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Tsuit % %%, A4 hUCMSCs % CD8" T4 (i #I il /E FH B4t % 2 % . 521% O, 4L #, 5% 0,20 hUCMSCs HIF-1a.
IGF-2.SDF-1.HGF.VEGF .bFGF .NGF mRNA #JA 7K1~ it & F+ 5 (P<<0.05.0.001) , TGF-B 75 B B4k : 5% O, 41 hUCMSCs %
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Abstract: Objective To study the effects of hypoxia on proliferation and growth factor secretion of human umbilical cord
mesenchymal stem cells ((UCMSCs). Methods hUCMSCs were cultured at 5% O, and 21% O,, respectively, and the proliferation
of hUCMSCs was evaluated by population doubling time (PDT). The expression of CD73, CD90, CD105, CD34, CD45 and HLA-
DR were detected by flow cytometry. After medium induced differentiation, alizarin red-S was used to detect osteoblast induced
differentiation, oil red O was used to detect lipid-induced differentiation, alsinblue 8GX was used to detect cartilage induced
differentiation. The inhibitory effect of hUCMSCs on peripheral blood mononuclear cells (PBMC) stimulated by PHA-P was
determined by CFSE staining. Flow cytometry was used to detect the inhibition of CD8" T cells. Real-time fluorescence quantitative
PCR (QRT-PCR) was used to detect HIF-1 a, vascular endothelial growth factor (VEGF), hepatocyte growth factor (HGF), insulin-
like growth factor 2 (IGF-2), transforming growth factor f (TGF- B), basic fibroblast growth factor (bFGF) and stromal cells
Expression of SDF-1 and NGF mRNA; The concentration of IGF-2 in cell culture supernatant was detected by kit method. Results
The expression of CD73, CD90, and CD105 was positive (> 95%), and the expression of CD34, CD45, and HLA-DR was negative
(< 2%). HUCMSCs cultured in 21% O, and 5% O, environment had the ability of osteogenic, lipid-forming, and chondrogenic
differentiation. The PDT in 5% O, group was significantly lower than that in 21% O, group (P < 0.05). Cell proliferation and
aggregation were observed after PHA-P stimulation of PBMC, and almost no aggregation was observed after co-culture with
hUCMSCs. Compared with PBMC+PHA-P group, the progeny cells of PBMC+PHA-P+hUCMSCs (21% or 5% O,) were
significantly reduced. The PBMC inhibition rate of PBMC+PHA-P+hUCMSCs (5% O,) group was (61.44+0.92) %, which was
similar to that of PBMC+PHA-P+hUCMSCs (21% 0O,) (60.48+4.00) % , with no statistical difference. There was no statistical
difference in the inhibitory effect of hUCMSCs on CD8" T cells between the two groups. Compared with 21% O, group, mRNA
expression levels of hUCMSCs HIF-1a, IGF-2, SDF-1, HGF, VEGF, bFGF and NGF in 5% O, group were significantly increased
(P <0.05,0.001), while TGF-p had no significant change. The IGF-2 level in the supernatant of hUCMSCs cultured in 5% O, group
was significantly higher than that in 21% O, group (P < 0.001). Conclusion The expression of related growth factors, especially IGF-
2, and proliferation ability of hUCMSCs are enhanced when hUCMSCs are cultured in 5% O,, but the phenotype, differentiation
ability and lymphocytes proliferation inhibition ability of hUCMSC:s are still similar to those cultured in 21% O,.
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B, & [ R 22 B 2 B 0 B A4S B2 5 2 ik
Y (HE#F 5 TIT-SC2022007-EC-2) , fF & {8 R HE 5K
AN A I B A #% 40 B (peripheral blood mononuclear
cell, PBMC) 73 & H & & /MR R, & 7 1N
B EH RV T I 9 A 0 ) 2% SR 4 ARt o

