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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 8 GX 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 o, 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%). HUCMSC:s 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% O,) (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-f 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 hUCMSCs are still similar to those cultured in 21% O,.
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S JE: CACACTTGTCTGTTGTTGTTCTT
A K F 1 (NGF) NGF EM: GTCATCATCCCATCCCATCTTC
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A-Expression of hUCMSCs P, surface markers; B-hUCMSCs P, differentiated into osteoblasts, adipocytes and chondrocytes
1 21% 0,#15% O,RFIEFFHI hUCMSCs B A £ ¥ 24514
Fig.1 Basic biological characteristics of hUCMSCs cultured in 21% O, and 5% O,
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2 21% 0,f15% O, EEEFHH hUCMSCs P,.P,. P,

PDT(x+s,n=3)
Table 2 PDT of hUCMSCs P,, P;, and P; cultured in

21% O, and 5% O, (x+s, n=3)
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5%0,  28.86+3.61°  2921£133°  30.95:1.57° 2, B4 it 22 7 o P4 hUCMSCs X 41 i
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RIE3,
A PBMC PBMC+PHA-P PBMC+PHA-P+MSCs (21% 0,) PBMC+PHA-P+MSCs (5% O,)
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g 2% | 80.1% 34.0% 32.0%
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! 1 | \
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CFSE
CA PBMC PBMC+PHA-P PBMC-+PHA-P+MSCs (21% 0,) PBMC+PHA-P+MSCs (5% O,)
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3 - - » s gt
10°, aR 198% 10 g} |57.8% | 10° %‘e" 1263% | 10 %ﬁ' 29.0%
@ L%t | | Lg% | ;20
& 10 A 10} 5 10° o
3 5 g : g 7 LA
U8 i SR 33 10" e 10 e
N 1 g & @
COI AITC, COQ PE subset COIFIMC, COQ PE subset COIFTC, COB PE sudent " COIMC, COO PE sutset
10° " 100% 10° 574% 100 2% 10° - 290% -
10° 100 10 10° 10* 10° 10 10> 10° 10* 10° 10' 102 10° 10* 10° 10' 10> 10° 10*
CD3 FITC >

A-PBMC 40 Ig FE 245

;s B-hUCMSCs 1 PBMC 8458 (1) 97 :0EL 5 I ; C-PBMC 5 hUCMSCs 3585 7%, CD8* T 14 5 i 20 1A

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
E2 21% 0,#15% O, 5153 H hUCMSCs #l ) PBMC 1438

Fig. 2  Ability to inhibit lymphocytes proliferation of hUCMSCs cultured in 21% O, and 5% O,

£3  21% 5% O,FREREFEH hUCMSCs #1%5] PBMC.CDS' T 40 B 3 58 930 351 22 (wts , 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)

Rl

T LA/ % SR /% CDS8" T 4l 744 A2 E 451l /% CDS™ T 4l i FH K /%
21% O, 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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