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Human umbilical cord blood-derived mesenchymal stem cells differentiate into neuron-like cells induced
by combination of mouse nerve growth factor and brain-derived neurotrophic factor

Chen Jun, Yang Zi-jin, Li Hong-mei (Department of Pediatrics, Lianyungang Hospital Affiliated to Xuzhou Medical University (First People’s
Hospital of Lianyungang), Lianyungang 222002, Jiangsu Province, China)

Abstract

BACKGROUND: We have found that mouse nerve growth factor has the ability to induce differentiation of umbilical cord blood mesenchymal
stem cells (UCB-MSCs) into neurons in vitro. In order to further explore the method of improving the induction efficiency of nerve cells, we
attempt to combine a variety of cell growth factors for cell induction.

OBJECTIVE: To explore the effect of mouse nerve growth factor combined with brain-derived neurotrophic factor on the differentiation of
UCB-MSCs into neuron-like cells in vitro.

METHODS: After the donated primary UCB-MSCs were resuscitated and cultured, the passage 5 UCB-MSCs were divided into five groups.
The first four groups served as pre-induced groups, and fibroblast growth factor and epidermal growth factor were added to pre-induce cells
for 24 hours, and mouse nerve growth factor and brain-derived neurotrophic factor, alone or in combination, were used thereafter to induce
UCB-MSCs, while in control group, only the same amount of cell medium was added. The last group was non-pre-induced group, in which the
cells were cultured in the cell culture medium for 24 hours, and then mouse nerve growth factor and brain-derived neurotrophic factor were
both added to induce UCB-MSCs. The morphological changes of cells were observed under inverted microscope. The expression of
neuron-specific enolase (NSE) and glial fibrillary acidic protein (GFAP) was detected by immunocytochemistry technique. Real-time gPCR
was used to detect the relative expression of NSE and GFAP at mRNA level.

RESULTS AND CONCLUSION: (1) The cell morphology of UCB-MSCs was in long shuttle shape and spindle shape with unequal size. After
induction, the cell bodies gradually retracted and became rounded, and the projections extended to one-side or multi-sides, presenting with
the neuron-like changes. (2) Immunocytochemistry and real-time gPCR results showed that NSE and GFAP were positive in each
experimental group, and the positive rate and mRNA expression of NSE and GFAP in the combined induction group were higher than those in
the other groups. (3) Either mouse nerve growth factor or brain-derived neurotrophic factor could induce UCB-MSCs to differentiate into
neuron-like cells. Moreover, there was a cumulative effect between the two cytokines, and their combined use could effectively improve the
efficiency of induction.

Subject headings: Fetal Blood; Mesenchymal Stem Cells; Nerve Growth Factor; Brain-Derived Neurotrophic Factor; Cell Differentiation;

Neurons; Tissue Engineering
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B-actin  Forward primer 5-TGA CGT GGA CAT CCG CAAAG-3' 205 bp
Reverse primer 5-CTG GAA GGT GGA CAG CGA GG-3'

NSE Forward primer 5-TGC AAC TGT CTG CTG CTC AA-3’ 111 bp
Reverse primer 5-TGA GCG ATG ACT CAC CAT GA-3'

GFAP  Forward primer 5-GAT CAA CTC ACC GCC AAC AG-3 125 bp
Reverse primer 5-AGG TTG TTC TCG GCT TCC AG-3
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Figure 4 Immunocytochemical detection of neuron-specific enolase and glial fibrillary acidic protein (DAB staining, x100)
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Figure 1 Morphology of human umbilical cord blood-derived Figure 2 Human umbilical cord blood-derived mesenchymal stem
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Figure 5 Relative expression level of neuron-specific enolase
mRNA in each group at 1, 3, 5, 7 days of induction
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Table 2 Comparison of the expression of neuron-specific
enolase-positive cells at 1, 3, 5, 7 days of induction
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Figure 6 Relative expression level of glial fibrillary acidic protein
mRNA in each group at 1, 3, 5, 7 days of induction
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Table 3 Comparison of the expression of glial fibrillary acidic
protein-positive cells at 1, 3, 5, 7 days of induction
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