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Effects of high glucose and high lipid on proliferation and apoptosis of human umbilical cord

mensenchymal stem cells
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Abstract

BACKGROUND: Several studies have confirmed that the curative effects of mesenchymal stem cell transplantation into
diabetes patients in vivo are influenced by many factors, in which blood glucose and lipids play a key role.

OBEJECTIVE: To simulate in vivo environment of high glucose and high lipid and further validate the effects of high
glucose and high lipid on umbilical cord mesenchymal stem cells cultured in vitro.

METHODS: Human umbilical cord mesenchymal stem cells were cultured using cell culture medium containing different
concentrations of glucose and palmitic acid. Then the cells were divided into seven groups: control, low glucose, low lipid,
low glucose+low lipid, high glucose, high lipid, and high glucose+high lipid. After intervention for 48 hours, cell
proliferation was measured by CCK-8 method and cell apoptosis was detected by Annexin-V/PI method.

RESULTS AND CONCLUSION: Under the condition of high glucose and high lipid, cell proliferation was significantly
decreased (P < 0.01), while cell apoptosis was significantly increased (P < 0.01) after short-term culture compared with
the control group. With increasing blood glucose and blood lipid concentration, cell proliferation was significantly inhibited,
and cell apoptosis was significantly increased. In the low glucose + low lipid group and high lipid group, cell proliferation
was inhibited (both P < 0.05) and cell apoptosis was increased (both P < 0.01). High glucose promoted the growth of
human umbilical cord mesenchymal stem cells (P < 0.01). Results showed that diabetes patients exhibited a high glucose
and high lipid in vivo environment, which inhibit the growth of human umbilical cord mesenchymal stem cells. Prior to
transplantation of mesenchymal stem cells, control of patient’s blood glucose and lipid level would benefit for the
functioning of transplanted stem cells.
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Figure 1 Phenotype of human umbilical cord mesenchymal
stem cells as detected by flow cytometry
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Figure 2 Human umbilical cord mesenchymal stem cells after
culture for 48 h (inverted phase contrast microscope,
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Table 1 Effects of high glucose high lipid on proliferation and
apoptosis of umbilical cord mesenchymal stem cells

(X+s)
Group Absorbance Apoptosis (%)
Control 1.25+0.03 2.2+0.6
Low glucose 1.28+0.04 2.4+0.5
Low lipid 1.22+0.04 3.9+0.7%
Low glucose+low lipid 1.17+0.03% 6.7+0.9°
High glucose 1.35+0.04™ 2.640.5
High lipid 1.18+0.04° 7.2+0.8™
High glucose+high lipid 1.13+0.02" 18.3+2.2"

3P < 0.05, "P < 0.01, vs. control group; °P < 0.05, low glucose group; °P <
0.01, vs. low lipid group; °P < 0.05, P < 0.01, vs. low glucose+low lipid
group
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Figure 3 Detection of apoptosis of human umbilical cord
mesenchymal stem cells by flow cytometry
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