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mesenchymal stem cells
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Abstract

BACKGROUND: Increasing evidence has shown that dexmedetomidine has a significant neuroprotection
against ischemia-reperfusion injury, but its mechanism of action on the nervous system and its pathways to affect
nerve cell function are rarely reported.

OBJECTIVE: To study the effect of dexmedetomidine on proliferation and neuronal differentiation of umbilical
cord blood mesenchymal stem cells.

METHODS: Umbilical cord blood mesenchymal stem cells at passage 3 were divided into control, low-concentration
(1 pg/L) and high-concentration (10 pg/L) dexmedetomidine groups. MTT was used to detect the viability of umbilical
cord blood mesenchymal stem cells; western blot assay was used to determine the ERK1/2 phosphorylation in the
cells; immunofluorescence staining was used to detect the percentage of NeuN/DAPI, GFAP/DAPI and Nestin/DAPI
positive cells. Cell differentiation and proliferation abilities were observed.

RESULTS AND CONCLUSION: Cell viability and EKR1/2 phosphorylation level were significantly increased in
the low-concentration group compared to the control group (P < 0.05); while these two indicators in the
high-concentration group were significantly lower than those in the other two groups (P < 0.05). The number of
NeuN and GFAP positive cells was increased significantly in the two dexmedetomidine groups compared with the
control group (P < 0.05), while the number of Nestin positive cells was significantly decreased in the two
dexmedetomidine groups (P < 0.05). These findings indicate that low-concentration dexmedetomidine can induce the
proliferation of umbilical cord blood mesenchymal stem cells that is however inhibited by the high-concentration
dexmedetomidine, which can be realized by regulating EKR1/2 phosphorylation level. In addition, low- and
high-concentration dexmedetomidine can both induce the neuronal differentiation of umbilical cord blood mesenchymal
stem cells.
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Figure 1 Morphology of umbilical cord blood stem cells at different periods (x100)
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Figure 2 Effect of dexmedetomidine on viability of umbilical cord
blood mesenchymal stem cells
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Figure 3 Effect of dexmedetomidine on ERK1/2 phosphorylation
during the proliferation of umbilical cord blood mesenchymal stem
cells
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Figure 4 Effect of dexmedetomidine on neuronal differentiation of umbilical cord blood mesenchymal stem cells
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