E4 Sl#ug,
T ERRH Gl E ke T m A,
EeWH: FATFILAHENELA(04-2-143),
F AT B KA F K L(CSTC,2005BB5315),

1 #EmAE

1.1 E¥3h

f25R 4 A Wistar KB, AR, HEKER KX
wshyru it
1.2 FEE&A

DMEM/ F12 3% 3% %M B Hycolne /4 8] ; B4 LW B 4L
M HZEF 8] ,0.25% B % 5 B8 —0.04%EDTA I B Hycolne
6], MTT 4 B sigma 248], % XK CD54.CD44.CD14 —
B REH/MR B —FITC W B RINE - EAF, H4ARH
B EE
1.3 K& MSCs 6946505 & o RARIEHR

BE RN BB A S K BB, BA 75%
TR Smin |, T KA T B LS RE A8, BB
WIS AR, i B %, FSml DMEM/F12 22355


http://www.cqvip.com

P 000 http://www.cqvip.com]



http://www.cqvip.com

P 000 http://www.cqvip.com]

— 928 — BEERKSFSE 2007 £5 32 #5918 (Journal of Chongging Medical University 2007. Vol.32 No.9)

FREE, N 93%, KA SRAAMEH B X 5,
24h HME FFIARINFHE

M KR BN, 8 1 R 2 A KA
H, 23 R, ABAEESE 2 K, BERITT
KN, 58 4-5 RIGIBHR K, 25 6 RAMEE{E,
LUEBEA T B AR XTEAER AN 2~4 K, X84
KIAGHRG, 58 7 RHAMAERKEE, HEATEEH,
23 FBESEEXEELEL@mOER

MERZSE 3 SR HHFRE CD54 KK A -
73.38% .8346%.91.23% .95.18%; Fik CD4a4 #KIK A
76.56%-85.37%90.78%.94.36%: ik CD14 KK N
23.19% .12.36% .6.78% 2.37%: XFABRITIE M
MSC %358 3 UG 2R ek 3] 90% L L (LA 3~8),

Bo6 CD44E 3R (x200)

B7 cp5ER (x200)

B3 cD14 R{(x200)

B8 CD54E 3R (x200)

3 it i
B4 cD14 %34 (x200) :

MSCs 2—FISFHEE MM . FAEET B8
AR P EEE T4, EEKREYE Cohnheim
T 1867 S H KL B HEPFEAE MSCs MRS 1974
4, Friedenstein 7F 5% % € B BE R & B /0 & N5 B 40
J, BT 4 A0 OB A B I T8 BB , BB (S AR AN
R RAA F K, HBIE MSCsY, KGR
WIT A B MSCs BBESIEZE, MR RSMNEE A
L ML, I B AR RIAH LR & B MSCs,

N HRAFHARE S 58 8 MSCs. 5 B I8 %
E5 CD4d B (x200) MSCs. MFIfil MSCs %, HP B TFTBHERM HE,



http://www.cqvip.com

EEERKESIR 2007 £F 32 5% 9% (Journal of Chongging Medical University 2007. Vol.32No.9)

P 000 http://www.cqvip.com]

— 929 —

MSCs SR %, o EEFREER R FERRR, W
AT B BB B 4% 3% MSCso

HAT# R MSCs 4 B3GR IEA 3 /. B
e T AR B RO I R R RO, ARG RN BE
Tk, LR 2B BEA T — b1k 1RHE MSCs A%
FREI B AR K AR T B S bR B RE M A B
w2 L 4 A EC th 40 B, 5 31 0 BE 4 A, IR
F MSCs 85 3R 537150, TS RIR AL R4 .
W AR . R RO R IRTE
KRB BEARIE L 'R R], A 43 B ¥ (Percoll ¥ BX
Ficoll ¥), & it 8.0 PR BB 2 40 i 33F 47 IO BE %
F L, BAEBE 24, F Percoll T &, &SFE R KER
MSCs i ASRER RUHE A 235 1953 55 % F Ficoll ¥
ST, S EMA AR A A, K
BT, B T RARAROERERK, ZEHERN
NEBEAMMIA TR S N A el . Syiit FEA R
YR S B AR ER A e EE R . R A R
REMCY A ST, B8 PR alitbr
YR, PN T 5 B, 4 2 ML B D) A
FEFRBAER, BERIFHREEREL AT
BT 5k . RS B HU R RIEREER 5 v H,
AR 43 8 FEEL R A G AR B (EL53 BE R AR LS LI RE
AU B4l , i E BRTXT MSCs FIBFST =
EHEBREFRENIRES T AR RERC
YA E 5 BA B HIEA{LR MSCs, HNFHE FARIC
CD29.CD44.CD54.CD49.CD90.CD105.CD166.
SH2.SH3.SH4. #1 M & F 4% i ¥ CD14.CD31,
CD34.CD45.CD133 .HLA-DR 3% B g &
By SEHAEE A B MM R i rem, b
7135 PR G BE TR 2 4% 3% MSCso AU R ZESE 3 1R
B}, MSCs R R Mt & CDS54 F1 CD44 Fik M
FILMEE 55 95.18%.94.36%; & I T 40 A9 40 i
KEWAECDI4 REHEEMARE AR
23.19% K% 2.37%,5 Mari 0278 RO B
AN S 3 R4uM B st Mok S 3 A4t
TR S ML BGE — RS

