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[ Abstract] Objective To isolate, culture and identify mouse umbilical cord mesenchymal stem cells( mUCMSCs )
and to study whether they can be induced to differentiate into adipocytes, chondrocytes and osteoblasts. Methods — The
mUCMSCs were isolated and expanded by adherent culture from fresh mouse umbilical cord. The morphological characteris-
tics of the resulting cells were observed under inverted phase contrast microscope, and their expression of mesenchymal sur-
face markers was identified and analyzed by flow cytometry. Then mUCMSCs were induced to differentiate into chondro-
cytes, adipocytes and osteoblasts in vitro. Results  Fibroblast-like cells could be isolated from the fresh umbilical cord by
adherent culture. These adherent cells highly expressed mesenchymal markers including CD29, CD90 and CD105 while low
expression of CD34. The cells were successfully induced to differentiate into chondrocytes, adipocytes and osteoblasts.
Conclusions The mUCMSCs isolated from fresh mouse umbilical cord by adherent culture have potential of differentiation
into chondrocytes, adipocytes and osteoblasts.
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1.1 Xz

9% C5TBL/6 MEME/NEL, B 1 ~2 H
8 JEAE M 14 ~ 15 d, 1k 25 ~27 g, HIRWIEEF}
KA s ) O $E A3 [ SCXK (78 ) 2013 - 0001]
T35 I BUOb T B W 8 6 Be 30 ) 52 56 b 0 [ SYXK
(1H)2014 -0010]) . Sebad & rpoxd s i b & A5 5
e N RN R 2 H AR TR AR (14 6 T35 R75 5250
SIWITE SR ILY  # 3R RIS T AGE KR,
1.2 FERFINSE

DMEM/F12 55 3% W i 4 1L 7 H1 trypsin-EDTA
B B Invitrogen 23 F ; 75 -85 55 RIF W A Biologi-
cal Industries, AMIIE(E 3 HTrIAMK ( CellTiter 96®  A-
queous One Solution Reagent Cell Proliferation Assay)
) H Promega /A ] ; FITC #51c 94T /) LI =8 A 4p
CD29 ,CD34 F1 PE #ric ) CD105 11 [ eBioscience
N, APC FRICH CD9O 1 | R&D A F], X% F %
A ARG IR A (Healforce) 38 ( Nikon ) | il
B ( Rayto) A 4HMEAL (BD) .
1.3 EWAHE
1.3.1 mUCMSCs F53 B 51555

BURZ2 16 ~ 17 d B9 C5TBL/6 /NEL, 2R FH B 24k
FEIARFE B B BRI B IR T 1% WP s A
Y s TAE R, O AR — R EUBUR IR &
— e, A PR K VeI T, BT 1L S mL B0, H
5 T BT RE RORIR, A& 10% FBS 1 DMEM/F12
B IR (500 L) =77 41 4UR 40 0, 55 7% 2 i 1 AL
25 em® MIEEFRMIG LA 37°C 5% CO, $53746 b
BRI R R LU A A S TR
AR T SR AN M A A R B SRR 35595 24 h
J& T DL RELN D, A0 e R R SR, 72 h R,
VUG HRE2 ~4 d #3, Feai M A= 1< 28 90% L) Ll &tk
A, FH 0. 25% 1Y trypsin-EDTA THALAE1E
1.3.2 mUCMSCs B K2k

THAICARSE 4 1AM, 11805 H 10% FBS 155+
R A MOV FE N 2 % 10* >/mL, B 100 pL/fL3%
Fl T 96 FLEFFRABR U A i1 2% 2 AN FL, B FLIBEE 9
NS, 53 KM 7 KeMHMMg, 25
24 h FFUR R — B[] 5 — 2 2 LA 5 A
0 A5 43 M R 200 WL, BB 3 h P AR A
490 nm AbWGREAE, ELEIA 8 d 22 PN 4 it 4 5 1
o A B[R] A RO JE -S54, DR [R] AR A A |
W CRE (B AL, 2 4R A il £k
1.3.3 mUCMSCs 2 Mfifp i &

THALISCAE SR 4 1040, VR 20 i e 75 &2 5 % 10°
A/mL, BT mL 48 J 53 5000 A 5 58 BE BT CD29-
FITC .CD34- FITC .CD90-APC .CD105-PE & /MRE%),
HEEE TR E 30 min, A PBS B> (1500 r/min,4
min ) SVEFEBRALE AU , B2 A SRS I 240 Ff
RMEFEAR G R,

