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Measurement of rabbit marrow mesenchymal stem cells isolated and observation on

their biological characteristic in vitro

ZHOU Qiang, LI Qi-hong, XU Jian-zhong ( Department of Orthopaedics, Southwest Hospital, Third Military Medical University,
Chonggqing 40038, China)

Abstract; Objective To establish the measurement for evaluating the efficiency of isolating and harves-
ting marrow mesenchymul stem cells (MSCs) and observe the main biological characteristic of MSCs in vitro
during the passage cultivation. Methods (DThe marrow nucleated cells in young rabbit marrow were isolated
by the gradient centrifugation and cultivated to isolate and harvest MSCs. The efficiency of isolating and harves-
ting MSCs was measured by the number of the first passage MSCs from every 10° of the marrow nucleated cells.
(@The changes of MSCs morphology, growth and proliferation, synthesis of collagen type I and activity of alka-
line phosphatase ( ALP) were observed during the passage cultivation. Results (1) After cultivated at 2.5 x
10°/em® marrow nucleated cells for 9 — 10 d, the first passage MSCs were harvested. The number of the first
passage MSCs had a remarkable statistical positive correlation with the number of the marrow nucleated cells
from one rabbit(r =0.932, P <0.05). After cultivated for 9 — 10 d, the first passage MSCs of 29. 4 x 10* in
number were harvested from every 10° marrow nucleated cells on average. (2)MSCs, which were long-spindle
and tightly arrayed to form volution-like shape, showed no morphological changes in passage cultivation. The
cells of every passage showed positive staining of collagen type | and the negative staining of ALP, and their
homogeneity was improved. Conclusion (D The period from cultivating to harvesting MSCs is shortened at the
density of 2.5 10°/cm’® marrow nucleated cells. @1t is feasible that the efficiency of isolating and harvesting
MSCs was measured by the number of the first passage MSCs from every 10° marrow nucleated cells. 3)The bio-
logical characteristic of MSCs is stable in vitro during the passage cultivation and the highly homogeneous MSCs
can be harvested after the passage cultivation.

Key words: mesenchymal stem cells; tissue engineering; cell culture; seeding cells

BT E RS 0 U B T U (863" +40]) (2003AA205020) , T B AR B R TS ORI (2004-21-3) , 7 7 5 I - 037 3 0 B 390
H(2002-4)
Supported by the National “863" High-Tech Development Plan of China (2003AA205020) , the Foundation for the Key Sci & Tech Research Project of Chongging
(2004-21-3) and the Research Foundation for Sci & Tech Innovation of Southwest Hospital of Third Military Medical University (2002-4)

TEEE M 1965 - ) 53, WIIEA Se BN, T, ) AR B U, B2, A 0 R B B T A9, 22 418 S0 15 B HRLE : (023) 68765283

IKC# B A :2005-01-30; 4 ] B 1 :2005-06-24



16 10

AR5 G ] T T T A0 A 43 AR A e O 1629

B B8 2 VR A 8] 7S R+ 4 MY ( mesenchymal stem
cells, MSCs) J2 APy i) —Fh Z AE T4 I, BAT 210 701k
WEE RS EL Y AR OF T RE AL PR B AR LA )
7 JUUBEE R I | B O S 2 e 4 4, L B RE ) 5
K, 5 TN o B RVR SN g alifl, (T B K8
A8, AR N A Ay B R ] 7 2 AP LA T AR
MR TR IR T, X MSCs BCERIEAT R BT
i, DMEF I AR, X0 TN TR
Be 7 FHRAG S 3, {EL ERI i 8 A7 SCRRIRE . PR,
ASL A AR DT MSCs (1 43 BSR4t (] B 3 HE 44
SMEACEE IR 1 E B AL Y b A TS

1 #e5%5*%

1.1 B A AR o5 &

3 Rt A A KH AR 6 KB =T KR ah b
) PR 300 ~ 350 g, MEREASRR . 4 6 YEAT, 2 ST E L
JEAbFEEh 4 . BN R | B B R R 2 R A AR, VB A
WA AL Y BB . 20 ml JE4F 88 16 S35, LA 30 ml &
10% FBS( fetal bovine serum, FBS, 3& [& , Hyclone ) [f) DMEM/F12
( F M, Hyclone ) 5 F M P pb BB A 9 cm A5 101, FH i O 8 &
LR T B B S S0 BRI o S
A3 TIAEHIAE 15 ml 1. 073 g/ml 85 B 4 BF 5503 ( Pharmacia,
Piscataway, NJ) A 50 ml %34} 5.0 4% ( NUNCLON 24 &), 1 [ )
Ao LA 800 x g B0 20 min, /D AR BT 3L B 5 R
4ME L DMEM/Ham's FI2 35 3R WU, | 500 /min @0 5
min, 3 i, BHE 1 WK, A 10% FBS # 3 fill 5% 5% W
( DMEM/Ham’ s-F12 + 584 mg/L L-2F & e + 50 pe/L 4ik %
C+100 U/ml FHHEE +100 pg/ml #ERE R ), WITIR 2 5, 17
AR 580, O A A
1.2 & MSCs #) BAX 3%