BESPKBEEEEAUETR I E, HUSE
Wik EERSY . HURESIYKE TR, B
AT MSCs K5 3%, 5557 40 M LA RS I i o 3,
MSCs BT i LLBIHE# /N B B &Y MSCs S 81K
P, KA 10010 MR EHARTFE 14
MSCso X/ H) MSCs TR MEW 2 40/ T2 % L0
RUWTE . SEIYFTREALUARIMML RE L%

BEAMLBI R R ShHEAIIE N £, RHE3E MSCs RIRHY
AR R, ABFITLA 4 PR Wistar K BREH BEIR
F BT BRI, T MSCs 5%, S
B R, MRTE SR SEFHAE R, i E 2 KRR
R AR, 41 4 e K s it 40 O S5 E G B A K 4 R
L, 3 AR T e, AT F RN 5

WA W, ARSI MSCs XM
B EFERETARREX, K RAREAS/N HF|
B, IMURES B 2R R AR KM, RS
THALE , B 45 X 40 e 4 #ORR SR 40 B, BT AL 2
REMNEEA K, FILIAH MSCs A FEREAK
W T 0 e, RE X O g AE K IR BR, Sh B4
A i 400 B R 3R 4 X P /N AR R 3R, A R
Fase /N B A Fsgg s 9,

AT MSCs A=K IEFHRE SN A MTT BE3E4T
Ko, RS 1.2 AR4EMEAE K AN, 5 R s S
Fr2RUEKEEEEM THRBEBIRE R, E 3.4
A B R . BRI AR S
. &EMKEEYR CD54.CD44.CD14 HI%45E,
FAREATIEFRM MSCs N 3 V5, JIMIINFERE S
T RE, BAXT 4L, B T & i T 40 f XL
SRR, v TS SR AR BR A 5T .

2 X X W

[1] Bianco P,Riminucci M,Gronthos S,et al.Bone marrow stromal
cells : nature, biology ,and potential applications[J]. Stem Cells,2001;
19:180-192.

[2] Jiang Y,lahagirdar BN, Reinhardt RL,et al.Pluripotency of mes—
enchymal stem cells derived from adult marrow[]]. Nature,2002;418
(6893 ):41-49.

[3] Dawn B,Bolli R. Adult bone marrow—derived cells:Regenerative
potential , plasticity , and tissue commitmen[]J]. t.Basic Res Cardiol,
2005;100(6 ) : 494-503.

[4] Wang Y,Deng Z,Lai X,et al. Differentiation of human bone
marrow stromal cells into neural-like cells induced by sodium feru-
late in vitro[J]. Cell Mol Immunol,2005;2(3):225-229.

51 B % WEH.B% F,%. Noch-1 ZEFHEHETHE >
MK RTER]. ERBER XS, 2005;30:781-786.

[6] Friedenstein AJ,Deriglasova UF,Kulagina NN,et al Precursors
for fibroblasts in different populations of hematopoietic cells as de—
tected in vitro by the colony assay method[J]. Exp Hematol, 1974;2
(2):83-92.

[7] Aziz SA,Stokes D,Augelli B],et al. Engraftment and migration

of human bone marrow stromal cells implanted in the brain of albi-

(F4#% 934 1)


http://www.cqvip.com

P 000 http://www.cqvip.com]

FEERIKZS254E 2007 £ 3255 93 (Joumnal of Chongqing Medical University 2007. Vol.32 No.9)

1.4.12 J&,A Ah 2B B £ 4 AAREEL,
BR/CHEERE, METHAR—HBD T X,
RIG 12 AR HEA SR>, WAL EH
ZUIWT 4 )G, 2T HEARE, LT
WAL, AE 1A, SAZEHELTHEE
F(P>0.05); KRG 12 A AAMKERSTBA, =
FAEBEH(P<005); 5 CHMEEHEER (P>
0.05); ULHH GAM e B BISIERERT B3 E
JTLHIEH B ST TR
3.3 GAM X} iNOS ik

B M ith 5 B8 AN INOS & BN, iNOS
PR 4T &8 NONO T 5EBEHEF
(0Z°) R M A AR EE A B+ (ONOO) , Z J5 AT 4
B B HE(OH)H No, XF AR i, ¥4E
BHEERBIGBRBAER RETHRETH
KAEE, Hit, RATE S SEHLEBR GAM 3T
REH P INOS Rk HsZm , LUK T % GAM &4
#HEITHPLHL,, SR ER: RS 4 B,GDNF-GAM
BEE TR A B M A 515 2 5 INOS & B i ; IF
H iNOS BBl /DG Z T ER — B, ik
B GAM BERE @ &L 4k ¥ B4 GDNF, RiAH GDNF
AT LA 2 iNOS A B, T HL 7T LT 5T iNOS 12
HEF TR T E 0O, AR T WA T,

