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HBE BH BEIFTALLKRgIERIMIREE F5ATHA LA T2 (human mesenchymal stem
cells, hMSCs ) M F A L@ Hrh, Fik RARBKAMKEG FERRSERBEERGF &
bk ShMSCsh A & s A B 2L, B IERT-PCRAER] A & A A7 &40 oM A R S5 5-F-1 (CD31)
hEROLEARBF (VWF) . 2E AAL4545EY (VE-cadherin) mRNA# KA, %35 %% &4 RICD31
QR hENEERSTF-1 (VCAML) #hkik, BHECHEAERFEBMABREMEZT K FHLGH
fE, HABLAXBRAENFFERCDILRETIN, ZFR H5ARARERAGTHRARFERELA
BARBARMMEE RIS, MEFRFE2A, ARHEAVESFAE, KbEO%, ZLANUKE. &
MIEHEIR, mEEA XA I mtk, BAFLETABK “BRE" HAE; £AHKFLE, RT-PCR
BRZHENLEIATEHCD3L, vWF. VE-cadherin mRNA# FH & ik ; £EGKFLE, %&%KL%EECDI
FVCAMLA A Fadk; B4 EETHTE MR TR K M A 19 Weibel-Palade ) Mk ; MAR L KRelHF
# ¥, % FhMSCshACDI G (LIAIEL, P<0.05) o £ hMSCsE L33 MR P, T
AR ASL, AAREGRA, BELEMVFFOGHEFHLE AL ERBEGERY, AL LKRel
AR IR AR M1 FhMSCs ) 19 R 4 % 69 1K,
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Effect of Ginsenoside Rg1 on the Microenvironment Dependent Differentiation of Human Bone
Marrow Mesenchymal Stem Cell to Vaso-endothelioid Formative Cells in Vitro HE Wei, YANG Xu-hui,
LIN Qiu-xiong, et al Guangdong People’s Hospital, Guangdong Academy of Medical Sciences, Guangzhou (510080)
ABSTRACT Objective To investigate the effect of ginsenoside Rg1 on the microenvironment dependent
differentiation of human mesenchymal stem cells (hMSCs ) to vaso-endothelioid cells (VECs) in vitro. Methods The
in vitro differentiation of hMSCs to VECs were established adopting the in vivo environment simulated semi-permeable
membrane separated non-contact co-culturing method. The mRNA expressions of endothelial markers, such as platelet
endothelial adhesive factor-1 (CD31), vascular hemophillia factor (vWF) and vascular endothelial cadherin (VE-cadherin)
were analyzed by RT-PCR; the protein expressions of CD31 and vascular endothelial adhesive factor-1 (VCAM1)
were detected by fluorescence immunochistochemistry; structural identification for the endothelial characteristics of
differentiated h(MSCs were made under electron microscopy; and the percentage of CD31 expression in differentiated
hMSCs was determined by flow cytometry to explore the effect of ginsenoside Rg1 on the differentiation. Results The
bone marrow mesenchymal stem cells co-cultured with mature endothelial membrane showed a microenvironment
dependent capacity for differentiating to endothelium, with the morphological changes revealed starting from the
2nd week, showing cell body contraction, polygonal-shaped change; and at the 3rd week, the markedly speedily cell
proliferation with elliptic or slabstone-like change of cells. High levels of classic endothelial cell markers, such as mRNA
expressions of CD31, vWF, VE-cadherin, and protein expressions of CD31 and VCAM1, were shown; the typical weibel-
palade body of endothelial cell was found in the differentiated cells. Moreover, percentage of CD31 expression in the
differentiated hMSCs was increased after Rg1 treatment dose-dependently. Conclusion Under the microenvironment
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of co-culture, h(MSCs could differentiate into cells presenting the characteristics of endothelial cell in aspects of the

morphology and ultrastructure of cells, as well as the gene and protein expressions of cell markers; ginsenoside Rg1 can

