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In vitro isolation and cultivation of human fetal mesenchymal stem cells
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ment of Histology and Embryology,College of Basic Medical Sciences,Second Military Medical University, Shanghai 200433,
China; 2. Department of Gynecology and Obstetrics ,Changhai Hospital ,Shanghai 200433)

[ABSTRACT] Objective:To isolate and cultivate human fetal mesenchyme! stem cells (MSUs) and to study their biological
characteristics. Methods: Human MSCs distribution were detected by histclngical staining with specific antibody SH-2 at dif-
ferent stages of human embryo from 4 to 6 weeks, then the *tissues vrere isolated and cultured in vitro. The expressions of
SH-2, CD44,0CT-4,S$-100,CD34, and a-smoctih-actin in the cuitured cclis were detected by immunochemistry and flow cy-
tometry (FCM). Results: MSCs mainly lccated in vhe lirnb bud and under the neuratube (not inciude primitive gut or hepatic
bud). The fibroblast-like cells were 1solated and cultured, which had the ability to proliferate and adhere. The MSCs were
passaged many times without significant biological changes. Conclusion: Human fetal MSCs can be obtained from human ear-
ly fetus by mechanical isolations and trypsinizations. After passaged for 4-5 times the MSCs are very pure.
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Fig 1 MSC distribution in early embryo( X 100)
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Fig 2 Cultured cells detected by immunochemistry
A:SH-2(X400); B:a-smooth-actin{ X 400); C:OCT-4(X400); D):S-100(X400); E.CD44(X200);

F:Embryonic germ cell clone in prime culture (X 200); G Alkaline phosphatase positive cells

and alkaline phosphatase negative cells( X 200); H:All sorts of cells in primary culture cells (X 200)

MR 99X LI . T i R R PR CD34
MCD45 MMM RE 1N UT X RAAL KK EHE
FEI MO FF A K ik MSC #4F FAEHUR

FH bR #9 MSC #H L, W AR 7 B 35 77
B MSC A 10 F 4 5 : (DA EE 5 N KRR, &
PEARGR AR KR . A CRICE 10U B
KR MSC HZMLHR . ALEAHBANAME,
HAKERE. MRS ELE. (O4ERK OCT-
4,3 B4 O MR A WAL B AE . OCT-4 FIRATEBE
MERMMETRA M ERENRE. BAHIR
}IEIMSC F ik OCT-4, H A b &, B
OCT-4 HIRZER ES MM 1% . BAT, X T MSC
SR L OCT-4 MEEHRREN XA
MEARBEMTM LN ELTELE P LR
E o (DR BRI TR0 AR B AL R
1R 3% 3% B 1 B0 A9 LA TR IR B0 48 B R R A RO ]
% B VERE ER RS B 3R B K, ELRT 5 IR A A e R AR
Mg PRI ARRE SR EZBPHNE. W
SRBIXHE—EERRRENE D EERE
M MSC, HAMIWBETHRRBEREREN
MSC. FEfEMN EAEFRAEEW. BIRARE
S TE TR AR B 55 B AR 0% /B 3B R B R R/ NAS R BT
B MSC BEH LRI X3 & 2t — 2 1
LR BIE . RE AR MSC Brat iy sr B Bi e AR,
EH O 0 S [R) R o O R B9 MISC R 434 1 BE 1 % 2
ARS. (O EHEIFFNARKKEARR, EEZ—
B[R — & A b B0 o3 40 g 7 1k Bk 11 % R g » i R A 40

H I A0 R A DR AR A . PH YR AR A9 MSC AT
B 2 26 ol A 8 U0 T 400 Bl 15 T R LR L X IR MISC
B S E R RS R B A EANE
%, RWTELAEA MSC RIEEEMILTEZ —.

FERERNARFEORENRRE SHEREYN
W AL M R A EEARRKRER, SREAER
AR B B A RS R . RS IR R 0 75 4
40 O AR 25 R R i A B SR e A B 8 TR
A BB B 4 LR A i 0 TR IR A R A T &
P PR L FT RE AT T — R M A B T LA
5 40 B B RE AR E , A MR 2 (B K 5 B AT AR EL AR %
T X R B AR 3T A MR AE KT RER B R 1
Ao WALaE AR AL 3 min, BF R 3 TR
5 AN/ AR 2R M.

