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MSCs, X MSCs #EfTTEZ#WEE, [FIBTiE o J A ML 23 BT AR XF CD34. CD44., CD45. CD90 4 Fp 3 b kA 7 45
FE. IR 5 8 MSCs, MM 50 pmol/L HLIRIM AR £L 2 BEMRER . 50 pmol/L 1M I Al 0.5 pumol/L HiFEK KA T H 43
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Isolation, Culture in vitro, Identification and Induction into
Adipocytes of Rabbit Bone Marrow Mesenchymal Stem Cells

QI Zong — ze, LUO Yun -fei, HOU Yong, GUO Yong — zhang, ZHU Hong
(The First Dept. of Hepatobiliaropancreatic Surgery, The 2nd Affiliated Hospital of Kunming Medical
University, Kunming Yunnan 650101, China)

[ Abstract] Objective  To isolate, culture in vitro and identify the rabbit bone marrow mesenchymal stem
cells (MSCs mesenchymal stem cells) and induce them to differentiate into adipocytes. Methods Health
juvenile Japan big—eared white rabbits were used, and the bone marrow was collected after rabbits were euthanized
by anesthesia. MSCs were isolated and cultured by direct adherent culture, then the morphology of MSCs was
observed. At the same time, MSCs were indentified by detecting the four surface antigens including CD34, CD44,
CD45 and CD90 through flow cytometry. The fifth generation of MSCs were induced to differentiate by addition of 50
pmol/L ascorbate2phosphate, 50 pmol/L indomethacin and 0.5umol/Ldexamethasone. Results  Flow cytometry
showed CD34 (-), CD4 (-), CD44 (+) and CD90 (+) in the second generation of MSCs, which were in accordance
with the surface antigens of MSCs. After the fifth generation of MSCs were induced for ten days to differentiate into
adipocytes, oil red O staining showed that a large number of lipid deposition and mutual confluence, and the shape
of cells became polygon from long shuitle. Conclusions The cells cultured in vitro by our method are pure
mesenchymal stem cells, have the typical characteristics of stem cells, and can differentiate into adipocytes. The
mesenchymal stem cells cultured in vitro can be used to study the cell differentiation mechanisms in tissue
engineering and animal models.
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HREE—DNEINAN, W ARFSER T4
M. M. SRR SR T A (R T
M) FIPN BT ARAE. )T A R U T
JJZ B A TR, S5k M EREE Hh A8 — i 240
MRy, EARVERAIE T, RERI plE 41 . AL
BN . VLA ST 20 R R A S A [
O TP N i S/ W82 N D VNN &N
B ISCAEBN Fh B E R AT g, s
IET NIRRT 20 SR pha) 5e
T . APFFERARINE T BMSCs 7
WRRIT AT %, BN E AL . MRS IR
BE. MEFEAESF BN 14 S K Bl it 25 Wik s 4416
AL, TRV — IR, Dy TR
SRR ST 20 o AL

1 MREFE

1.1 ##
1.1.1 FERF DMEM-FI2 WiAR:FE5 (dbat
KEE), HEMmE (FBS, Gibeo) , PBS
(Hyclone) , 0.25%J#EE 1 (Gibeo) , HUIR MM FRE:
2 BEiRER (ALEXIS), JH#9m (ALEXIS), HiZEXK
# ( SIGMA), B#L % CD44—FITC (serotec ), FPL o
CD90-FITC (serotec ), FR ¥ %t CD34-PE (serotec ) , fil
PLHCDA5-PS5 (serotec), F-Pi flIgG (H+C)-FITC
(becoknew ), JHIZLO(SIGMA ).
1.1.2  KIezhy 5 M@ H AR A%, &
& 0.8 ~1.0kg, HEIBERIKSELE Y05
it.
1.2 Ak
1.2.1 % MSCs IO BMERESR 3% B L%
B 2 mL/kg 74 B2k Rk 4 B RRIESOOE, 70%
FPPREIRIE 15 min, ETRHEAES T, BB
e, e, A PBS MSVEE I A MR, A 3
S5 LW DMEM 35 5% i 52 ol gk B s 28 T
PR 2 5.0, 1000 v/min £ 0> 10
min, 7 IS EIESAIME, FNA DMEM vk
e BSOS B E AL

¥ F AT B AR A I 4 mL 280 F 2 4 25
mL $: 35, A 11 mL & 10%FBS f DMEM 1%
FiE (BRI K 100 IU/mL, ##%E 100 pg/mlL)
RAE, BT 37°C. 5%C0, B4 E IR
48 h PR L PR A MG RELNAL, DUSBERE 3 d i 1
W, FRANEE A 1k 80%HEf M ALALAR.
1.2.2 % MSCs MfEREEF R4 80%IL A5,
A 0.25% B8 R (— 8 25 mL 5320000 1 mL

AL BRI RT) SEATiN k. e 8 B e N kT
52, RINGEEAN AR RIS, i EpRis e, 20
B 2wk, 7BV AGE 8 % 10%FBS ) DMEM
HREFRIRZE AL, P TC R A 2 e R TR RE 4
JtL, ARSEAMRRARE. 2 B T S R TR B 4
BWE, BORF IR 122 /M2 25 mL 5
FEh, DR 3 d e 1k

2 &R

2.1 % MSCs HWEEFLEE

WBEA: K MSCs TE A —, AR, 1
JABIAE KBS, Z BB NES; 2552
WA ARG, AMAEHRS A —E W e, S BERR
FEAEK, SEVER, 280 E5T . FEE 40
3G, VR Z RN E R, TeR
LA ML AT OB 2 g B =Y. A S g st (P,
&) MSCs 1557 2 d Ji T LA 2% 1) 290 Jta B Rty i
BWRIE, BUaiD, RilE 2B AT i AR
% (WL 1), 55 3 RIFIRIE SR . 45504
) MSCs IR, MmN 2, MHEEERKR
B, BEHE, 55 4 KJ5 MSCs Brm ity 1, 41
MOfERIG A B, WEYR (WK 2) . %
6 RANMA KBk 70%~80% B4, HRARIE,
ZEHS IR (LE 3) .