promote the microenvironment dependent differentiation of h(MSCs to VECs system in vitro.
KEYWORDS ginsenoside Rg1; bone marrow; mesenchymal stem cells; differentiation; endothelial cell; co-culture
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O, P RERNERFFERBAEHTFHARSS
MmEHE, AEROAAKFERE Y, B, 2
ik e R R MBS A B B D RER AR 5 B S0
BEEERE, EERMAYRITOHAEE, ME
PRFEAE N B AR 40AE ( endothelial progenitor cell ) B A%
AFRIRIT AR, Bk, IR AREKTER
EfFHARE R AMEARHENSZETBE B
., BHEFEAETHM (bone marrow mesenchymal stem
cells, BMSCs ) IR 2 RA HREH ML FM L
R, TLURHASSRRRNARKE, BEXHR
MASSEE . EHit, BMSCsRI A A KR F 40 A5
BRI

ABERITR, BEER, HBRE, EF
BHEZIHN. ASBEREASPREENARRS,
ENEAERY. BFROOERREFAREEE
A%, ARTUFITAS ERREFRIMEFE AT
SUNBHERI R THM (human mesenchymal stem
cells, hMSCs ) A I % 4 BEHE 4O 046 i o

WHREH %

1 EEHE, RIS AZERRTH (4
BE: 97.7%; 47515 200726, I MAT R AT 2B .l
RAE) ; Bk A Eagled 3% (Dulbeceo's Modified Eagle
Medium, DMEM) #3557 | 4117 (Hyclone) ; M199
ERE. BREAM (Gibco) ; NEARAERKHTEHEF
(endothelial cell growth supplement, ECGS) (Sigma) ; $i
A /MR B R B4 F (CD31, Dako) . CD34. CDI105,
CD166 B TEFEH& (Pharmingen) ; $i A M8 ifl & 5% A
F VWF, BFVIHXHIR) filk (SANTA) ; FEAMEMA
B EM4> F-1 (VCAML, SANTA) ; Cy3BBEEIP 16
(H+L) (Jackson Immuno Research) ; R-PEfBERHILL 4T
#1gG (H+L) (Southern Biotech) ; Trizol, FermentasRT-
PCR system, Taq§ (Invitrogen) ; Ultra PUREZHE ¥
(Gibcol BRL) ; PCRE|4 ( ¥4 T4 ) ; DNA Marker
(JLFEEHRB) ; Ficollk MBS (Pharmacia) ;
CO,3E 3 % (Forma 371, Thermo) , B&TfES (SPEG
AIR TECH) ; %48 B B 5% (1X70%!, Olympus) ; B>
L (#EEHettich) ; FACS Caliburifi X41H{X ( 2 EBecton

Dickinson) ; Transwellift A (7.#28.0 pm, Corning),

2 hMSCsHIAYEIESF HESEXMB]. 28E
AERE, EXEEZHT, BREENBEAREE GH3
mL, MAFFE, PBSEHERS, BTELE, LFicoll
HEREIER (FELOTT gul) BEED, REZS
ERABZHENBAR, KB DPBARLLL x 107
mLAREE M TFIEFM, B37 C. 5%COIEHFM
BR. BHREEMART10%H4 MEKDMEM-LG, 72 h
BERAUGREARER, MABRKIK, 2B EMHIEH
RiX90%Rm AR, 0.25%MEREIL, 8x 107em™ AREE
R UEBRERNK, FEMEBHENEARE
Ao BO-RAELR,

3 ABSBEKANEAK (human umbilical vein
endothelial cells, HUVECs ) WREREF 27FAM
HRE, BEEILEH, F0.125%8E ABEE K5
BRIHIE M B, LAE20%B4 17 . 75 pg/mL ECGSH
M1993E R EFIMAMEBRE, BT37 CES%COIEFM
PIER, FARKZMARESRAH1%2REABIEL
R, REKRIFH2~3RNEARATER, @i
SRR KXBRCDIIFIVCAMIE 54 E R R .