(8 % 3 &

[1] Fridenshtein Ala.

krovetvornoe mikrookruzhenie. [Stromal bone marrow cells

Stomal’nye kletki kostnogo mozgai

and the hematopoietic microenvironment J[J]. Arkh Patol.
1982,44(10):3-11.

[2]  Friedenstein AJ,Chailakhyan RK.Gerasimov UV. Bone mar-
row osteogenic stem cells ;in vitro cultivation and transplanta-
tion in diffusion chambers{]]. Cell Tissue Kiner,1987,20(3):
263-272.

[3] WM. AT AEA AGHMBITERETHRGEREER
D] £ -FEXFF],2001,21(8):571-573.
LLu YM,Fu WY ,Piao Y]. Culture and identification of human
mesenchymal stem cells (I ]. Divi Junyi Daxue Xuebao (.J
First Mil Med Univ),2001,21(8):571-573.

4] Romanov YA, Svintsitskaya VA ,Smirnov VN, Searching for

alternative sources of postnatal human mesenchymal stem



B8 M. fFEUA. % A FBNERG A JE BT T 40 M 8 R 1 RSN S BB AR

+ 821 -

cells; candidate MSC-like cells from umbilical cord[J]. Stem
Cells,2003,21(1):105-110.

(5] WAR.EHH. A4S ABHAXRRTHERSIBERR

MEEHARERSUOEIBARD]. T2 oREFL L&,
2003,38(1):63-66.
Guo XM, Wang CY, Wan YH, ez al. Experimental study of
the isolation, culture and in chondrogenic differentiation of
human bone mesenchymal stem cell[]J]. Zhonghua Kouqiang
Yizue Zazhi(Chin J Stomatol),2003,38(1) :63-66.

[6] Campagnoli C,Roberts IAG,Kumar S,et al. Identification of
mesenchymal stem/progenitor cells in human first-trimester
fetal blood, liver,and bone marrow[]]. Blood, 2001, 98(8):
2396-2402.

(7] ™ %, W.58K8.% RAMBILGHEERETHRY
HBBTFLI]. F 4 f ik F 42 % ,2002.23(12) :645-648.
Hu Y,Ma L,Ma GJ,et al. Comparative study of human fetal
and adult bone marrow derived mesenchymal stem cells[J].
Zhonghua Xueyexue Zazhi (Chin J Hematol),2002,23(12);
645-648.

[8] Jiang Y.Jahagirdar BN, Reinhardt RL,ez al. Pluripotency of

mesenchymal stem cells derived from adult marrow[]]. Na-

ture,2002,418(6893):41-49.

[9] Reyes M,Lund T, Lenvik T,et al. Purification and ex vivo
expansion of postnatal human marrow mesodermal progenitor
cells[J]. Blood .2001,98(9):2615-2625.

[10] Hu Y.Liao L, Wang Q,er al. Isolation and identification of
mesenchymal stem cells from human fetal pancreas[]]. J Lab
Clin Med ,2003,141(5):342-349.

[11] Conget PA,Minguell JJ. Phenotypical and functional proper-
ties of human bone marrow mesenchymal progenitor cells[]].
J Cell Physiol 1999,181(1):67-73.

(12] FHE SRR, IEE. % EMEREA RN EX R TN
EERTHBREAEYFERED] ¥ B4 L 504 & & ,2002,
16(5): 354-358.

Li SF, Lu XF, Sun MH. et al. Biological characterictics of
mesenchymal stem cells in vitro derived from bone marrow of
banna minipig inbred line [J]. Zhongguo Xiufu Chongjian
Waike Zazhi(Chin J Rep Reconstru Surg),2002,16(5);354-
358.
(#MEM] 2003-11-24
[ZxmB] #H *

[EERAM] 2004-04-29

AR N N GOV SN ST S A S S, .