DMEM/F12 ¥% 7% 2 (4ik 5 0044119) | Jifi 2F 1
i (FBS, fit 5 1818398) . i H 4 4k £ 9% % (4t =
1934858) I 73 1 5 72 FE (45 1937908 LB
Iy 4k B 9% H CHE 5 1935881) , ) H Biological
Industriers; % ¥ /& & [A - (EGF, PeproTech, It 5
0818AFC05) ; TrypLE 3§ ft ¥ (Gibco, Hit 5
2080691) ; CCK-8(Solarbio, fit 5 1016H012) ; CD73-
PE (it 5 9010996) . CD90-PE ( #it 5 9035835) .
CD105-PE ( #it 5 8289645) . CD34-FITC ( fit 5
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9315123) . CD45-FITC (fit 5 9149795) . HLA-DR-
FITC (fit %5 0183262) . PE Mouse IgG1, « Isotype
Control ( it 5 9217868) . FITC Mouse IgG2a, «
Isotype Control (#t*5- 0217804) 2 J& ¢ 't & K IR
Eh PRI W %S (CFSE, k5 8316709) .CD3"/CD8'/
CD45/CD4" fifi, 1 H 3 [E BD A 5 9 = 4L-SUHL 5
SHBL6801) i 41 O (#it 5 MKCI3586) - il /K ¥t ¥
8GX (k5 SHBL2689) , J H Sigma-Aldrich /A 7] ; {H
Y Il %t & P (PHA-P, Sigma, it 5 SLBT1570) ;
TRIzol (Invitrogen, It 5 229009) ; RevertAid First
Strand c¢DNA Synthesis Kit (Thermo Fisher
Scientific, #t 5 00762347) EvaGreen
Supermix (BIO-RAD, #lt5 64289331) ; 5| ) (R 5
BHEDIR A R A A 3 s R A KT 2 (IGF-
2K AR £ (Bio Vision)
1.2 FENUEH

4 W) % 4 HE , HF safe-1200LC A2, Heal
Force (_Fifg /7 W R =AY B G IR A F]D s legend rt 5 10
EOE AR B OHL 311 R RS R4 V3131 =5,
R 9546 , 55 [ Thermo Fisher Scientific 24 7] ; CKX41
{5 & 2 M4, H A& OLYMPUS /A 1 ; DigiRetina 16
TAH AL C b T 0 3 A0 5 245 R A IR 2 &) ) FACS
Calibur 7t 30 43 #7113 [ BD A 7 ; Nanodrop 2000
e ol 7 2 6 % B 11, 55 [E Nanodrop 2 ] s PCR X,
PCR System 9700, 3¢ [E ABI GeneAmp A ] ;
LightCycler,96 QPCR X , % + Roche 2 w] ;
MULTISKAN FC B 4% {X , % E Thermo Fisher
Scientific 2 7 .
2 R
21 SpEMER

H4 5% 5 BY A 2 mm? ANER, B S R T T7S B 5%
A I 10 mL 3572353 5T 21% 0,5% CO,-
37 °CH) AR B 7R 56 1 5% 0,.5% CO,-37 °CH)
SR FRAE TR IR, 25 BRI R IR AR A B I R
FEF AT . JRAR P ~ 2P B FRAE &
20% FBS F: ¥ Il 10 pg-mL™" EGF [ DMEM/F12 %
FREE P N R IR IR 3E FBS & BN 10%, BT AT 5 97
EBIANBIMPUEZR . 2900 % ik 3] 80%~90%
I, {8 FH TrypLE Y9 40 078 46 o1 Hio % AR, A AR 2
14758 000-cm™.
2.2 YHAEIEESEIG

