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[(WE] B FREFFREFERTHIE (UC-MSCs) FEMAMIES . 355 . IS E DL i 2040
Fd Tk 30 BIRF A AZEARIE Y B SR W BE 4 B 15 51 UC-MSCs, LT 20% FBS I 3G B3R 61 7 IR A BE
F%, TIIEM 10% FBS ¥ B35 FR A T — AL AR, M2 bR 3R 365 T UC-MSCs [m e g s fh, 7E95%
MBS T USRI, BT IS UC-MSCs BBIM& e, TN M o r LR e, R E a4
PEDEICEAG AN ML B TP B R TR, A ELTE M, RAE . BSOS EA . FFUR 2B A oA v T i
KA Z A EIE SR, 850 12 h BRI EEA K, RS A W8 I R J3 AL 40 ) R ALE
CD123, CD49. CD29. CD73 F1 CD166 ¥}y BH M, e o a4 A UC-MSCs 43 fb il #2240 . &% i
UC-MSCs KIAEARE TR, AW arrtttae, HA mpha s fbriigkae.
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[ Abstract] Objective To establish an useful method to isolate and culture umbilical cord mesenchymal
stem cells (UC-MSCs) and induce it to neural differentiation. Methods  Thirty human umbilical cords
(UCs) were obtained from pregnant women with their written consent and the approval of the Clinic Ethnics
Committee, the primary UC-MSCs were isloated by adherent culture in the medium contains 20% fetal bovine
serum (FBS), then they were maintained in the medium contains 10% FBS and induced to neural cells in neural
differentiation medium. Their formations were observed by fluorescence microscope, their ultrastructure were

detected by transmission electron microscope, and their surface markers were checked by flow cytometry. The
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neural cells phenotypes were monitored by direct or indirect immunofluorescence, and the ratio of neural cells were

measured by monoclonal antibodies to

human neurofilament M,

synaptophysin,  tubulin, and

galactoserebroside. Results The primary UC-MSCs were adherent after 12 h culture, and their ultra—structure
were similar to undifferentiated cells. The surface markers were CD123+, CD49+., CD29+. CD73+ and

CD166+. The neural cells were detected by immunofluorescence. Conclusions

It is a convenient method to

isolate and culture of UC-MSCs by adherent culture. UC—-MSCs are stable in the growth medium after long—term

passage. UC—MSCs have the potential to differentiate into neural cells.
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ety [ 70 I T A0 M — AP AE T A
HAT Z 10 70 AL TR REFN B DR BE T A0 4. &
B J5 8, ARz, HAERE “RAMAT, A
SACH . TETERRE], w] LA S Ak R AL 7
AR, 45 BE N i 22 2R GU I BR36 7l R
BAE. SR ] SR T AR AR e
AR A AR AL R A AR 2 (RN, i H
i AR I FH A 2T LAAE (ARSI FRAT s 5 A i 4 4
A B e T AR B ZEE XS ANl e ARG S5
PN S I 1) SRS T AN, LA I ) 78 5
T ML SNRET L e A T, LA
g R I T IB  6) 5 Jo T AR A S e e 4 4T R
HeAi.

1 5%

30 B EAE AR I R A R, Ir A
P U A I R LIRS I AT B, SEER LR RS
FRZE GBI UE.
1.1 RFEH

GAEIMTE, o -MEM 5828373 &4 1000
o/ L RIS A WL DMEM, 29%FCS, 10-7M
HIHLZEKAY, 0.5 pM WEIHER, 10 ng/mL I/ MRAT
AR T, 10 ng/mL R EAEKKE T (R&D
Systems) , 50 pg/mL JRKFEZR, 8 fLIYAMIEIE = 1E
FEF&5 (NUNC).
1.2 LRI F

Abs LA M #f22, 2z, MER, KA
WA ZBERE  ( Chemicon) , PE FRic 89 FPi Bl oy
BREE 1PUiA.
1.3 HREREAR SN

LN BB EHTIA (Abs) CD14, CD29,
CD34, CD44, CD45, CDY0, CD73, CD105,
CD106, HLA-ABC Hl HLA-DR, #¢J6HRic B BFT

R E ] (serotec  (oxford, UK) (immunotech
beckman coulter, Paris, France). i& 34 H[E)&I% R
M BD Pharmingen INEIFRAE.
1.5 UC-MSC B9 BEiE%E