+
4ot L e ~+- L e o

(E# AR 817 7D

BEM I FRARBIAXGGHUERRE ., EFBESR
HERRE Y BT LIRSS 0Bk, A 1 R 8 1A
LEARFRMEEREI SRR EE . EBBEIIRTR
FRUIBR AT AL . A 26 HIFT LB E I BA 7 B0 o & IF
MRS YRR, 3 BISMA FFIE3R A0Sk . Kb 5 (B 2
B REE F AR £ FDFTAF ITH AR A HUE + fE K Roux-en-Y W&
RFEBEYRE18BULT E.RFLIMAGTT SR,
WEBRAR. RIF 3R % IUATE 4006 I8 B W . R
HTE SFEEAFEMESR, KELSH S AT B S
B, IR HAE  E BRI BERR I . MR IR A AT
BEEA, MERD, FRITERAE REEFHEATHE. 1
RELREHEREST T EEY LEAERR T H.

2 &5 B

(1)26 # IOUS & 21 Bl S RATH G ¥4 2 (B 8.
MRCP 1 ERCP)—8, 4% 80. 7% . SAREILK AW 5
i, 3 BIRPEMERERES, 1 IR XEE,1
ERMEA. DARBETEBERAPIRKEH . B8 1~2
BOER0.3~0.8 em W FAM I HHEL R, (3)
REIMAEEERE - BRAZH 56,5 19. 2% (5/26) 8
TEEEHM1IA, VENEEER. & 11 F N ERENHE
REERE, 5 42.3% (11/26),7 {5 B i FIE I8 B /5 L S o9 48 /1N 45
G.HB<Imm, EHEEEHNHEESEEAR. BH 16 7., &4
61.4%(16/26). RIGFHEET 28 MH . RHR 2 AIBLLR,
BROAKT.T%. 1IN EEEFREE . RFE 291 HBBER
EMEESEA.0.8cm; 5 1 ARG 32 A B # R A 870 IE
BHED,0.5cm, HREEA<L om, HRERE KRBT .

3 it i
331 RPBEIHEELLHEFML FHESEGAR

FREBFNREGIFNERZ —, X EY R AR — )
FE30.36% . REARGFERA S H. 5 19.2% . HRFE ARG
BRIAE RARI17.4% SN BRERE. BHECHD
PR A B FRETL R REZ—. IOUS A £R 2 mm /)
852 E R 98. 7%, IOUS BiA Mt AR PN 5 8 W
W@, OUS —fHEBEH TEARE. B—FHEBE
SR T B ELATFEER . IEUERABRS S AN
BIXRTURB IR LEE. F¥EEEEESELE &
BWAE. FITREESE5RRMEEEEREES, R
HEAREER. RFEETER, AH 3FARELHRR
HEA, Wl IOUS R, S RETKIZH 3/5. RAITED Bug
FIBELEEHAKBEKERYETEEGHELE. For Ik
BE,IOUS W IFE B AL, Be Xk EHE5.
3.2 RERAGNFEEL et MA HESARE
W AT A& 2RI E R AT, ARG IE M BRI B AR
RH— " EEANT. TEERXXREEGEED, I AIRSHE
BREEANGEE, 5 1/5. BEERREGAETRES T . AY
BRAMPEERGEEHERER. TBRPWED, 16 H8Y
JEESR AP EIRE, & 61. 4%, 7 4 % 30004 B JH B A B
FoH269% REEEBFEREEEE, #— 5 HRERE
MHEME FEERBRERE. AHARE YR 28
R 2 BIRIGH BRAEN 7.7% A8 F SCERIRE K F .

(8 % 3 ®]

(1] ®H%. REFNBEESEHBBTHRR. 28 4197 ST
ARFEEEFHI]. 450 & % ,1988,26(9):513-522.

[2] WIS KER.HHWR.E. ROBHUBEAREEBEFERS
BRI FL]] P4Hm2EF%E,1990,12(3):138-141.

(3] MBR.BEAGEE.S. 2HBEEKBOLREETIFNR
FamEgall] ¥ 8 A4%4%E,2003,9(3):28-29.

(KmAKE] 2003-11-26 [(EBEH] 2004-03-04

[*XHmE\]) & %