{5 FH 3 A4 £ 38 15 [8] (population doubling time,
PDT) ¥y hUCMSCs # 7 |l P, 152 75 J& P, P 1)1
FATE DL . 4% 8 000-cm™ (1% 5 2 it , £ il 41 i 389 4
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CD45-FITC/HLA-DR-FITC pufk (LA FR 1gG2a Hifk A
[ 256 RO B, 8 5 A R
24 FEHUREE
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W A0 P ERAE 24 FLIRCT , BUECE 15 3 20 40 20 PRLUBR AR A
FEWE . F & 10% FBS ) DMEM/F12 #9524 h )5
G300 B R R R A s IR . RE 3 KR
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HE 5 S 404k, B R 37 15 SGX X8R 1 2 WA I 00
I
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THA 21% O, F1 5% O, 115 77 (1) hUCMSCs 4
Ff , 75 24 FLAR H CAAEFL 1 X 10° 32 Fl, 49 5 N 41
g A R 95 2 h, 10 uygmL U2 W ER
C EIGFEALTE 3 he ¥ 7 73 &5 1) PBMC — 64> H
2.5 umol-L™' ) CFSE £ 37 °C %4+ F %44 10 min, 5
—EB AN Yt . %2 1001 (9 EE ) CFSE %k 5 1
PBMC Al 48 () PBMC 43 73 5 £ 3 2 39 5 b 1
hUCMSCs L8577 5 d, i N4 f AR il .S58 4N
PBMC 4 . PBMC+PHA-P 41 . 21% O, ¥ 7% i
hUCMSCs  # #l 4 [PBMC-+PHA-P+
hUCMSCs(21% 0,) ]1.5% O, 3% 7% 1) hUCMSCs 11 ]
24 [PBMC+PHA-P+hUCMSCs (5% 0,) ], 3 1 &
PBMC A4, HAR2HIH 10 pg-mL™" ) PHA-P il ,
ST ARG EL ], tE E AR 2. R4 CFSE B fa
) PBMC 5 hUCMSCs 3t 1% % J5 , H CD3"/CD8"/
CD45/CD4 A Il T 40 B M4 .

R =U—C)/4
A TRBATE XS R4 CFSE TAR 40 i 77 43 L s € %755 PBMC+
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PHA-P+hUCMSCs(5% 8%,21% O,) CFSE TS 40 il 15 4> bk
2.6 LATRE=E PCR(qRT-PCR)

1k 21% O, F1 5% O, 3 558 15 7% ) hUCMSCs
P, f1 P, 40 B , A TRIzol #& HL 41 fiu RNA,
NanoDrop2 000 Jll RNA ¥#& & . H RevertAid First

*1

Strand cDNA Synthesis Kit # RNA i¥f # 5% 24 cDNA,
EvaGreen Supermix A 519 (& 1D BC il ) A% &, 1E
LightCycler*96 QPCR 1 [ i#E4T qRT-PCR X ¥ . %
Jr v BN B BCIE 95 °C 30 s, 1AM PR AR
95 °C\5 s, 1B K/HEH : 55 °C20 5,40 M

Elk 020

Table 1 Primer sequences

NiPSieR SE A S FHI(57-37)
NZ GAPDH 1Elfl: GGTGGTCTCCTCTGACTTCAACAG
S H: GTTGCTGTAGCCAAATTCGTTGTC
RE T S H T loa(HIF-10) HIF-1a 1IE[: ATCCATGTGACCATGAGGAAATG
J2f: TCGGCTAGTTAGGGTACACTTC
I W A K BT (VEGEF) VEGF 1IEM: GGGCAGAATCATCACGAAGT
2 : GGCTTGAAGATGTACTCGATCTC
JH-48 AR KK 7 (HGF) HGF IEM: GGATCATACAGAATCAGGCAAG
) : GGTGTGAGGGTCAAGAGTAT
Jif 5 2 AR A K P 2(DGF-2) IGF-2 1E[A: ACCCTCCAGTTCGTCTGT
J2H: CGGAAACAGCACTCCTCAA
b A KK ¥ BCTGE-B) TGF-f iE[A: CCTTCCCTCTGAACTCCTACAT
S : ATCGAAGTAGAGGACGGAGATG
T R AT 44t i A K R 7 (bFGFD bFGF (FGF-2) 1IEM: AGTGTGTGCTAACCGTTACCT
S : ACTGCCCAGTTCGTTTCAGTG
R MM AT AEA K K7 1(SDF-1 CXCLI2 IER: ATGCCCATGCCGATTCTT
K : CACACTTGTCTGTTGTTGTTCTT
ME KK T (NGF) NGF 1IEF : GTCATCATCCCATCCCATCTTC
JZIi: TAATGTTCACCTCTCCCAACAC