P45 B A S bR R 5 S PS 1 PBS ¥ 3
W, RIGHBRENNK, R kST, SRJ5 T A
PRk, A PS 19 PBS ¥k 3 K. B BY
AN, FIRFFBTETAEE 1 mm x 1 mm x 1 mm K
N, 0.1%REEFIV, 40 °C 30 min 4k, T
0.25%J Ml 40 °CHAY 30 min, /NEIMEZ L,
PER L UE, B, DOE S 20% MR A I Y
o -MEM 5 &5 FE A 175 em x 175 emB5 57
F 5% CO,, 37 CHE3.
1.6 UC-MSC gyEREHE

P B2 B AN 0.062 5% fifif /EDTA 714
AV S5 25 20 B e — o LU e, R 5d A&
LR, REAEAR, A 3 AN AN B 2 i Ar
LR, 565 3 A0H 23 AR e iR ik, JE7Es
5 FRHEA T 30 S0 RN Ak S
1.7 BREHNE

75 S L AR LS M e [ o T A R 2 4, iR
AR RIFAHE 3. 7. 20 fCX BN, SEEN
filg i AT AL, AR AR KR 1 Ik, TSR A
W, THERAME, JRESRIESN 1.0 x 10 ¢ /mL, HL
| mL AR, RISIMARBEL B E®), %H
SR UZ A ORI
1.8 UC-MSC HI4E

1 2 VYR 118 2 TR SR P 4 R [ 42 fe g
PRGN, FRAER R UL i T
1.9 EHZMEIFESHINIEFRAER

(1) 114 UC-MSCs I H5E & o -MEM }i 5%
FEE A e BE R 20 000/mL;  (2) 43 Fc 40 i
WENEEREFERGH, 10000 4 fem?;  (3) 552
K, BIFERE SRR AT R AR G fh 28 o0 Ab 35 5 A



514

BAE, A NGO ) 85T A A R 9 4 v ) o 2 e A L AL I oY 43

H el H e 4 o -MEM JiFR %L (4) BigR 2
Jil, AR HA R R 2 YR AT e ] ) R SR
1.10 [EHZMEEIFSIUEE

(1) W3R by e s iR IE H PBS Pkisk 3
RF2w; () BEZMARE 10 min —20 CIHH ;
(3) HIPBS LM 3 W (4) F3 5l hnad vk B
—Pr (RPTA M dgez | Rk, MER. F
FLBEh A e, BEAPUAR 2 21, MR Geit A
ZyiBEPUR, 37°CHE 1h; (5 PBSIE2K;
(6) il PE bric i /NR TG 51l E 404 1eG
(Z¥0) FEEF 40min;  (7) PBS #ik 2 1%
() HKHAWMEE FWEE (B =570 nm) , FAM.

2 #R

2.1 UC-MSC Hn BfERER

AL L 12 h J5 4T R EE 72 h JE L
BE YT R A0 B, 72 h )5 IR EOLE 0 27 R
WRIEWGREANME, 55 7 RANMOBCRBERS, 254
ETE, DREIR AT, 5510~ 14 K, 4l
BB A F] 80% ~90% , 5 I HLI 17 HES
AR, YR WA A B HHES R, A R
ek, LK 1.

B

D

B 1 B EERTHARRED R fRRHE
Fig. 1 The pathological section of umbilical cord mesenchymal stem cells and the primary cells
A: R BRI AR T 20 x5 BB UI A s 4 T 40 x5
Cs B A AERI IS 72 h, 233U Z 40 x5 DJSURUBPH AR IR A 7~ 8 d I, BEUERIZ, d0R . WeiiRARS] 40 x .

2.2 BRSGEHNERER

I EMEETE, AR, AR, #
RS ; MRFEE, AREMZ, RN
DA ZRi A, HA MR, H Y
B SR Z, MREAMAE. RA
AR RRE. 5 BRI REAN I, FRA
TAniErean, &2.
2.3 UC-MSC H4£ZE

2.3.1 UC-MSC RERERN MEFFERY 3 ~23

£, €DI123, CD49. CD29. CD73 F1 CD166 ¥y
PH M, 35 I T 46 B 4% & CD34. CD45RA.
CD45RB. CD45RO M, 4 2148 %5 ¥ 4t e
HLA-DR [, W& 1, Bl 3.

