THEMAH TN 18 % 728 A 2014 -07 - 02 ihfK
Chinese Journal of Tissue Engineering Research July 2, 2014 Vol.18, No.28

@k WWW.CRTER.Org

EEHERLRMEENBFEARES I BRFARSRE TR T A

FoE, B w, B AR EEHFRERESF A LTBRHEARFME, RET 300162)
XNEZR:

A TR 1R 5 0 P A 00 040 AT R RS A i A 3 ML o et A A S Y PR 0 A AN TE M

AN AT IR R R A A BB REIATIR,, — FLG i A AR AR D A T B PR Y 28 3 B 15 )

REMG PR o TS S SCHT OR RV 1 B (R0 JRESAY BT AL B S ST D RE AR I AR B AT 7
IASE S [ R -

2 SIS R L 1 00 T W B ) T R A 45 5 B 7 VAR AN M ISR BE /S, ELERIBONS ()4, 1) Skt b4

NG G o 703 B B A B TS 0T T A R AT B I 8 0, F BN IB AN 2R AR e 1t

4t

KA

TN TN TR B TR BRI T TN LR SO KR WIES: WL
it

ERRIF:

HHE: T W0, #55509; KR Sprague-Dawley

HE

ER: EIEWER MEEREN AR T AR E R, B 5 A Alkse, Bk, @M arir i
AR TR 70, BRAF ORI AR 1) B W ) 7 T A A A SOMSE I A A e

By GNP A AT R ANE IR I, SRR R AR A ) 80 T A e

Frike SR LR L 8 0o vE S WG BE 23 B T AV AR 45 15 AR Ak 2 B B 3R SD O R B o) 78 S T . B D62
AR € IE Y OB S SR A RNV S IR AT € A SR SR P o R O i ) RS BN N i
2, WA BT AR, e A AL AR o-kit A1 CD45 [k, Uil A BT CD45 ki
.

FERELER: ORFIG 24 h BIEC BHEET ] WAT A RNGEE O Oh A2, 4 d Ia] AT A4 v TR I

14 d I AR AT A E] 90%Hl . LAMAEAURMMET 2, ALTYEAFAINL, Sk s IR . @I Hibt
NS 3 AE BN 7T A AR NE R, A PO AR E, TR A AR R T AR
DB, WAL, WA EEZEAE, AT, dobifl. RURFER G AR W, SRRt TR A
AR . @ 3 ATl R 78 5T AR M 5 25 1 R ECRAT k>, 25 2 RADMIT A6, 25 3 K
ANEHENSGEG LN, 287 RENTE M, 59 RMBPEEITL T, 2RIEKLRE “S” K. @5 3
AR 5 78 50 T- 40 L2 DNA B0 SR T Ui B A I 72 He DNA & BHEW] S 4RIt 2 21.1%. ®%k
AR 27 e (0 R U AR TE W) c-kit FHPEAN I L 20 53.3%, CDA5 KIEM AN 1.68%. © &Ml 7L
G0 1 RS R Ak 16 d s, AR IR A S Y AT R SR IEANE, MRS, R TR
P A ST A R SR A, TR AT 0 WS IR T BE 45 SRAIE W] 2% 75 VA 3RA 1R K Bl 1 #1714 e
KEE, WK .

T, Wi, BRSO R B R4 5 2 RS A B 7 0 TR ). T T AL TR
7rg;, 2014, 18(28):4463-4468.

Isolation and culture of rat bone marrow mesenchymal stem cells using density
gradient centrifugation and adherence separation screening

Wang Ying-hui, Zheng Rui, Chen Li (Research Room of Experimental Technology, Department of Clinical
Medicine, Logistics University of People’s Armed Police Force, Tianjin 300162, China)

Abstract

BACKGROUND: Bone marrow mesenchymal stem cell content is less under normal conditions, and easily
confounded with other cells. Therefore, to establish a simple feasible in vitro cultured amplification method and to
obtain a large number of stable bone marrow mesenchymal stem cells are of important theoretical significance
and application value.

OBJECTIVE: To establish a simple feasible in vitro culture and amplification method and to obtain numerous
stable bone marrow mesenchymal stem cells.

METHODS: Bone marrow mesenchymal stem cells were isolated from Sprague-Dawley rats and cultured in vitro
using density gradient centrifugation and adherence separation screening. Cell morphological changes were
observed under an inverted light microscope. Submicroscopic structure of cells was observed under a
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transmission electron microscope. Living cell number was counted using Trypan blue exclusion method. Cell growth
curve was drawn. Cell cycle was analyzed using flow cytometry. The expression of c-kit and CD45 was measured using
immunocytochemistry. CD45 expression was analyzed using flow cytometry.

RESULTS AND CONCLUSION: (1) Cell adhesion and pseudopodia could be seen under an inverted light microscope at
24 hours after inoculation; cell colony formed at 4 days; 90% cell confluence was found at 14 days. After passage, the
cells were tended to homogenous and became fibroblast-like cells, which showed whirl-like growing or flamboyancy
growing. (2) The size of passage 3 bone marrow mesenchymal stem cells was small and nucleolus was large, with clear
nucleoli under a transmission electron microscope, with the presence of sparse chromatin and low electron density.
There was microvillus on the surface of cells, abundant ribosomes could be seen in the cytoplasm with few other cellular
organs such as endoplasmic reticulum, mitochondria and Golgi complex. These showed that ultrastructural structure had
undifferentiated features. (3) The number of passage 3 bone marrow mesenchymal stem cells was reduced at 1 day
after inoculation. The cells began to grow at 2 days, and entered the period of exponential growth at 3 days, entered the
flat period at 7 days and the number of cells began to decrease at 9 days. Growth curve exhibited “S” shape. (4) The
percentage of S phase cells was 21.1% as detected by flow cytometry after passage 3 bone marrow mesenchymal stem
cells were stained by DNA. (5) Immunocytochemistry and flow cytometry had proved that the c-kit positive rate of cells
was 53.3% and CD45 positive rate was 1.68%. (6) After osteogenic induction of mesenchymal stem cells for 16 days,
cells became oval, and short processes connected each other. The cytoplasm was dark, suggesting that it may be rich in
rough endoplasmic reticulum and Golgi complex. They can secrete osteoid. Results verified that obtained bone marrow
mesenchymal stem cells stably grew, and actively proliferated.

Subject headings: bone marrow; mesenchymal stem cells; cells, cultured; rats, Sprague-Dawley
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Figure 1 Morphological changes of bone marrow mesenchymal stem cells under an inverted microscope

FIvE: Bt AN EARERIRET 7 R, i MdR¥ IR (x40); B W RARERFREE 7 R, MG, S34EIR(x100); C % 3 A K T—
B, BRI LT YRR (x200).

| . 26
22
20
18
16

2 i (x107 L)

4

14
12
10
8
6
4
2
0

e 1d 3d 5d 7d 9d 11d 13d

E 2 BiEExRTHEBABMEH. KM% EEN

Figure 2 Ultrastructure, growth curve and cell cycle of bone marrow mesenchymal stem cells
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Figure 3 Immunocytochemistry for detecting c-kit gene and CD45 expression and flow cytometry for measuring positive rate of CD45 expression
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Figure 4 Induction and differentiation of bone marrow mesenchymal stem cells into osteoblasts
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