2.7 1EF EFIGF-2RERM

4 21% O, F1 5% O, 3 55 K5 77 (1) hUCMSCs
| e S T P e R R = S =
IGF-2 il 7l & A Il IGF-2 9 &
2.8 ZtERE

{ FH GraphPad Prism 6 #1745 i1 70 #r , 04 14
DL s 5%, 4L 1) BLARESR P P REAS A 36
3 #R
3.1 21% O,%15% O, E1E 7 #9 hUCMSCs £ &K
eyl o

21% O, F15% O, 15 % 7% (1) hUCMSCs CD73.
CD90. CD105 (1) 3 15 ¥ 4 FH 1% ( >95%) , CD34.
CD45.HLA-DR 3R IE 3 B M (<2%) (K 1-A) ;
B EA BCE R R CE = R a1 RE ) (K
1-B).
3.2 21% O,%15% O, 5B 1E % ) hUCMSCs 1854
13

2 HAE 21% O, F1 5% O, ¥4 3% A 47 hUCMSCs
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P 20 i 1) 43 5 5 400 i N AL R B m 43 8 T I A A 1 i
R, 5% O, AR Bon ik k1P 45, DA
FH 7] 25 B 32 Fh hUCMISCs 34T 5 42 9 48 , B8 2 %
EHT I P,, 30 2 B 75 55 72 10 P, Py, 5% O, 40 1) PDT
KR ZENT21% 0,4, B HA Gt %5 X (P<
0.05) (% 2), KW 5% O, 5 v LA = 40 & J5 1)
hUCMSCs 13858 fE T -
3.3 5% 0,15 75 I E X hUCMSCs 1 i1 54k B2 41 iy
HE5E BE ST B9S2
5% O, F121% O, 5555 77 1Y hUCMSCs 36 411
1) bk B2 &40 o 4 54 4 BE 77, PBMIC 42 PHA-P 3805 M
2 B 40 3 5 R4, 5 hUCMSCs 3L 55 9% )5 JLF- %
REBIE2-A) . i 40 AR A CFSE 152
It % & , PBMC+PHA-P 41 5% A 1 41 g Jik /> , CFSE
9650 IR 59, % B 7£ PHA-P Hl ¥ ~ PBMC ¥
%8 ; 5 PBMC + PHA-P 41 Lt %% , PBMC + PHA-P +
hUCMSCs (21% 8% 5% 0,) F 1% 40 #e B & Ik
SCE 2B, XEHE TUEINMERMEHF. £
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A-hUCMSCs P, £ H b5 £ #3% ; B-hUCMSCs P, S #  AUlE U = R 0L
A-Expression of hUCMSCs P, surface markers; B-hUCMSCs P, differentiated into osteoblasts, adipocytes and chondrocytes
E1 21% 0,f15% O, IEIEFE hUCMSCs EARE Y F4H51E
Fig. 1 Basic biological characteristics of hUCMSCs cultured in 21% O, and 5% O,
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Fz2 21% 0,715% O, EEEFFH hUCMSCs P,.P,.P; S IG B 5% O, F I8 5% 77 1) hUMSCs 5 PBMC 43 )

PDT (xs,n=3) 1E 5% F121% O, P 855 T 47 S5 , % PBMC 1) 34 58

Table 2 PDT of htUCMSCs P,, P,, and P; cultured in Wl ae kE EZR8, K ITE 21% O, 35 #4751

21% O, and 5% O, (x+s, n=3) I% . PBMC-+PHA-P+hUCMSCs (5% O,) 2i PBMC

4 5 P, PDT P, PDT P. PDT ) K N (61.4440.92)% , 5 PBMCHPHA-P+

21%0, 47244473  39.18+4.51  60.9348.65 hUCMSCs (21% O,) il fil] % (60.4814.00) % #H

5% O, 28.86+3.61°  2921+133°  30.95+1.57" 2, G ik % 2% R s 4 B P 41 hUCMSCs X 41 i