1.3.4 mUCMSCs 517551k

WSS 4 18 mUCMSCs F B M2 N 1.6
x 107 A~/mL, BN 5 pL 2 12 LR A 0, TE R
— AU, 2 h 5 TR A R S o A b
TR, 2 ~3 d I —IR, HEHGF 14 dJ5,4% %
R VP 1 5 J A W A MRV B0 e, O % 5 AL e
HriE g,

1.3.5 mUCMSCs [4] i 105 40 e 175 5531k

AL EE 55 4 18 mUCMSCs P 4 x 10* 4>/ 4L 3%
FRARE T 12 FLAR PSR 6 h 5, s IR o A 72
LT A AR 5 T b3 92 2 A W, 3 d JRIRGE A
WA B W,24 h JEnl A ¥, A B IS A2
4R YRS B IR SRR ES 14 K 40 £
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1.3.6 mUCMSCs W B 45 5501k

HALESS 4 1 mUCMSCs UL 4 x 10* 7/ FL4%
FRARME T 12 FLAR 53R 6 h 5, 4G IR0 Wi
PR IR, 3 ~4 d BRI 1 R EER 21 d A [
FETFMAFER LAY,

2 R

2.1 mUCMSCs &= 2

SR AR . DN 1 g R I 7= 1Y C57BL/6 /MR,
— AR 1 em KB 24 10 AR, BT B4 I I BE
P E R 24 h DUG , RIAT7E (R AT T R F|
IVERR I U B 41 L Fh 2 20 2% s DA BRCPE )
HOULE TA) ,48 h 5 EELI A 2 (WK 1B) ,72 h

J& ] WA E A A VR R B (LI 1C) L5 7 ~ 10 KT
DA A K 2 80% Bl AR A

FACHIML . JEAR A B 55 250 10 RAA A5 —
A, Z 513 ~5 d A0 1 IR AEARE e AR
B BE T T WX L4 MO AR Y —  ERARTE AL
LT AE , B AR HES B R AR K (WL 1D)
FEARIHE LA S 30 min BV 20 BN RE | G20 ffd
MBI 1.5 h T LA Z2 4 s BE HEL AR MR T,
3 h A W REAH IR 70% VA L

B — AR Al BY A S R O vk R R ]
3 B B I R A K ) T A 20 AR A B, R AN R
Gy oy B N, H LR A A D s st T, HAR K
PR, H 20 R e 4 22 i 40 i e A 5 A S e
AR AR B

AL B 24 h JEHCENSBEAE K A9 J5R mUCMSCs (bar =40 wm) ;B. 1535 48 h ZHZIHuh 4K A JF AL mUCMSCs (bar
=40 pum) ;C. }iFE 72 h BWERAE K A5 mUCMSCs(bar =40 wm) ;D. 1G85 Hb K B 4R 4 K AY PAmUCMSCs

(bar =40 pm) ,

B 1 C57BL/6UCMSC 7E)6EE R IE A ERE

Note. A. Scattered primary cells with adherent growth ( scale bar =100 wm) ; B. Primary cells growing from the cutting edge of

tissue( scale bar =40 pum) ;C. Swirly growing primary cells(scale bar =40 wm) ;D. Swirly growing cells with dense arrange-

ment after passage( scale bar =40 pm).

Fig.1 Morphological characteristics of the mUCMSC
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Fig.2 The growth curve of P4 mUCMSC
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Note. Negative expression of CD34 ; Positive expression of CD29; Positive expression of CD90; Positive expression of CD105.

Fig.3

Immunophenotype analysis of the cUCMSC
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HE AR RS BT 40 T FR 30D PR 1 5 10
SRR =~ s 70 (%) 240 B it g 2 K B B
2.3 HmERRENE

WA K R RIS 4 18 mUCMSC, Jil A CD29
CD34 ,CD90 ,CD105 Ji =X i & /o F LRI, 241 A
WA BT AR &g R B R . CD34 IRk, 1 CD29 |
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2.4 BEHBHFSSUL

% 4 f mUCMSCs & W ki 8555, A
W55 5% 41 B 298 1l — 4~ 20 it A B TR A Ok, 14 d
X R BRI 8 FEAT A S A T B B 24 e )5 T
O PSR A R (WK 4A)
2.5 BEEFESSHK

5 4 X mUCMSCs IR i 55 6 d &£ 4,

B R AR B KR A I, A B W S, H B
TRAKSE B IR AN N BRI 2 A8 KAR IR, 14 d J5 47
21 0 Yuft 5 T ] UL B e s £ (5 ( WLIK 4B)
2.6 BFESESNK