4 hMSCs5HUVECs3t#isf RRgl4bH hMSCs
EHUVECsH 3t R A R A BB E M Transwell 45
MR, WAAKREAEEER, BEFEPHE
YIRS T &R K B h 3 #k . #Corning
ARIRE, BE3RhMSCsE/MECILR T, 172
mL L-DMEM#E 35, 7637 C. 5%CO B HAEHR 2K
&, AT, BRARE2ZEESRhUVECsEFE6S
Transwell ( Transwell insert membrane, f.#£0.4 wm,
Corning) 1, 3R FIDMEM/F12/110% M4 17 ,
FE37 C. 5%COEFEHEF2KGE, FHMhMSCsH
BRES, BREEDP, hMSCs SHUVECsHI KB K
1:10, 8FLM2.5 mLE&MEFE (M199/120% M 4 il
#1100 U/mLIFEHMN2 mmol/LA EMMEISO wg/mL
ECGS) , B3XR# MK, HUVECsHRAERRERH —&
BAE (0%ER) . 2. AXRMNEAREAEE
AL FH WO R B2 A0 A S bR

AXmEEFEEAS 2 KRl THERH mg/
mL, EBREH10 min/F1 000 r/minZE L1 min, B
LEdE, HRgIARKE RIS FEL: 0. 20,
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40, 80 ng/mL., FFEASRIAFKENEH10%
B4 15 FIDMEM/F 1235 R 27 Transwell i F HE 5%
hMSCs 3 [, @3 W40 CD3 1R &RX.

5 hMSCsRAEUMT HibHIZRERBE, AAE
B I T A 1 SR B A0, AR MR E 91 x 10°/N/mL,
SLZBHT RIS, MBI FIMAR R
FRICHIHE: FITC-anti human CD44, CD105, CD29,
CD34, CD11b, CD45, 4], #¥TF4 CHKAME30
min, 1000 r/min®.0>3 min, FE EEWK, PBS¥ES2
K, 1%LFRBEE, -20 CHRE, HFLALN, BT
FInA Y6 hASE AR, FFACS Caliburfii X 405
R H, 455 A CellQuest MM

6 HREHHKEMCDIIFMVCAMIEE BHRARK
£IEFHE, 0.01 mol/L PBSEE2IK, 13K3 min, 2%IE#
PiE (CD31. VCAM1) ZiB# 60 min, RFH i
J&, =¥ (EHACD3IFIVCAML ) 4 Cidk, ZBER
30 min, 0.01 mol/L PBS¥:3¥K, K10 min, R-PEB
BRILEH SlgC (H4L, 1:150) , CYMBBEMIHE
IgG (H+L, 1:150) EiRMHFF45 min, 0.01 mol/L PBS
B3R, BIKS min, 1pg/mL Hoechst33344%f Y40
B, REBHBEBHRL T WENR,

7 RT-PCREZECD31. vWFAIMEHREEHEH
( VE-cadherin mRNA ) &i% & Trizolifd | & UL8 BT 7
FHERRAKBRNA, HEEPIHHEN260 nm#Fa
280 nmIF KA E . SRNABES|YAERT-PCRIZF A
P=4cDNA, R)SPCRY I, 5[ R%E1., PCRIEH &1
MTF: 94 € 5 min, 95 C 30s, 55~62 C (PRF4b
JEH ) 30s, 72 C 60 s (407EFF ) , 72 C 10 min, K
MERE, BI10 p LP=Y#1T1.5% 506 b5 fL Ik i
W, XEPCRIE=MH BR/MDo

8 FEHBEME KKRA2x10°ESLUEHNAKA
BEERZEBELS min, FHEHFRE, 3 000 /minZE
REC10 mink ke, FHARRSERIR; ARSERY
1 mm’k/N, PBSEHBEREMA2%X_#EF4 CF
BEE4 hih b, FAPBSE M T BEHKIS minx 3K/GF1%
WMMBFBEE2 h, ZJFHAZPRERIK, FRHZEE

1 AEHEEANS Y

HXEH Elkligd K/ (bp)
vWF S’ getetetctettaceeggatg 556
3’ atactcettgecctgatgga
CD31 5 + “TCCGATGATAACCACTGCAA-3 - 297
5 + -GTGGTGGAGTCTGGAGAGGA-3 -
VE-cadherin 5 *+ ~-CCACATTCAGGGAAATGCTT-3 - 201
5 - “GAACATCTGCCCCTTCTCAG-3 *
B -actin 5’ GTG GGG CGC CCC AGG CAC CA-3 540
5’ _-CTC CTT AAT GTC ACG CAC GAT TTC-3

