PHEESHREHEARSG 200495 $53% 834 Chin | Mult Organ Dis Elderly  Sep 2004 Vol 3 No 3 - 205 -

- H AT -

AEHMAFESHEARESIULDE N EABALHEHR

ERE EHE KE HEMB REA BKK IE

(RE] B AEARBEMAGASNBERTFEXEE ARAEERTERRELHT AR
(MAPCs) (K SN SO L IVE B2 SRR AT AT 4. 78 SR Percoll BB B6 BE £ 40 BY 34 3% MAPCs, BiFE 10 ng/ml
I P B2 AR A 1 R T (VEGE) X3 B 8 MAPCs S$EATKAMA S A0k 2~ 3 Fa B30 i) ML R I P9 JR 4. SR
HRTE S ISR A LA R L IUR . HARIT BrdU 9 MAPCs B IRBSHE TR LWL, ALEE R 3R i B 18
Xt T B4 MAPCs BY4HLRE ST 53R 1A 10 ng/ml VEGF #5% B8 MAPCs 2 ~ 3 J&, AT L MAPCs 434k 24 18 P9 2 40
H - ARMETE 25 RSO0 R T UL RS s I vWF SR e A PR, BB AR T 0 LI B MAPCs 75 1 P9 J% BLST 4
B ME AR BU 5 vWF R B, it B8 MAPCs FI{EMRSh VEGE B3 F SE IR M RS 1 AT F 4
e B L N B ARM . BB MAPCs AT B 54 SRS AR S 96007 4R 4L P S AW R

(@] BHRESETHM, R AR FERMe; 8 N AME KT

Differentiation of vascular endothelial cells from canine bone

marrow multipotent adult progenitor cells
REN Xiaoging , WANG Fangzheng , ZHANG Shu, et al
Division. of Clinical Electrophysiology , Fuwai Hospital , Chinese Academy
of Medical Science , Chinese Union Medical University , Beijing 100037, China

[Abstract] Objective
canine bone marrow multipotent adult progenitor cells (MAPCs)in order to provide an ideal cell source for the restoration therapy of

damaged tissue.
medium supplemented with 10 ng/mi vascular endothelial growth factor (VEGF) for 2 — 3 weeks. The morphology and special antigen
of differentiated cells were observed by microscopy and immunohistochemical staining. In vivo differentiation of endothelial cells from

To study the feasibility of in vitro and in vivo differentiation of vascular endothelial cells (EC) from
Methods MAPCs isolated from canine bone marrow using Percoll density gradient solution were grown in DMEM
bone marrow MAPCs labeled with bromodeoxyuridine (BrdU) was identified by morphology and immunohistochemical staining for

Results  After 2 — 3 weeks of incubation
with 10 ng/ml VEGF, the cells formed a monolayer with a typical EC morphology, vascular structure, and vWF positive. In vivo

observing the effects of physiological environment on differentiation of endothelial cells.

MAPCs labeled with BrdU could differentiate, in response to the effect of local microenvironment, into endothelial cells that
contributed to angiogenesis in myocardium.  Conclusion ~ Multipotent adult progenitor cells isolated from canine bone marrow
could differentiate into vascular endothelial cells by VEGF induction in witro or under the influence of physiological environment in
vivo , which may provide an important source of endothelial cells for cellular transplantation therapy of damaged tissue.

[Key words] multipotent adult progenitor cells, bone marrow, canine; endothelial cells; differentiation; vascular

endothelial growth factor

B AT F ok ML IR0 8 B R R E %
FE, BRSO, A S T B OUOUR i

K B R :2004-02-03

FAETH-BEXUARAMEXL017034); P EH L EA ¥ 44
(2002032128) ; % & 1 -+ & 3 4 % By iR 4 (2000 4F ,00058)

M #A:100037 HoE W, P EEFHERTERPERAF RS
DEFERCHELELEFQ

TEMNERK, B 193 F 2 A4 LEEHBETA EXHL, 8
FHEF, Tel: 010-86051216

EHNRAEREFITGIE. SR, B o 58 R R4
HHNSE —MEERCK SN EHEA
(endithelial progenitor cells, EPCs), B] # 3l 5 i#f A 16
I B 4B R DA i B K 2R T RO i
EATE A B o 1 40 4™ L 4h R i AC133” 4
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cells, MSCs) 4> BS Al B2 AH 40 B 7% 1% 5 L L R Y
BRI o BB B T 4 R O 2 BB AR
4EAH 40 i (multipotent adult progenitor cells, MAPCs),
Re—RMREA K T AL R E R AR
TREELTHRK S KSR TR, Y8 S
RE 5 TRF ST A EREE ), EBER
AR E A R KNG KBNS . Hit, A58
B ERR BB MAPCs & A SME 401k i 8 4 B2 40
FEEITE , I Ui R B AR 1 IR T R (3 A AR
T AR