%5 4 f mUCMSCs MU 765 35 59% 21 d ),
RTS8 AT R4 ge o), T AR 2 45
gEeliar e (LE4c)

T AL B IR PRI S € B, RIS M B R4 305 AL O e, C. B MU R EE IR 5, B RALYLA (A B bar

=100 pm, C:bar =40 pm) ,
B4 mUCMSC fkshE S50k

Note. A. After induction culture for chondrogenic differentiation, as shown by Alcian blue staining; B. After induction culture for adipogenic

differentiation, as shown by oil red O staining; C. After induction culture for osteogenic differentiation, as shown by alizarin red staining.

(A,B: scale bar =100 pm, C; scale bar =40 pm).

Fig.4 Results of induction culture in vitro for differentiation of the mUCMSC

3 g

ARG RFH 1L RATLAN 1 H C57BL/6 /)N
FRTS2Y 10 MR , BYEJS 1€ 10% FBS () DMEM/
F12 55325600 0T LA 43 2 2 R G W BE | 52 e i R 2E
K Y BT Ak N RE AN, 20 A A K S BV AR sk
BEFEIRE RSN 3 A g A K B, RS
TR BRIk B4 i i 3k €CD29 ,CD90 . CD105 , ik ik
CD34 , fEARIMA S LA F T B 5 — g il ) J mf LA
A3 143 A BT 2 Y € B A A 5 4 AT O e
0 BH: 1 i 7 A0 e LA B 9 28 40 o BH 2 ) 00
X gk 2 g [ 5] Song 4% 1R 0B B Ok JR
() S0 0T T 40 B 2L, AR 4R 1) 7 3T 4t A Y 6 28 A
HEDT AT LA R X e 4l gk mUCMSC, S2 3.
IR A& B, R 1 AR/, 7] 4325 2] mUCM-
SC(H LI REAR, Wk 1 R BUIA R A I
BYRE G T BB BE S 3% AT MR 5 9 9k A9 K=
mUCMSC., 33X W 1% 5 20 it % J3 1) 5% Wi A O, 400 i 4
B I AW AR R T A R T A
WEEA K, A KRR R 5 4 1 mUCMSC £
it 6 ~8 d BPSERL— N 1 F A, S 3 R4 ik
AR B S REAMARUEIRA,3 d B [E] P 40 A

A B PRYH B R U ) 70 0T 40 A K
B KB mUCMSC B4FE I PRI

JFas P 2% Bh ik, — 2% i bk R R UK T R
(Wharton jelly) 21 5, J& #5 85 W\ b J2 0] 8 53 1 41 i
) E R . R, DUJBE S 2 3 T 7 JoT 1 440 i 3
SR I RN CSTBL/6 /N R A K24 1
em, IEH R, JLF- R K0T RE S B i A AN A
WA, AT B LA LA C57BL/6 /NER
AW B TR 5 4 B E) CD29 D0 Al
CD105 BHME=R = T 95% (1 [a] 72 5 T 40 i, 2 W 1fn 4%
FH ML A7 AEAS 52 i [) 70 55+ 40 M 1) 43 25, 308
T ARREFR AT LA B gl bl se i 40 B i, 1
S8 C5S7BL/6 B FUAT LI {2 10 MR (29
0.3 em® BYLLIZUHL) A5 R0 D T 20 234 U5 PR X Y [
T B S A B R Oct4  Nanog EERR Y
ZWRET AN EATEA LB SUR IR T 4 i
TSR BB T PRI RE L AT L M/ BB
A BRG] e T T A0, ROCR B R B A

AR ST (5 B R RO R G AR A
A LA mUCMSC i, LD/ R 5t iR T
VEH IR LT, EEMAHE. (1) ENFF41iE
FERT MG S8, e an Ll CS7BL/6 /N Bk 2
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(4 mdx /N FRUEILVE FEA RAFFT A9 & AR JF
mUCMSC 877 mdx /)N R SZ5 AT LR R s IR IG 7 L
BRARRANNEARTE, (2) E R 4B R T i
G PEEL RS DAAH BT I i 25 22 4 ) 245
i eI a0 IRAR AL ) B A B W Y S 56 B,
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R X o w11 R S Wl O PR~ S T D s R s
FHBIRYT S E TR, e AR S E A
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HAFE TR A0, W SE— 25 TR A RIS 3K 26 1 53
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