2.3.2 UC-MSC HJ#Za &R A E ek
T4 RERS - fL b 2 A, 3 ST A 2F 4
M, SR, MEER, EIER B0 R
BEHLAR AT LRI E], UL 4.
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Fig. 2 The ultrastructure of UC - MSCs under transmission electron microscope
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Fig. 3 The flow cytometric results of UC-MSC
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Fig. 4 The differentiation of UC-MSC to neural cells(immunofluorescence)
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#1 UC-MSC %% 3K, £8R. # 23 RE@IFE
Tab. 1 The surface marker of UC-MSC at the 3rd,
8th, and 23rd generation

5 Fhias ELS

P3 P8 P23
CDI11 0.11 0.24 0.15
CD13 92.25 95.12 96.14
CD166 99.41 98.65 95.80
CD49b 95.19 99.0 94.6
CD73 97.42 99.73 95.25
CD29 92.80 100 97.70
CD123 2.46 1.57 2.12
HLA-DR 3.88 3.76 0.29
CD34 0.13 0.03 4.71
CD45RA 0.37 0.51 0.42
CD45RB 0.32 0.28 0.36
CD45RO 0.41 1.27 1.58

3 iTig

] 40 (mesenchymal stem cells, MSCs)
K TR IR)ZE, WFR 2 fE ] 58 B AL T A i
(multipotent mesenchymal stromal cells) , NZHE
R —Fh, ERFAMTEYE D, BHA W=
VR 2 A0 o3 A i 22 ) AR R RN, HAT AR Ao g2 it
P AN A= [ Rh S S e SOy . ANe A
PET 20 HLFD NK 40 A5, LA K S s 38 45 7R ]
231 1976 4F-, Friedenstein“F{th 19 [F) 5556 — IR K&
PRI ) O BE B % 00 07 1k 03 1 1 SX RE A . )
Jo T 4 i X — &2 B Mauren Owen™ 5 H [R5 7E
Friendenstein 1" fF 19 & fiff | 48 kg, X
Arnold Caplanf5¢ 215 LATE 20 122 80 4EAR &
90 AEARHERL = A ez MiAS 2w v . B
PR, IERZREAN IR — N B — 4
MOFEA, TR — S T2 T A RIS
BE K. 2005 4 [ PR 40 MR OT B &7
(international society for cellular therapy, ISCT) ¥
X A0 ML ar 4% o MSCs, IR R IR AR R 1Y
MSCs /2 T4, ISCT i HE T MSCs %58 1)
3AFRIER: (1) MSCs ZEFRERE FRAIE MORIR T
R AR s (2) MSCs ik CD105S, CD73
fl CD90; A ik CD45, CD34, CD14 (&K
CD11b), CD79% (& CD19), W AFKEFEHL
HMIZEPLRE HLA-DR 5 (3) MSCs fERAME 3R,

BB LR B AR . B A e ARSI 4. 2003
4 Romanov ™ %5 M JBF ik N B2 R 2 B8 5 &5
MSCs, 2004 4 £ 7524# Hwai-Shi P %2 O TE I
Wy BB IR MSCs, [ YIS b 5% T
FEAFFEHL T 2006 45 BT HR I 0 5 K
B MSCs!'™.  fFH7 MSCs PSR F: (1) By
Jor iR E RS, BT, RIE)TZ, 5F
WAE . ORAF. R, AZfe3. B
IS S RE () AEXFaEg, 5T e A
O Y95 BE FH S (AR ) B G IS T BB A AT
(3) AWF# MSCs &t £5, BONELR, /1bhg
Jii, AIEEMRANIE TS . HESR, POEgRGE, H
EYIERERRE . UG A RE IR IE S I RE
AT LU SEI FIfG RS 70 R AR R, () A
JiF i MSCs A F B eI F B LA AR S, &
PEIRMEAR, SR AR TC ey HE R SOn; 5l N A5
ARG AR RIRE R, & TARAMAZ
ERH; (5 Z FRUIMNEIEN, e
H A SE K s 25 W ) B AR AR TR YT
SEAMIARTT AL RS I BRAR SR AR, (6) B
MSCs HA P IRJZ 17 Z 4 2N 4h i ot v e A A 38
BB = G RV R, A PR A . B A A
PCEANAL . WL AN . B V20 B S5 o A i e T 1
HIA T Zmim RN TS, AME REBN
OB . A BB . PRI . B B
ENAI TR A . AR, TSR —Fh 2l 4
IR MSCs, ZUMHZITRE . BE itz
HERR 2R, AR AZ0T LA i F R i 20 1 2
At P, A A SR BT A 5T A
MRS B Al AL TN TRy 3R R, REHR T
K35 30 AR Y UC-MSCs 20 AE My 1.
3.1 UC-MSCs WoE. 4k