Y MBS MRS, L 2.5 x 107 /e Y3 1 & 10%
FBS [yRLatiEE S22 A0 T 175 om® (55350 ( NUNCLON 23 ],
T ) FicA SR A9 6 FLA(BD 24w, K E) VBT 37 C 5%
COIEFEAAMN . HEfP 48 h 5 E K SRk, LGRS 2 d 2kt
W LM 5 80% ~90% Fib G, A e 3k % 35 A A
FHAEACHIHEL B i P B0 40 H - B A LA 4% 2 3 P iR &
MO S AR R BRI
1.3 F# MSCs 944535 %

#5 B5 3% ik, D-Hanks i 2k, L4 0. 25% [ 2K A i ( 35 [,
Sigma) /0. 02% EDTA-Na, I}k , #5055 41 i 3 1A DMEM/ Hams
F12 5530005, IAGE 15 10% FBS 3L Al 5, WA TR =)
Jai  ATAUML T TS OGRS 1 AR A MSCs MR, L3 x
10*/em® YRS HE &5 10% FBS (FERIBEFMAE LRI T 25 em’ (9
KSR ( NUNCLON 25 &), 8 [E) f A 174 T3 A 0 24 fLik
(BD v, EH) BT+ 37 C 3%CO, B 7400 . M 48 h 5 H
YA, LA PR A0 R . 55 0 P 114 40 N o e 12 AR 9 2255 4
R, EE H IR IR S RN - 3 bR A Al
1.4 4547300
1.4.1 451 {& MSCs frylieakif &t 3 H gl ok e
BEA AR, L 2.5 x 10°/em® B9 B 8 A 42 40 MO B Rl BE 31
B 10O B A 40 e AR FR IR AE 1 1R MSCs Ay Bicht,

DL MSCs (19 i8R0 .

B 10° AT B A ISR 55 1 40 MSCs B = Wi fles 1 18 MSCs
B 10° 40 M - A A% A
1.4.2 {58 R ENE
1.4.3 HE #efs,  0.01 mol/L PBS (v [H, i {#+1E0w])
Tk A M B B L R R HE e SEREIIEE .
1.4.4  GVEwRERRE 9 (0 FER K Rk A S 3 L R A
Bl g, LD R e B, PR R R, R B LEE, P AN
Jif A
1.4.5 T RERGEELE SOG4 ]0977%,0.01 mol/L
PBS 8 40 0 35 3 H 3 min, 2051 2 BTG T 750 e [ 80 v R 1
( %[, Oncogene 23 7)) h—40, 4 e A ALl & (i b st
F R BEAH HE AT R R, Lk AL Y G ( DAB) £ i 7 &
(P E SR A R ) R, REE B Wl Y o AR
T g 8 2 Ak PR
1.5 %itsF o

LIPS L & £ s o, ] Microsoft Excel %4540 114t
FHAREREF T 1 1% MSCs Iie 3k S 5 5 B 2% 20 B O &t 1) A
FHIE AT

2 &R

2.1 FHAMGMIG S E

B SRR ST B B0, B bR T L — e T
BB EMER O SRR AT LA B eEE
R, BRI A L B R R BT BN . Ll R R
) T A A A e A B AT R L 1

F1 SHRYOGEUMAZMBEEE 11 MSCs (el ( x10°)
Tab 1 The number of the nucleated marrow cells and MSCs of the
first passage harvested from each young rabbit ( x10%)

Animal number  Nucleated marrow cells MSCs MSCs/ 106 nucleated cells
1 32 000 9143 28.6
2 48 000 12 617 26.3
3 28 000 8 192 20.3
4 45 000 12 960 28.8
5 35 000 10 720 30.6
6 34 000 11113 2.7
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Fig 1 MSCs of the 4th passage appeared negative ( ALP x 100)
E2 $F4HMSCsl BEREGANAMAYE  (5-Px200)
Fig 2 Positive immunohisltochernica] staining of collagen
type I in MSCs of the 4th passage (S-P x200)
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