521% 0,41 . "P<0.05 BEVE T 40 M2 (CD8" T 4t i) 1) # il /E A, & I FL

"P<0.05 vs 21% O, group PR ERE 70% UL B, HEG it ¥ E R . 4
RIS,

A-PBMC 411 /¥ 4 : B-hUCMSCs 1] PBMC 35 7 30 EL U5 B s C-PBMC 5 hUCMSCs 3535 7% , CD8' T H{ B i 20
A-Morphology of PBMC; B-Flow cytometric histogram of inhibition of PBMC proliferation by hUCMSCs; C-PBMCs and hUCMSCs co-cultured,
CDS8" T proliferation flow chart
2 21% 0,%15% O,IRELEFFH hUCMSCs #1 ) PBMC 1558
Fig.2 Ability to inhibit lymphocytes proliferation of hUCMSCs cultured in 21% O, and 5% O,

#3 21%7F5% O,FKIEHEFFH hUCMSCs 1% PBMC.CDS" T 4B & 5E K351 2 (x+5,n=3)
Table 3 Inhibition rates of hUCMSCs cultured in 21% O, and 5% O, inhibited proliferation of lymphocytes and CD8'T
cells (xs, n=3)

5 FARYI B LA/ % SR /% CDS8" T 4t iy 1~ i Ee 4511 /% CDS™ T 4l I # ] 2K /%
21% 0, 30.70+3.29 60.48+4.00 7.59+1.86 79.65+5.06
5% O, 29.93+0.53 61.44+0.92 7.77+1.12 78.59+6.07
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34 5% O, 15 FINEXT hUCMSCs B4 K & F
FKIERIF2

U1 3 T, 7E mRNA K F E, 521% 0,4
tb % , 5% O, 4l hUCMSCs HIF-1a. IGF-2.
CXCL12.HGF.VEGF .bFGF.NGF mRNA & i&/KF

2T (P<<0.05.0.001) ; TGF-B ¢ W 481k
STLE 5% O, 5% 75055~ mRNA 7K T 5 W &
(1 IGF-2 AT T #59% Ll | B /KPR, 5% O,4H
hUCMSCs IGF-2 [#) 4 W fE 71 2 & & F 21% O,
H(P<0.00 DR D, HHAEmRNAZKFIZRIEF L

521% 0,41 HL# :"P<<0.05 *P<<0.001
"P<0.05 ""P<0.001 vs 21% O, group

3 21%F15% O, IR EHEF I hUCMSCs 18 % £ K E F mRNA R ik KT (x+s,n=3)
Fig.3 MRNA expression of related growth factors of hUCMSCs cultured in 21% and 5% O, (;:I:s, n=3)

R4 21% 5% O, FEHEFH hUCMSCs 155 EiFH
IGF-2 iR E (;:l:s,n=3)
Table 4 Concentration of IGF-2 in supernatant of
hUCMSC:s cultured in 21% and 5% O, (;is, n=3)
2053 IGF-2/(pg'mL™")

21% O, 262.29+16.74
5% O, 309.11+17.58™
521% 0,21 H# . ™" P<<0.001
""P<0.001 vs 21% O, group
4 iFig

MSCs F A7 P A 18 e A0 G2 0 15 68 1, 76 H B
i J07 AL 23T < JBF AT L S 3K IR A LR T
JEAN B HE LSS 2 R I T MSCs= e AR N IR T
07 e e s VIS /) B PN Y (O S N7 B R N 9
G B SR S5 I ST TEN B3N SEH 35 75 Bk L KR
TUH 1AL DAl A B N T I PR YA T7 1A R A 22
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A bR 40 IR T Ph 227 T 2006 4F BB 7 MSCs
(1) B A b fE « (O LE b ffE R TR BR B AR G BE 2R K5 (2D
CD73. CD90. CD105 fH £ £ ik , £ ik % =95%,
CD34. CD45. CD14 8¢ CDI11b. CD79a B CDI19.
HLA-DR PR IE , RIEF<2%; G LEMAR I FE /4L
9 R B A D 240 R R A . R
AN [F) 5256 25 ORI 90 3 AT 2% HE 7D MISCs 7 4 1 36 5
RE 77 S0 8 VR 1T BE 77 Al R IR S AR KR AR R UK
Ly ke 1R TT AR BUR 22 3, 7 B AR AR
R A G MSCs IR NS 97 5 M,