BT, TEARIN I 43 25 3515 UC - MSCs J
HEEA . (D) BREAE, FWEREY 1
mm®, 4 0.1 %JREF 0.125% K 37 CIH1L,
FBRRTHAL BI A SUR MG BERS F5 . HRh 7 vk 4 o 2
E R, 247 d A4, HEAKE; (2
RPN BES: . B BT £ 29 1 mm x 1 mm x 1
mm Ji5 WERERE SR, R 120 — A i B 2R
IR, 2912 d Zifh, (HRSASEAIR. ARSEg R
FHIBE AT MG BE 73 B3 8] UC-MSCs, 2EHINNIZIT
PHABAERIE . gffdsal, HRECREF UC-MSCs
AW R g3 2 R B A A5
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3.2 UC-MSCs HERIEFRAEKTFN

BT, 8540 M 3% R W ey IR AR G —,
AL T M3 TG ML 5 R PRl . BEhli s 72 50
5 a-MEM. IMDM. DMEM-LG. DMEM/ FI12.
RMPI- 1640. fE[B)ET4Miks s, w3 Fhsem
KR BN £, & LT B 37 3 2 20% 64
M5B 9% MG 4F NH N 9% i i, FHAC [ L mfiss
TR, — AN RIS A B ) T A0 A G R
MR AN, T G I I 5 AR R AR T Ry RS
FH T A R A K 575 B3 S A R B Iy
P A R, DAZIRD 8 — S AR P 9, AR S
FEE]J5T 20 L %) S A B R B B 20% FBS I 1%
Femi, — AR ek 109% FBS PR 550, 16
FE3% UC-MSCs By B A, ILiE % MSCs #YA:
KA —ERm. ER—WET, AN G
REFR04) MSCs FLIm AN I B5 R B9 MSCs AE K AT
Py XFF R —FP IR, ME R E X MSCs A=
WA, 20%H6 4 ML 55 5% 1) MSCs Eb 10% )R
A IMTE EE SR A MSCs AE KRS, LG d A K AE
B, ZEHINN 10% ~ 15% FBS Jy MSCs Fl) A Il
W, 10% FBS J&175% 2010 Y f A M I k.
TEALREE TR, AR S 35 35 25 A s i R 41
KRB T A0 M T Re M S B R . A ST
FHUNRE JE R R MSCs 365E, % )E
SN H T A4 PR %) i 4 R S R e [
FI) 5% 52 3L v AT R0 MSCs (65 . ANSZEG
W i A R R, D1 ~2 x10° A
fem® R, B 37 °C. 5% CO,. TRFIREE K554
Rige, ARt B0E 30 R R E. AA0F
FEHR B R 3R ) UC-MSCs T8 522 H5 1 5 SC kIR
BERA—Z, U5 MM UC-MSCs 21
S0, ARYGHE . KRB, WEER BN,
AR TE 4t M A% TR AR 0 1) N LA, 2 L HE SR L
YA 2 (B A AR 2o SR AR I 42 5 B ) I e
Y2 BT, ARAE A PR AT FLAE L HES IR, A
FEWERR. B EN . MIEEMEE, §
iR, RRBTHEK, AT RmBIE; M
B, AREMZL, KN AR A RZonix,
HAbAip s b, wRERRD>, SRARKE;
AN Fm A T, I RN M A RRAE.
FRONARGIHEAIM, B T AR, R AR
F&, AMYESW, BRI, s
A B3 WA RE T FE B, Rt K S EUE 779

Ji, IORETGER, WoR T TANERAHERRE,
(i) J5T 240 B 1 K A IR A AR S AR B 1 S5 KA B
& HIFIRENS [ Z R 2L fL A SER.