1 HMHEHE

1.1 ##HERM HFPR 10 R, KE 25~ 35 kg, B
RR M ECFBEW 10 ml, Percoll 4 B W: %
1.063 g/ml, Sigma; MSC 3% 3% . PT3001 ¥ 7% %
MSCGM (PT - 4105 If#); MSCBM (PT - 3238 $535%¥K)
(POIETICS ) ; i 4 Ifil & : Gibeo; [ & K B (trypsin) :
Sigma; 0. 25% Trypsin + 1% EDTA ; VEGF ( vascular
endothelial growth factor) : PEPRO TECH INC; it ZE 4 #3
( dexamethasone) Sigma 73 ] ; HL 3 1ML B (ascorbate) Sigma
43 E) 3 S % (insulin) , Sigma 722 8] ;55 A\ vWF(factor VI
related antigen ) 31 74, = b ¥ 52 & 41 4k & 0 3R 7
( polymer detection system for immuno-histological
staining ), PV-9000 Poly-HRP anti-Mouse/Rabbit IgG
Detection System: JLEH ILAE ) H AR H FRA H] 5 BdU
Fric 5 K U 37 £ (5-Bromo-2'-deoxy-uridine labeling
and detection kit [I,Cat No. 1299964) : Roche A ) o
1.2 KEH MAPCs #95 B3k 2458 Zufb
RERE 25~ 35 k)  MEHEA, 2K TFHR¥ES L
S SR 10 ml(ESTES N &K 12 500 U) 1R
SRkt KT HBUE BB SO ml HEE LB,
2 458 DMEM 5353 (20 ml) R BRiE AT B 15 mi
HEBE L, BMA 6 ml Percoll 22 W (% F:
1.073 g/ml) ; B EZRAE LD LMA S HBWE
BHRBEHER(6 m); 0 Z B0 B0 900X g,
BLAIRIZ0 min; PRV /NG IR 43 2 B T Y 28R
Y, 5 RV A BT 20 B B B A A 5 e BT R BB A
J2 B A% 40 FS SN A 10 ml DMEM 3B 55 ¥k 3% B O
2000 r/min, 5 min; 2 B b & ¥, il DMEM # B U1 1
Y, R R L & LI, TR A 10 ml MSC
BRBETF. BOoBENAREBRHEBEE 75 ml R
¥, BB 37°C 5% CO, EFMIEHR

H5 352 . LG-DMEM( Gibeo) , fill 10% FBS(Gibeo) 5

BN B BRI T 4 & P 3% 35 2 (POIETICS) . 3
FWEE 100 U /ml Penicillin, 100 pg/ml Streptomy-
cin, 0.2 pg/ml Amphotericin B(Sigma), & 24 h J§
BB, FROAM B KBRS I T4
MR RIS R BT M, UIGHE 3 d El—
KIEFRW

1.3 4kshif 5 K38 MAPCs 514 M 0 4 .84 Ao 44
L gl (DERARES L B
MAPCs 557 24 ~ 48 h, BR o] W /08 B MR T 40 U B
IH e 4 5 VR, 2 ok I 40 5t o 0 B s 4
Moo 5 3% W B N R 5 R 10 mg/L, Hh E K
10 nmol/L, L35 IfiL B 0.05 mmol/L, [} & 451 10 ng/ml
B VEGF, FTAIREFBH &K E 2% kEmE. 8
3~5 d B —WRIEFW, BRI 10 ng/ml
VEGF 55 5 40 Jfa B o7 PG YR B i ¥ , dE g3 9% 2 ~ 3
Fo (DA Sk JFEAR B 88 MAPCs 35 R
BV, LB ¥ MAPCs L) 1 x 10 4/ FLIER T
A FLEEFAR BRI MABES E 10 mg/L, #HiZEX
# 10 nmol/L, B3R IMLER 0.05 mmol/L, VEGF 10 ng/ml.
BB A 10 ng/ml VEGF W& 400, BT A 1555
N 29%FCS ) MSCBM, 3 ~5 d #—IK,