O, W 5 72 5% ) MSCs 14 A1 35 77 1] — 4> 21 L A
. REMHAN G T O, M EX MSCs 1 72 1
2, K 22 BT 9T R ARG A TR 3 7R PR B AL T 4
B0 7 MSCs BB FA 734 A0 G 9% 1 5 P4 R, T AN 52 0
HAF R . AR 0, K F X MSCs ¥ 77 1) 52 i 7E
1958 £E 15 VX # Cooper 25 i1 , H /i L CHk k&
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T A A [ @R S BE 8 9% MSCs, W 1% 0,7
1.5% 0,".2.5% 0,7.3% 0,"°). 5% 0,24 , AN [H]
FII SR B 5% T MSCs [ 39 5 g 1 R A=) AR5 M 1
S A AL 2 Ak, SOAS AR TR, B 42 7T B8 I 58
FHR 25 RO S 808 — 80 JE A o] B L 4
MSCs [ 2H 2R 5 57 5 P AR S 8% 77 16 ) 1)
AR R O, K55 . SRR T AR 4 21
MSCs, U1 WL () 86 J5 MSCs. JifF 717 I MSCs. JIg i
JE MSCs %5 , FL I H A8 ) A & SiAE (£ UK 22 5%, 1
BV 2 ] — ZH 23Sk U5 9 MSCs, R AR 22 57 L%
TR S AN A B R ) . R IR A R 97
2 KA AT I8 2 B R B, X6 MSCs 147 3 5% 1)
HARAEZ T R FL R 2 M P T UR 4T
FREEM) 5% O, K5 7% , 76 P R F i f op RS A BT 1 K
SN H AR B B AE 2 B IR I R A AR A Y
58 | hUCMSCs 3958 68 7 , 1X 5 SCERHRTE 1) 1%~
5% O, FKIAEE TR Ay 4 R — 3

MSCs B A f 5 1 7R e, B 78 K B, MSCs 1]
S R A 925 200 PRIV U0 I B o 7 I T L4
S O, K 5 P ¥ 242 5%, MSCs 5 T 41l g 72 {4
A EE N R AEH BAE A I AR5 R X T 40 i 1)
&L . R MSCs F1 T 48 f A8 H.AE H
DRI AR A, CARIE 1SS R MAFTE T JE  7E 1%
0, %1 F , MSCs % CD3"/CD8" T 4H iy (41 fe 2 14 T
4f 1) A1 CD37/CD4" T 2 M CAf BV T 48 ) 1 38 Bl
0 BE J1 858, T 1E 5% O, 5614 T , MSCs ()3 41l g
5 H A FHFEM ., AT 5% 0,358 5%
] hUMSCs 5 PBMC 43 7 7E 5% O, F1 21% O, 2k
T HEAT RIS, & IR PBMC () 38 5 #1041 BE 10
ZE 55 1F 21% O, 31 53 F HL %% 5% O, 41 f1 21% O, 41
hUCMSCs % CD3"/CD8" T 4 Jiil F A ik 2 48 Jfd (1) 185
FATNHI RE 1A Z 57