ALK F B GDNF £ 18 1k B9 40 i S0 3 R vl
LIE# GDNF mRNA 7EB g R, INETMAE5h
LTS R, HALH 5 iNOS ZMElH %,

2 £ X W

(11 T %, 908 AEs. KRLEHEARERENARL
AR AR5 IR, 2005;10(2):110-112.

21 BEFE.GEE, BEKA.%. AEYH GDNF REAEMEENE
(] EMESEMYEER,1999;31(2):207-210.

[3] Nadeau KC,Azuma H,Tilney NL. Sequential cytokine dynamics
in chronic rejection of rat renal allografts:roles for cytokines
RANTES and MCP-1[J]. Proc Natl Acad Sci USA,1995;92(19):
8729-8733.

[4] Burke RE. GDNF as a candidate striatal target-derived neu—
rotrophic factor for the development of substantia nigra dopamine
neurons[J]. J Neural Transm Suppl,2006;(70):41-45.

[5] Airaksinen MS,Holm L,Hatinen T. Evolution of the GDNF
family ligands and receptors[J]. Brain Behav Evol,2006;68(3):
181-190.

[6] Abrams M,Widenfalk J. Emerging strategies to promote im-—
proved functional outcome after peripheral nerve injury[J]. Restor
Neurol Neurosci,2005;23(5-6):367-382.

[71 Rogerio F,Jordao H Jr,Vieira AS,et al. Bax and Bcl-2 ex-
pression and TUNEL labeling in lumbar enlargement of neonatal rats
after sciatic axotomy and melatonin treatment{J]. Brain Res,2006;
1112(1):80-90.

[8] Martin LJ,Chen K,Liu Z. Adult motor neuron apoptosis is me—
diated by nitric oxide and Fas death receptor linked by DNA dam-
age and p53 activation[J]. J Neurosci,2005;25(27):6449-6459.

[9] Pannu R,Singh I. Pharmacological strategies for the regulation
of inducible nitric oxide synthase:neurodegenerative versus neuropro—
tective mechanisms{J]. Neurochem Int,2006;49(2):170-182.

[10] Lee SH,Chun W,Kong PJ,et al. Sustained activation of Akt
by melatonin contributes to the protection against kainic acid—in—
duced neuronal death in hippocampus[J]. J Pineal Res,2006;40(1):
79-85.

B At S S S s st S s st st T o ST SN S SURT S ORI S COR SR e

(L3#EF 29 7)

no rats similarities to astrocyte grafts[J]. Proc Natl Acad Sei USA,
1998;95:3908-3913.

[8] Koe ON,Gerson SL,Cooper BW,et al. Rapid hematopoietic re—
covery after coinfusion of autologous—bllod stem cells and expand
marrow mesenchymal stem cells in advanced breast cancer patients
receiving high—dose chemotherapy[J]. J Clincal Oncology,2000;18
(2):307-316.

[9] Colter DC,Sekiya I,Prockop DJ,et al. Identification of a sub-
population of rapidly self-renewing and multipotential adult stem
cells in colonies of human marrow stromal cells[J]. Pro Nalt Acad
USA,2001;98(14):7841-7845.

[10] Schwartz RE,Reyes M,Koodie L,et al. Mutipotent adult pro—
genitor cells from bone marrow differentiation into functional hepato—
cyte-like cells[J]. J Clin Invest,2002;109:1291-1302.

[11] Ye L, Haider Hkh,Sim Ek. Adult stem cells for cardiac re—

pair:a choice between skeletal myoblasts and bone marrow stem
cells[J]. Exp Biol Med (Maywood),2006;231(1):8-19.

[12] Mari Dezawam,Hiroshi Kanno,Mikio Hoshino,et al.Specific in-
duction of neuronal cells from bone marrow stromal cells and appli-
cation for autologous transplantation[J]. J Clin Invest,2004;113:1701-
1710.

[13] Zhao ZG,Tang XQ,Li J,et al. Isolation and identification of
chronic myelogenous leukemia bone marrow mesenchymal stem cells
and their functional characteristics[J]. Zhonghua Yi Xue Za Zhi,
2005;85(29):2054-2057.

[14] von Drygalski A,Savatski L,Eastwood D,et al. The rate of
marrow recovery and extent of donor engraftment following transplan—
tation of ex vivo-expanded bone marrow cells are independently in—
fluenced by the cytokines used for expansion[J]. Stem Cells Dev,
2005;14(5):564-575.


http://www.cqvip.com