1.4 #Htofh® R fmpbrt- (1)4HbW
R ARARTE A5 AR < E MAPCs A I P B2 40 M A
KEFE, 285 T WS, 4o
TRE AN T, BT AR R FR
H%. Q/N\BEFHEXRZEEIELEE 58
MAPCs ZEM A VEGF 574344 3 A B 17 S it
%%, NEFRIMEPH—FEES, \BEFHX
BURAET A M 4 5z 40 L B W40 0 5 1 /)Vi
HHAER S FAEFRIEH _ERFRPURR R, 7
AT &N AL E.

1.5 ARBFETHFF 8 MAPCs 510 A&
mRARERTM ERS BRI MAPCs, T
BESE 10 mg/L, # ZE K 10 nmol/L, HT 3F i BE
0.05 mmol/L, VEGF10 ng/ml 588 72 h, )5 EBRFH
BB TR, TR R AR E (L ~
1.5) x 107, Bt AR 43 B 35 57 1) MAPCs A AL ]
BEEN, ST 5 S M. NA BrdU 10 pmol/L
St AT SR IE, B REY 12 he B
RTFRIRCARERBIRFEEX EFEREH
HEE, B 10 RS, BUBAE XL LA S TR A
S AT , #54T BdU 5 vWF R0, DB E oA
40 MR A4k LB P B R
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2 &5 B

2.1 KEM MAPCs #54 B335 BBE MAPCs 94>
BEREAF R T4, Hb TR
BB MEE SE.O0 AR, BT B H MAPCs B &
AREMAEHAM, HERREREY 48 ~
72 h, R SRR AR i ) - 4R ST, o T AR
HES IR AR . Pl B 400 M5 8, o U B 1) 446 K 46 3l
HMIBIERR U OURIA IR S48 MAPCs 42K,

2.2 SReFREAEBEHEERE  FIN VEGE
EiE ML 48 ~ 72 h, BPRT L PR HEF B 1 Bz 4R
MM (B 1a), HABW bR R T4 0, &
SHEFER 14~ 21 R, X LB PRS0 M %57
BB RS (B 1b, B 1), ETH B REE &
RS, EXEmEREHNEE, FFE8ma
BEHEFI M AARE , 2 NIRRT A (B 1d) . HoA
RAURHEES] iR AR M T 4. K VEGF %
BRI MAPCs B8 ERIES BRI, &
AARMHE,HER,
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H1 EEARAAET SR

MAPCs & VEGF 8553558 2 ~ 3 &, B A th PR RS 5y
AREHCE, B2 I M EREEWET X LR BT A
W HXTR R AR e, KEMEST LA
23 vWF gtk (E 2), #9588 MAPCs B
RET RS W 4

24 BRASLLETRLEEGEE  FRIC BdU
MAPCs B4 LS 10 A, BUBHE X0 LA 4 4T
FHA BrdUvWF B, LAB & RS A 40 MR 3 2040 0 I
HHEAM, EHRBAERR AN SRR, A
F4AMR BrdU PR, B vWF 35 th SERFAM: (8 3),

3 i i

B I LTS BGRB8 & 4E (vasculogenesis)
FJS B9 L% 54 (anglogenesis) o H I P 2 L 40
8 ( endothelial progenitor cells, EPCs) 8§, 5%, Ifil %5 40 fid
(angioblast) 7E R AL 5346 N 2 41, B & T BUR 1A
EBHMEN, IREERE T IBRPHNERER
BB M KA, MnEEERBCELENER
FHAMERWFLE, EERREETHREAT
R R AR RGN A IS I T R AR

la. MM VEGF S HT 72 h, 7T W88 P BAH A4 {187 5 1b. VEGF W RAME 1~ 2 /8, B #EP B A0 40 M2 5 A0 AR
RIAREH ; 1c. VEGF HER4ME 2 ~ 3 FJR , 1 B AL 41 MO iR 78 SR M EPIR 54 5 1. VEGF R 4046 2~ 3 A5, B AR