B1 P, MSCsigz2d
Fig. 1 P, MSCs culture for 2 day

B2 P, MSCs i3 4d
Fig. 2 P, MSCs culture for 4 day
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B3 P, MSCsi:6d
Fig. 3 P, MSCs culture for 6 days

2.2 % MSCs HIRBILTE

MSC % %I 34 CD1la, CD14, CD33, CD34,
CD28. CD45, CD80. CD86. CD117 B, CD29,
CD44. CD59, CD90. CD105. CD166 FHIEY. A
Sy 38 3 9 220 LA A BT AR X CD34 (<) . CD45
(=), CD44 (+), CD90 (+) 4 FhRmHTIHEIITE
FE, WAEFTRFRAAIIE MSCs. kR . 552
X MSCs £ PBS W% 2 i 5 0.25% 15 25 11 B 1k,
FH & 10%FBS ) DMEM 5 38 £ 1Ak, # 4l
BREEECEY, 2000 r/min .0 S min, 7 -
W, SEEEAM. B4 L EPE, BESIRCH
CD34. CD44. CD45. CD90, & HA 10 WL
M, CD44 FHHIA 20 wL CD44-FITC Hi A,
CD90 % Hi il A 20 pL CD9O-FITC Hiik . CD34 %

Rl KRy

HmA 20 pl CD34-PE Fif&, CD45 & A 20
pl CD45-PS5, i) 4°CFiFF 60 min, JIIA PBS
W, 2000 r/min B5.0 3 min, REVES 3K, CD34
B CD4s B in A 20 wL %06 B B B
IeG(H+C)-FITC #&¥% 5 s BANR & N & 4°CHEH 45
min J&, PBS &P 3 W, ALK, ULE 4.

B4 FiR, FTEerIgnp, 99.1%M ik
CD90, 99.8%IM4IMIFIE CD44, TiflA 0.2%P)4H
MiZRik CD34, 0.1%MAMIZRIE CDA5, ¥4 MSCs
BT T,

2.3 % MSCs HIRBEIE S

U 5 4% MSCs, DL 4 x 10%em? $650 T 55 355
W, 24 h JFEINE 50 wmol/L L3R I B2 £h 2 Wi R
Eh, 50 wmol/L {5 4 JF F1 0.5 wmol/L 1 FE KA Y 5
SRR IR0 1) 175 B ) 70 T A0 M A B i 4
M. A3 d e 1R, 10 d 5 EBRES SR, FH PBS
WVEVE 2 k5, H R T IA 10%48 /8 S AR AL 10
min, FEMERDA, IABEARE R DHRERT
BlE 1 h, KERAMER DG 60% 5 9 EEE U4
Jfae, FEANSE TS, IATEL O TARR
10 min, BRFSIMLT O TAEW, M/KIEWE, A8, L
K s.

HE S i, PMSCs Bifigis T 10 d JFIlZL O
Yt R RN TITBOEHE RS, 200 i KIRTE
RS ESUI
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E 4 P, MSCs =8 ML &N
Fig. 4 P, generation MSCs detected by Flow cytometry
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5 P;MSCs %S 10 d [EH4 O & (10 x40)
Fig. 5 P; MSCs induced for ten days and oil red O
staining (10 x 40)

3 itig

H i MSCs HMARSNE 7k 3B B R
Ok EARNGRE T B L i A M4y B R S g
RERR B0, g 2 Bl ik sk A 0B E e 72
BT A e, (HARER A, e, LA,
5 A B0 RN B G BE 43 B3 M 41 B MSCs 1
WA BF L. ARPPIESE T BN RS
HIK Y BMSCs 205 =5, A Bb %% B 0 3 e 0o 1k S5 L
ik, JE—FhiR A S 4 B 44k BMSCs 1Y
Dy anfey S B RE R AR T AL, R AR B
PR MR, BB A BARAR B T ok
D7k, BT AR 20 A TR A S N Hagi 4H 21
R A A TS . BT BB 45 A A% A0
TG BE LT A AN M . 3 0 T2 B A B ()
FURT T, CD34 ShaBEaler e pd . i 20
MubREPUIR, CDA4 W) 32 BL7F B8 R] 70 5 T 40
ik, TESE M TR AR, Btk CD34 B,
CD44 BHPEZR IR T A %5 7 BB ) 78 5T T 40 B i —
A AL ARSI R MSCs R TP CD44
CDO0 53k, 1M CD34, CD45 FiEKFEHAK,
UE B BT 55 35 0 4 M R B B ) e BT T A . A e
AR BE XS TR 105 40 e o3 AR i 15 3 R B 3

FAE TR IEATHY . — 0 cAMP-PKA HY3&AZ;
— IR BRI R L AR A — AL
By SRR AR AR IR 1 52 1A 0 W0 TR T e R A AR A2
X 3 K0 B T T AN A B AR AN R Y
PR B A A IR 1 A2 (AR08 14 10 Jf g . 21,
AWFTELIIRE MSCs 7L NRITANNE, #5758 T 18] 58
FRF Ao AL, SRAL T — o i R B 1k
BRGNP B R SERINEHEAE.
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