EBAK, BMKEI0 min, 551450%, 70%, 90%,
95%, 100% 1, 100% 1, 100%1 ., HFAREREK2K,
i FAFRE R I Epon-8 1235 . 1124038, RFETF60
RFARAS ho Bitiesk, BHY G HERRERE TR
BB E R TR,

9 FALMMAKEMEFhMSCsHICD3IFRIE s
AR ERg 1 0 B 15 FhMSCs, ZBEEENNILE, PBS
TNk, 5%EHE (FITC-anti human CD31)
B, 4 CHKHMEI0 min, 1 000 r/minZE.L3 min, F
W, PBSHER2K, 12 RPEEE, -20CH
7, FLEVRW, FrERAYfEe hATZERRN, R
FACS Caliburfi RGHIURER , 45 R RICellQuests3HTEK
i,

10 Git%hg: FHALRELEHIR, LRP
MARZERUy +sFn, TRBEERALERANOVA
FER, P<OOSRAEREFHITEE L,

5 R

1 hMSCsZrE3E3 hMSCsEREME RG34
X, BHETHTRAHRRS AN HRGEEEK,
EAABRR, BREMRTEAREIN, BEREKF
HHEIHBH ., FRUSE, REEEFANHE.
BEREFBOR, RERERENMARTEEEERK; 8B
12~1SKRENM T REY KE ZHMIEFMIEE

AR B 3% 0 40 B L DR A A0 e S T o AR, AR
B 12 KMER Y, FIREAMAREM, HFA
MEERY, FTRAETE, UEHEAFEH.,

2 HUVECsERHEF FEREFRIR, EAEEM
BTWE, XBRAREEELHE, £KRILCAEHARE
WA AR, FENEARKGESHE,

3 Transwell363% BEAE B b L 1 354 S hMSCs R Y
BAMAL (E1) hMSCs5HUVECsZETranswell
EENLERIE, ARESTHERE; fER2A
B, #HSFhMSCsHIREISE, 22 A, HEHR3IA, 4
MssFERE, BAZMAPR “HIEA" HBUE,

4 hMSCsEREAMT WAL MAMSCsF
i5CD29 (98.64+0.80) %, CD44 (96.70+1.50) %,
CD105 (2.21£0.60) %, CD11b (0.80£0.05) %,
CD45 (1.39+0.13) %, CD34 (1.73+0.08) %, ¥
A BEERNERERY—, RABMSCsHREIRE
FHIE

5 SGEALBRBICDIIAMVCAMIKEE (B2,
F3)  SEReRi B RREAEFRMHUVECSCD3,
VCAMIR MY, WERBAE%E, Transwell 3t
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B C
BAHRMSCs ( x100) . €W

e AN TSI B ( x200)
b Mk s 40 % 100)
B1  Transwel JEEF 4715 S 30 AhMSCs

iE: A hCD31 (2T . B BBl Mheochst ( 5K )
AL (e x 200)
B2 Transwell H5: 754 S 38 hMSCsAYCD31 451k

e A AVCAMI KD B mm sheochst (i B4K: )
C AR Rl L« 200)

B3 Transwel J:E #0153 HhMSCHIVCAM L &34
FFIHMRMSCs CD3T, VCAMIEKRFIME, M2
69 AR SThMSCs CD31, VCAMIZEAFIE

6 RT-PCRYSECD31, vWF, VE-Cadherin mRNA
#ik (H4)  FHF3EARMSCsZERT-PCRAG I & o5 4
WA SRR R HICD3 . vWEHIVE-cadherin mRNAZE 1A
AtE, AiFEFhMSCsFEFIHE, HUVECSHER#E

T -
Q)
BIK) —
TOH)

600 e

S) —
400) -
3K

(A

action VE CD31 vWF action VE CD31 vWF
e A B TIMAINMSCs. B MHUVECSHE I 5
B4 CD31. vWF. VE-cadherin mRNA RT-PCR# A

7 OEHMHENE (HS) HREERE, B
K, Bl@alER, g0O0E, RE/NDRLRE,
o, W, NI SRR, TS, s
S AR R AT LW eibel-PaladesMAEE 1 - B0 i
R, JAIFR AT L3 ) 22 9%

8 EFhMSCsEICD3I &L HiRgl i 155 fn
(20~80 pg/mlL) i%FhMSCsFEIECD3 T 4 HeIE .
Rel 0 pg/mLUEREA #1K42.5% , Rgl 20 p g/mLiEEEH
£1569.34%, Rgl 40 pg/mLilk & 4143573.62% . Rel 80
p g/mLAEHE 4 223583.09% (41 HAE, P<0.05) .