BINARHFILS, RN EARARE
2 ERSLGM vWF SRR &R
E3 ERARERERSLE

FE4IRLRSHE X BT I A T L, FE P BRI BrdU PR, WA Y BEAROR IR T BB ALK BHIE T 40, BB AR R Y B2 AL

HRERNTRE N ELE
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2 VP B & ZE B I A AR S R, SR T A
WIFFE 2RI, I P B AR 40 R LR S A £ B AR
W, AE BV VR IR BB AR LA, X B0 B AAE RO T AR
1 %8 FE 1 ( neoangiogenesis ) 2 /035 4345 28 LU R A 347 i
BRAEMERAED . HATE BB T 485
SMNE L ACI33™ 4R . CD34 " /flk-1" 4H 43 B W Ji
PR B A 40 217 33 s 4 i T E A2 P A0 A4k B
ML A B4 B I B o SR, B 8 8] o T
HHI(MSCs) , BUFK 9 MAPCs 5 52310 B384 P B 4t
IR o MSCs 434k P9 B2 48 R A 1k & A 2t
AR,

HETIHR B, BB BN TR AE P R LA, R
F MAPCs H)— AW, 7E—SBRTOG0 &S
B B e gk i O WL 6 B, 3 26 41 ff AT LA 4R M
wleE L RN B B R RS m g R A
g i T BU0R I0E AR A4 F R, N VEGF %
HF . M VEGE Wi B A7 T84 P B 4 /Y
Z &k VEGFR2(Flk-1) 5 VEGFRI1(Fltl) A EAE
AN EHARDRINRER, R BETER PR
P B2 AH 240 B 320 A SR I 4 £ 4 40, DT P-4 i ARt
MRS B 1k B i A2 8 5 1 0T 1 AR ) 1 4 3

AT T — S Y 5 i ) B BT P
HEEREMNEHM IR MAPCs, X441
fEARSN VEGF 4 T % T Al = AL KB 8 i B2 4
Ha, 3 RETE UL L R 454 , B2 U P B A L —
PITHRERF Mo VBT 401k 1Y 1A B2 40 M LA B ok ML i
MAPCs #4718 RS A, 39 7T 76 4 9 I8 BURT A I
MAPCs 55 H BB, 5 THFESY M. EH
FEXSFENE 1, 1E16 B 15 00 41 23 05 T A AR Kl PR Rz
W7, T ARG IT B N AR IR, 534h,
BT MAPCs 2 N FHHEH TR, EXF T#H
PR 2 B 5 1 B S A SR AR Y .

B8 MAPCs M4 B3 35 07 Bk R B R R T 5,
(RS ARV 2 R B0 40 B A, AR
e MAPCs R B2 A KX — Rt gRAR . AR
LEBEN A R MAPCs 43 B 5 3 5 HiAb Al
T4 43 8 i TSR] (1) 2= S 56 Bt RS B 5
RS R 1.073 g/ml; (2) 8.0 J1 4 900 x g, B
(8] 24 30 min; (3) B 38 5 DMEM M LLBIK 1:2, BIF%
BAERN 2 15, RBBE MAPCs (RS &40 55—
BRI T G 55 7R S KB ], FE A BB
et T B RE AR R

VEGF & M 4 i 2 1A B2 1R 400 I 18 55 0 4 B 48
MR — R R R E R ARA 2 NE T, 4
T8 34~ 46 kD, AR 4> F B (17 ~ 23 kD)
MR RS EER AR K, MFmnERE
4iffd, VEGF &—FSREIM G 2243 M E , AR HE PR
T 2R P B 40 A A 2R K R B R
VEGF {&3# MAPCs [ XL P B2 240 M 401k | 42 I 45 76
BAIBLE AT . ATREAOHLEI R | VEGF i@ i)
HaWNEMHEAR A% & VEGFR2 (Flk-1) &
VEGFRI(Fltl) ,{E{LBERE RS C FRIWEE —E {6 13,
B P KA 0 A 4 S T LA % 1) I PR B A
MR . ALIEE R R, B BE MAPCs 54
AL, 26K 41 VEGF 248 o [ F 9% 5 F T
HETH 4340 LRI B P9 B AR, AR YRS
TRIME BB . BT 58 MAPCs BB H &
W, B TR S8, 6 % EMHE N, FEIERN S
A5 B I P9 B A0 5 i 4 BRI Ry 4
BRSNS B T SR AL T FRAE P B AR R
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