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[ Abstract)

teogenic capability of bone marrow stromal stem cells (BMSCs).

Objective  To study the model of separation and culture and the growth characteristics and os-
Methods

sing gradient centrifugation and anchoring culture. The passage cells were induced to differentiate into osteoblasts by

BMSCs were isolated from adult rats u-

means of an differentiation induction medium containing dexamethasone, B-glycerophophate and Vitamin C. Alkaline
Results

mal stem cells were formed in the primary culture and contacted one another at the 14th day. In the passage culture,

phosphatase ( ALP) activity and the ability to form mineralized nodules were examined. Colonies of stro-

cells became bigger than those in the primary culture and could be subcultured one generation in 5 ~7 days. After the

culture in the differentiation induction medium, the ALP activity was enhanced significantly and the mineralized nod-

ules were formed.

Conclusion BMSCs can be obtained easily and have strong proliferation ability and osteogenic

capacity. This study suggests that BMSCs can become seeding-cells in bone tissue engineering.

[ Key words)

Bone marrow stromal stem cells;

B ST AR S SRk T%LEE’J**?QEHH@ H Aij
FUR AR IR 2 B B B R NS, B
T 40 Mg ( bone marrow stromal stem cells, BM-
SCs) M R—FEHA M RER BUA T4l , 745 5%
T S PR ) A Ay 1S AR e At L O 4
Z AR 2 A A5 2 RS R A A0 . BMSCs HUbs
T8, G FIRSMT 1 W]k 17 E%*Z*Eﬁ'ﬁfﬁféﬁm
RIS HE R A TR0 R A A A B 2 R TR e A A e
T4 ZﬁigﬁLﬂmﬁﬁiiﬁi‘?ﬂME%E%/UE@ﬁFé
535 BMSCs , JF & Hh ZEKAL  B-HM B R 9 Fn 4 A= R
C 175 5 oAb 35 F2 WANOE 1175 2 15 57, AR BMSCs
MIREFEIT AE R K v B A o T 45

MB57FE
— B

Y2 B7 . 250012
IS0 | 2y (T )

Induction differentiation ;

VEr , INAR A58 E B B R (2 TR Ak

Osteoblast;  Rat

(—) S5

AFE Wistar KR, SEHEABR /A 140 ~ 170 ¢,
2R R A= s e s rp 4R A

(=) 25

JiG 2P 103 (O DU 2R3 A M ER A BR A F] ), AR
B DMEM ( Hyclone ) , ¥k 4 41 it 43 25 W (%8 & 0
1.077 g/ml, ¥R =) 7)), R 8§ ( Gibico) ,
B-H MR 44 ( Sigma ) , HBZEKAY, 4EH= % C, Triton
X-100, P B4 R il Ao 0 28 70 6 ( P ot 2R ) TR
W) .

(=) HE R e )

1. JERHRE IR . th & 15% BG2F L3 (fetal bovine
serum, FBS) fih# DMEM £ 2 mmol/L ) L-4 2 BER% Bic
il

2. W TR SRR TR PN B- H b
FRAN HhFEKAA S AR 2R C, AR E 7052410 mmol/LL
10 *mol/L 50 pg/ ml,

—k



rRAE Y E A SRR E 24K 2005 4E 3 J1 4527 54553 ) Chin J Phys Med Rehabil, March 2005, Vol.27, No.3 - 139 -

(—) B BEIE T T 4N Al 4 B

fa R AT Wistar KRR, RIS ARSE, 75% H9K5 12
115 min, TCRAME T BURE FIRH, By La Rk E
B LIA A B, D-Hank's 8035 96 T4, BY J0 5 70 i
THEu VIR, DEEEHE, A& 15% FBS MK
DMEM R 7R oheghgans , Ll agg, s 54k
VRS a8 RO T BB, R A M K R BE A
LR TR B SR 18 A TS N S AR bk 2 A4t i 5 5
B LA 2 000 rpm B0 25 ming, /NCIR R
2400, B DMEM %% 2 %k, n A JE Rl 8% 57 0, 140 il
TG, TR AR R

(=) BRERL T a0 Ay AR AL 08 57

W bR IS4 ESRE 10° ~ 107 AN/ ml 35 432 Fif
TIRL R IR, B 37°C 5% CO, Ml RG240 F 55
i, THIFRIG 48 h 196 h B4 % 32 W, IF TR
DMEM #hi 3 ¥k, LL2 6 R UG BE B 3 i 40 e, DL 4
3 il —k, HE—2 BRI BE (Y 40, R 40 I A
80% K, 1 0. 25% JREE B IH AL , 4% 1:2 fBAR1EF%