T H 5 WA RN 55 43 WA FH 3 WA P BT T R T
J& MSCs RIEVRITIE 1 ML 2 — 1 TR
SN MSCs A ¢ Rl 73 18 14 82 1, SCHR 5 38 A A I
ARSIt A K FRRIEM W . Bt RE
WFFL T AN F O, 7K F 1 g il MSCs i 77 MSCs 55
Iy IARE 1, A5 R R 3% 0, F1 5% O, R 3R 55 1
RE W% $7 75 hUCMSCs VEGF .HGF .NGF A1 Jiii 48 il
4 K Al 7 (keratinocyte growth factor, KGF) ] 5% 43
WL W E T T 5% O, % hUCMSCs #f 48
B IR T WA T RE IR B2 MR (IR AR AL VR e i 27
¥ (brain-derived neurotrophic factor, BDNF) .
VEGF. HGF. i 1R 95 # 2 41 g & 7% A F (ciliary
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neurotrophic factor, CNTF)mRNA #f X ik & ¥ &
THAH. RMEME T 5% O, IR A5 X
hUCMSCs 43 % VEGF .HGF .FGF-2.SDF-1. T- 41l it}
[X] ¥ (stem cell factor, SCF) .IGF-1 A1} 41 ig £& 74 ]
¥ A ¥ (granulocyte colony-stimulating factor, G-
CSE) R IE (152 , 45 5L 7K 80 s 77 0 85 ] 2 ik
VEGF.HGF.bFGF.SCF.SDF-1 fl G-CSF [ % 1%,
{H X} IGF-1 FIE LMW o AHF 7 P A I T IGF-2.
SDF-1a. HGF. VEGF. bFGF. NGF Hl TGF-p 7 #f
MSCs = A4 K B F7F 5% O, F121% O, PR 55 55 5% 5
mRNA ] £ L 1% 7 . 7£ mRNA 7K °F L, B TGF-B
4b,5% 0,41 hUCMSCs #H 5 4 K K 1 f 3R 0k I B2 v
T 21% O, 4H . IR A= K IRl F 2 3k 19 1 55 A HIFs
FHIC, 10 HIF-1ou A2 4 A Py 0t sl S0 03k 47 9 225 1 G i 1A
FIEE SR FI RHE T 5% O, 41 HIF-10 R IE K
P T 21% 04, mMAKRE FHREEA S5 H—
0, X AT g AR HIF-1o AEAR S TR I 4E R .

IGF & 75 W JiG 46 PR AT 5 A8 R R R IA i AR K
K2 —, FAE N E /55 50 W N FE R T B 5T
YHBRAE N V2 K B 40, 2 T 20 B A PR 5 1 2
G S, TTRETELE R Z R AN 3 MR E I 23 &R
I3 TT TR Y EEAE DY W SOk IE IGF-2 3@ it
il MG T JUL I 3 3B/ 11 93 B (PI3KV/AKT) 3 5 A
B R E 9 (BMP-9) 15 3 1 MSCs 71 5. 1 B b
LM REE A I EY SR B EANE
IR Liu S0 R S M I3 405 6, 453493 346 A 6] 11
JFF 41 M 43 s TGF-2, {33t T 41 B 384 58 , 18 52 454 30
A7 Du 251200 % B hUCMSCs 33 4711 480 7 Ak 32 5
I 7 AR TGF-2 X6 5561 B o 2 1 o 5 6 R 01
HARBRIIPTRAEF « AW 78 R BUAH b T S 8 77
] hUMSCs, ik 4 55 7% 1 hUMSCs IGF-2 mRNA
K IKAPAE R I () BT A DR T o g s, 6 IGF-2 #E AT R
FI KA I S R B B /KPR IA 5 mRNA AH
8L, 55 Yousse 552 YR ARG 7RG MSCs J& IGF-2 3Rk
FhEgs R —5 REEEFRM R hUCMSCs IGF-2 F+
151, AT REXTEE hUCMSCs B F345147 4547  SEE6E
B G 92 11 o 15 B8 4 S5 I IR VR T A2 A R o

b S B 5 A L, (R B 25 3 58 7 hUCMSCs
IIEFARE 7, BE 9 T M SR AE K IR T R 3R IE 5 il 2
IGF-2 3R 1A « (AMKAR IR FF 5 5 0 S B R 7= (1
hUCMSCs L 2 B . = R AL RE /7 BL K2 ik 2 4
i 384 GE A BE 7, X 4 B A F T hUCMSCs (IR A
EEAF RN KA R MSCs Z 2R Z R 1)
SZUA, ] R4 B 75 SRR 2 1 8 B & R AR
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