BS B G BE T A S e A R AT Y
Weibel-Palade/ A& ( x 28 000 )

W

R I T A (MSCs ) J& 2 T 500 h iR 2
FISMIRIZ 0 — K 266 TAIML, S8 Lol sHe T A1 50
PR RBAA . FEAH (endothelial cell, EC)
JBFPIERE, HEEMSCs HUAT b EC/MEAY AT AEDE .

T 05 K T T 40 R A B 8 % 26 05 b R G R
(reprogramming ) , ML 5 S RAMIAE 42245
FRAARR AR, 20 5 4 A ] ) e AR T hMS Cs Y
AT, AR HIBEALA N7 5 BOR SE Y 1 B
B 125 Al 4 b A1 3 1Y 32 A 075 S hMS Cs ] P B2 40
L, GRERW, 5 R SR 01 A
T4 L AT SRS M 16 o B A e i B . 40 T B
FA20, PRI AEAFACE, kNG, S2MTE
WU MMEEAREA, AR A ik, TBE
F LRGBS SR, EEKF L,
RT-PCR /R 22 B4 L AR G CD3T, vWF, VE-
cadherin mRNAM R AEECIRF I, fRaEal i
BCD3TAVCAM IZGA R BB AT IR
7 M B IRERAT W eibel -Palades A BTG T 1AL
TR T2 M i L T A e B, LA Tl
RE 5 el [ fi!E?‘UiIEEﬁHH@ o1 ML P SR A A L - 6
BRI X5 Ty T MRt A — 3,
~J}i?%iﬁukluj?ﬂ=ﬁf4‘fﬁn‘ﬂ4\;u?ﬁ§@x{$ﬂ-¥ﬁﬁﬁ<ﬂ‘i’&lﬁﬂ
Mo e 2 KB M.

SMSCsHFFE M4 R F AR L, b2 e Jy T Y BF
FANINA L. MEMSCsEyzhsi, 18, Em by
VB RS AR P25 AT AT BT fE R . RO ESMG
Jram iR A A, T2 BE ol LA HEARE IR T iR B T A
M, fEEHIER, e, daT LUEmILMErsE, (Rt
TG SRS, BOH AR DL Y S e, DRI i
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B So s HE e SRR
AZERERASTREENARE S . AZER
Rb2. Re. RglilidfR it B 3640 EAMDNA . RNAKAE R
MER, REFHARNAEE. AERKNIHE,
FEFTTEHAABBRR A E T AMRNE LR
HRGOIEFE R OIS A R EA, REIr4d
LR R FH CUERERHARE . REASE
AR il FIFO R HR AL WG-CSFi i S B 440
Pt 3 200 LA 38 T 16 1l 5 O B R MK
FHETHARMEERCDINNEL, RIEM
FEFFMSCs N K ARXRNEIRF, HASE
RR 1K E R 0B ShMSCsFACD3 1 F 4 e im, 4R
RAZ R RRe SRS A IR S MSCs [ 3 52 40
MR KL
A5 e e A B 18] 70 0 F 40 1 1) o B 40 M 44k
ML AER, TTHRSRIESHCIEPEZREEE
FHARERKEFHBRE X, CEHAERN, A28
HRelBE B EWMBHUVECsA B H 4 B EENRE
HF—MmENEEKEF (VEGF) , MififesmeE
P, VEGFHRASMAFMSCsIa AN & i E A 410
MEEEMNAERE T, HAKIHARE—-EHR.,
SZERTR, ABERRgl AR SR
P FMSCs o N L M R L fE R . L B
gAERASL, £E. EARES. BHEWSIEYE
T B A
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