(=) B T AR5 i 3%

552 {8 BMSCs LA 5 x 10* ~/ml % JE RN T 6 fL
FaFEMmn 96 FLEE M, 24 h oW R, 55
SR FRAL (SR AL) ISR R IR, FERRE 3R
A (XFIRAL) In A IERb B IRk, 3 d Hil—IK,

(V9 BEH dh S8

1. BBl T Tl 9% PR 000 2 < 75 4,8,10,12,14 K
BF 43 B —A A 96 FLEEFRAR P 2R I 4 M, Vhid 4%
LAY KT FR L, PBS ¥k 3 W, &FLIIA 100 pl 2% Y
TritonX-100,4°C 147, #5455 65 156 B AS I 4% FL i) o6 i
FEAE(A) AR IR RS2 A B9F4(E,

2. YA Ao E R ARSI . W5 6 FL K% 77 i P9 41 it
PITEAS T 16 d B P45 FL N I 85 329, PBS ¥ 3
UG EHFLIIMA T ml 10% 9 F &5 30 min, 7K ; 1 A0
PEE LY 30 min, KVE, BT WL AN A 0 T8 25 A g
Uk O

= . Giit o

BB, (2 £5) T, R RTS8 2%
5T,

# R

— A AR IR

Hefh 24 h 5, IR EE AN, 48 h B G RE A0 fif 45
%, SRR, PR TR S, R AN g Ak ek 4
F2,72 h JE AT R A, RAEVEREAE R IR E L
% B EMEE, i Z2m 5, A —L5 5% KW
SERIAIME, 214 d B, 00 AR AR AR TR R R LA
i S T iR bR e S DR HE S, A0 2 ] TG ik 0 ) PR 2

ARSI B E &

AR FR

JRAREE IR A A0 M 0. 25% [ A5 11 B Ak W 4T
R A B, RT3, AR TE 24 h IO
BE L JFRb R, BRI AR, SR ) £
FATE | A T A I 2 A A R T R IR, A
ZANAT, I A B O AL AR A0 39 A
5 dZEHIA 85% ~90% Flfy , WU AL, il B 2%
EFEEEK,

= AR TR TR

FEAREE TR INAGE S LR R S |, A gk 2
£,9 d JF KRR FRIUR, I mmERES AR, T
P, 12 ~ 16 d B4 M R] BT R 2 e M BUE
[ITEA A 45 7, 2 3 186 K, 2355 T Bl ) 400 i 238 8 %
B RN AT B e (B 1), R, SERE
RiFE P EXT I R A R A B A K (I
WALLET

BE1 453 {8 BMSCs i35 M b 4575 ( x200)

DU 230 e ol e e 2 0 0

o oAl 3% 3 10 240 P 2 T R ) 955 P ) i 4
L R IE A 4 R W R S T o B dnb i TR R A
JFBES T R ST = (R 1)

S ok A (YRR R alll]

SEYG LA VG R LG A R B B A S5 T R AR A
(E2) A RASHETERIGaaE a5y, MR
HYL AT, Van Kossa Y t0n] WA A UTEY) 040 T4
AR BT,

B2 SRS (IERAYE, x200)



- 140 - AR B E A 5 HEE %K 2005 4F 3 15527 %% 3 ] Chin J Phys Med Rehabil, March 2005, Vol.27, No.3

R 2 AHSR AR AN MM R B A R O E AT E (2 £5)

RE R [A]
4 o]
4 4d 8 d 10 d 12 d 14 d
R4 0.184 +0.027 0.263 0. 034 0.322 0. 094 0.302 £0. 109 0.401 £0.076
Feudl 0.327 £0.037 * 0.583 £0.050 * 0.662 +0.089 * 0.686 +0.138 * 0.841 £0.026 *
. S5XHRA T, * P<0.01

it

HHAD TRMFF MM E LT ER. Q5 F
GYESERSE ARAM G @A WL TR g ; QWO
XIS AT/ ; @RS b | 3 S AR ARATI BE O 5 il B
AE. HBE R BE T R R B B 3 5 4 B vp 1 B £T
A SE IS TE B ( BMSCs ) |, & B Z 1 /0L T BE
RIS E 2R A0 M TR 05 20 B 2T 4 A AN LR 4
M, RIS BUVE T ] 5 v o 40 R Ak
B 11, ¥ BMSCs &) TakH, nl i oL 2 Fh
Y, I H 5 T MRS P L Yo I Aa e M Gk B
AT R AATT T i SRR