3.3 UC-MSCs HiRE

i) J5T T AR e e St R AR . s i T 4
WAL, X5 MSCs AR THIBR &4 B 1 1 Toi
ghie. AR BN, MSCs YR AIPL
JREAAELE—VE, ERIE TR, R A
M MM R AAR AR, FEAFE LT pgsi-,
(1) A4 F 2. FiE ALCAM (CD166) |
ICAM-1 (CD54) . ICAM-2 (CD102) . LFA-3
(CD58) . NCAM (CD56) . HCAM (CD44) .
VCAM ( CD106) 4§ , fH A & ik P2selectin
(CD62P) 2 PECAM-1 (CD31) %; (2) 4K
Rl R4 B R 732 4. 3R38 1L-1 524k (CD121
). IL-3 1k (CD123) . IL-6 ZZ{k (CD126) .
IL-7 % & (CD127) . IFN-v 2k (CDwl19) .
TNF-« %Z{k (CDI120a) . FGF Z{k. PDGF 324
(CD140a) 2§, AL IL-2 %k (CD25); (3)
BMEBERBER A : £iK VLA-al (CD49a) .
VIA-a2 (CD49b) . VLA-B (CD29) . B4 #F0
£ (CDI04) %, AFiELFAl —a (CDlla) .
Macl (CD11b) 4§; (4) H'E4rF: 3Kik SH2.
SH3. SH4. Thyl (CD90) . 5' &K i #% 1 R Wil
(CD73) . Endoglin (CD105) %, AFEik CD34,
CD45, MHC 1T 25 4 + DL Je Hooil 3% 5+ B7-1
(CD80) . B7-2 (CD86) %

ARSI F I X A R {43 B UC-MSCs /3R T
PR, 45 R B/R, UC-MSCs ¥J CD13. CD29 .
CD44. CD49. CD73. CD105, FHM:EI1E 90%
LI ks W CD11b, CD34, CD45, HLA-DR [f
PR W, TEAEEFRAY 23 RAUMe, SUATCHH
2R, UL UC-MSCs KGR FIE, £
2R E.

3.4 UC-MSCs HI& 54k i&kE

[ Jo T A Bl = RRAE PE AR A, T s fkig
FIR S SRS E MSCs [ EE T k0L AHHF 5T F bl
2543 Ak 55 55 HE R S UC-MSCs [ #1 25 41 it 434k
PP M, fE . EEA . LI
ol 22 T e 1) B0 PR BT AR T AN 3] 4540 =2 T o 2
FEFERARI B ENEZR. I UC-MSCs HA
] fh 2E A AL STE TS RE.

ZE TR, AR SEI6 I o B W RE TR ARAR TR
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SRR ETETER AL UC-MSCs. itk 3e
ARG T AW 2E R A2 19 UC-MSCs 4 Jifl 5.

X} UC-MSCs il RiFAT5E, AL EH R
AT YEREANMG s AR AR 5 e R B 2L
AR iR T % HAR B 3R 1A CD13., CD29 |
CD44. CD49. CD73. CD105, A% ik CDI11b,
CD34. CD45. HLA-DR; Z[a)/MLiRE% & HAE
oAb M. HAR NS SR AR TR
K B CD13, CD29, CD44, CD49., CD73,
CD105, BHPE R ¥ AE 90% L 3 T CD11b,
CD34. CD45. HLA-DR i it & (1) A= ¥ 2 4
251, 23 /RN CD13, CD29 |, CD44,
CD49, CD73. CD105, BHMERIGEE 00%LA |5 T
CD11b. CD34. CD45. HLA-DR ‘¥ 2#PEIR
E, LRFES. M, ALBoEaifk, H5E
PSSR CD13. CD29 . CD44. CD49. CD73.
CD105, BHPE R ¥ AE 90% L I ; T CDI11b,
CD34., CD45. HLA-DR A] ] FJagescs, mhH
TE 3~ 15 RIRNN T, BCRELF. ISR
FG PRI TR LS E T HeAih.
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