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Abstract

BACKGROUND: Mesenchymal stem cells have the potential to treat various diseases such as diabetes, graft-versus-host disease, and premature ovarian failure.
However, traditional culture methods have problems such as slow growth rate and senescence. Physiological hypoxia is expected to improve the biological
characteristics of mesenchymal stem cells, which can optimize the culture method.

OBIJECTIVE: To explore the effects of physiological hypoxia on the biological characteristics of umbilical cord mesenchymal stem cells and menstrual blood-
derived mesenchymal stem cells.

METHODS: Umbilical cord mesenchymal stem cells and menstrual blood-derived mesenchymal stem cells were cultured under 21% and 5% oxygen
concentrations. Cell surface markers, colony formation, proliferation, apoptosis, senescence, glucose and lactate metabolism and differentiation were detected.
RESULTS AND CONCLUSION: (1) Hypoxia can promote the proliferation of umbilical cord mesenchymal stem cells and menstrual blood-derived mesenchymal
stem cells, and the population doubling time of the two kinds of mesenchymal stem cells was reduced (umbilical cord: P < 0.001; menstrual blood: P < 0.05).
(2) The lactate metabolism of the two kinds of stem cells was enhanced (umbilical cord: P < 0.05; menstrual blood: P < 0.01) under hypoxia and glucose

ARG RFHFR, AT 200240; ° LiEm A A GAHA RG], LT 201400

BT {EE: BLF, 4, 1996 F4, THEHFMTA, 2ok, LHERBRFLEEALE, TEAERLRTF @I0mREHE.
BWEE: 2w, W, BEMER, LB RFHFR, LT 200240

https://orcid.org/0000-0003-4824-5085 ( 223 ) ; https://orcid.org/0000-0002-5200-9483 ( 4 £ & )

HEBEEh: BRARAFALAE (81871122), RE fiTA: LiF4|

SIAAS: £E5, LiF4), 70K, %2 0 . ABMIRESA TH-F 420 FO0R 0] LR T it A 54 )] F B8R TRMAR,
2022, 26(30):4819-4825

Chinese Journal of Tissue Engineering Research | Vol 26 | No.30 |, October 2022 | 4819



PEALRTERR
www.CITER.com Chinese Journal of Tissue Engineering Research

MREZE

metabolism of umbilical cord mesenchymal stem cells was enhanced (P < 0.001). (3) Hypoxia improved senescence of menstrual blood-derived mesenchymal
stem cells under high generation. (4) Hypoxia promoted the adhesion efficiency of umbilical cord mesenchymal stem cells and menstrual blood-derived
mesenchymal stem cells (P < 0.01). (5) Hypoxia had no effect on the stemness. (6) The results indicated that physiological hypoxia improved the proliferation
and attachment efficiency of umbilical cord mesenchymal stem cells and menstrual blood derived mesenchymal stem cells and had an anti-aging effect on
senescent cells, simultaneously had no effects on surface markers. In addition, hypoxia displayed different effects on the differentiation of mesenchymal stem

cells derived from different sources.
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Table 1 | Surface marker expression rates of two kinds of mesenchymal
stem cells under hypoxia and normoxia
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Figure 1 | Surface markers of two kinds of mesenchymal stem cells under hypoxia and normoxia
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Table 2 | Colony forming unit of two kinds of mesenchymal stem cells
under hypoxia and normoxia
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Figure 2 | Adherence of two kinds of mesenchymal stem cells under
hypoxia and normoxia (x50)
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Figure 3 | Growth curves of two kinds of mesenchymal stem cells under
hypoxia and normoxia
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Table 3 | Population doubling time of two kinds of mesenchymal stem
cells under hypoxia and normoxia
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Figure 4 | Apoptosis of two kinds of mesenchymal stem cells under
hypoxia and normoxia
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Figure 5 | Results from B-galactosidase staining of two kinds of
mesenchymal stem cells under hypoxia and normoxia (x100)
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