BMSCs 75 # & ' 19 =F B AN, 29 7 B R A i i
0.001% ~0.010% , 5 st nfn] #4743 25 sl AL Fn i 40 9~
WSt R EE, HAiH T & gifk BMSCs ()7
TR 4 B BB RENERER RIS R
Pt TR R e G ER YA . R T H AT R &
B BMSCs $5 S PEAR S 1 SR 11 bR 543, PR AR M 1o
Tt X200 R A SO 7 28 i R e ok G AT A AR 1) 0 0 5
Tofs B B O S AR A v 5 o A0 ) B B A ] 7 3 5
BMSCs ; 177 I B 75 155 125 D) 2 1) FH BMSCss A %8 5 114 R Bt
W BERE )X Ay B8 ARSI W] B OR T R R 0
FIEE 553 2 B 7 vk, T 50 FH bk 2 40 1 43 5 W
AR I 2 2 5 PR A O R R T 2 R
TRAE KA A0 MO, 5537 48 h 5 R i, 18 T 3R15 G
BEH: K BMSCs, Bl 25 A& A OB 38 Jin , 240 A5 LA gE—
Halifh, HXFh 50 B BMSCs H, BARATIIR 2%
/Uit LA IS TR g 20 6, G i P 200 M T A A i, (R
B AR i HLBE LA AN S0 1Y R AT 2 Bk bk

>

\\\

o]

Maniatopoulos 45 1 YA BB il 356 o 4 Jfd 7 1
HNREFRREIE B 1k ) B RE 4L 2 ) R AN Y S
fb., McQillan 257§ 38 , B-H M B FR 40 vT LA R B 40 i
SR IE G P ALl [ | B 1 0 B 1 ol IR Al A 2
FL e ) e 3k, AT 1 A B R B TTORR, fE RS Ak
B-H MM RR AN n] i T BMSCs [A) 1 40 i 7 171 404k, A
SR R 2 LR R B AR B R A £ 1 A B
PEFGERTOAN s Ml ZE KA BE i o5 B 14 B2 T Tl % 1k, 5
YNNG R, B T AL SRR M A5 A% A%
MRIYA B, 1755 BMSCs [0] iU ALk s 4 4E R C e

PEAARSINES 3% 40 I e JRL, I 9 1 ik 1 1l T Rl 0
Otsuka %5-%JESC 4k2E 5 C BB 5 S B 40 4 5
PR B R DRI 38 3 ke 175 1 e TR 6l A 1 34
Jin Ak ST2 4 (—Fh BRUAK B MSCs ) [i] B H 4 i 1)
Hefk, WRIBFIESCAEA 2R C BEMG NS 55 09 DTBURIE 45
S5 I K,

S FH G B SCHERHE , FR AT A I X =i
LRI R TS BMSCs [ 80 E 40 i 431k 1)
BRI,

Fh—F A e B 5 3G e B A AU T AR v By AR
A5, HATH T3 40 TR B b1 41 i 22 B A & A s ek
AL ABAFTE RO PRIME | 25 A5 0% 4 i Bt BIR A sk
A, RN A2 3] — 2 (I FR ], BMSCs BUb 7 (8, 5
TSN HG e — R 50T, Al LU 105 5 oAk ok i
Y, ASCIEE RALIEM, K BRI BMSCs TE R SR 57
HRATE AR 10, IR AT e o B A, e AT
PR B4R N R A S, WO s M B T A A R
FRAE T HIR T R R FB

2 % X #

1 Pittengen MF, Mackay AM, Beck SC, et al. Multilineage potential of a-
dult human mesenchymal stem cells. Science, 1999, 284 . 143-147.

2 Prockop DJ. Marrow stromal cells as stem cells for nonhematopoetic ti-
ssues. Science, 1997, 276, 71-74.

3 Lennon DP, Edmison JM, Caplan Al. Cultivation of rat marrow-derived
mesenchymal stem cells in reduced oxygen osteochondrogenosis. J Cell
Physiol ,2001 ,187 ; 345-355.

4 Jaiswal RK, Jaiswal N, Bruder SP,et al. Adult human mesenchymal stem
cell differentiation to the osteogenic or adipogenic lineage is regulated by
mitogen-activated proteinkinase. J Biol Chem, 2000,275 :9645-9652.

5 Ghilzon R, McCulloch CA, Zohar R. Stromal mesenchymal progenitor
cells. Leuk Lymphoma, 1999, 32. 211-221.

6 Maniatopoulos C, Sodek J, Melcher AH. Bone formation in vitro by stro-
mal cells obtained from bone marrow of young adult rats. Cell Tissue Res,
1998 ,254 :317.

7 McQillan DJ, Richardson MD, Bateman JF. Matrix deposition by a calci-
fying human osteogenic sarcoma cell line ( SAOS22). Bone, 1995, 16;
415-426.

8 Otsuka E, Yamaguchi A, Shigehisa H, et al. Characterizations of osteo-
blastic differentiation of stromal cell line ST2 that is induced by ascorbic
acid. Am J Physiol, 1999, 277 132-138.

(1&18] B 41 :2004-12-20)
(RSB  FRIE )



	138.pdf
	139.pdf
	140.pdf

