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Abstract: Objective To elongate the lifetime of neuron-like cells differentiated from human
mesenchymal stem cells (hMSC), the relationship between apoptosis and differentiation in the process
of induction was investigated. Methods  hMSC were separated from rib marrow and expanded to
five passages in culture medium. hMSC were induced to differentiate with different inducers,
B-mercaptoethanol and shenqiye. After 1 h, 3 h, and 5 h of induction, neuron-specific enolase
(NSE), neurofilament (NF), and glial fibrillary acidic protein (GFAP) were examined by
immunocytochemistry respectively. The ratio of neuron-like cells were counted by phase-contrast
microscopy. At the same time, the ratio of apoptotic cells after induction was detected by TUNEL.

Results hMSC were expanded as undifferentiated cells in culture for more than 5 passages. When
treated with inducers B-mercaptoethanol and shenqiye, hMSC exhibited neuronal phenotype. The
expression of NSE and NF in the neuron-like cells were positive, but the glial astrocyte marker GFAP
was not found. After 1 h, 3 h, and 5 h of induction with B-mercaptoethanol, the ratios of NSE
positive cells were 43.5% +1.8% , 59.3% +2.2% , and 76.5% +2.3% , respectively, and all
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that of NF positive cells were 42. 6% +1.9%, 55.1% +2.1%, and 73.5% +2.3%, respectively.
After 1 h, 3 h, and 5 h of induction with shenqiye, the ratios of NSE positive cells were 49. 5% =+

1. 9%

62.3% £2.1% , and 79.5% +2.5% , respectively, and that of NF positive cells were

45.6% £1.9% , 59.1% +2.1% , and 76.5% +2.3% , respectively. After 1h, 3h, and 5h of

induction with B-mercaptoethanol and shenqiye, the ratios of apoptotic cells were 1. 5% , 6.5%,

19.5% and 0.5%, 2.3%, 12.5%, respectively.

Conclusion  B-mercaptoethanol and Shenqiye

can induce hMSC to differentiate into neuron-like cells. Apoptosis is observed in the process of

differentiation. The ratio of differentiation is correlated with apoptosis. Shengiye could improve the

ratio of differentiation and reduce the ratio of apoptosis.
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Table 1 ~ The ratio of neuron-like cells differentiated from human mesenchymal stem cells (hMSC) by two inducers (%)
Inducers Lh 3h oh
NSE NF NSE NF NSE NF
BME 43.5+1.8 42.6+1.9 59.3+2.2 55.1+2.1 76.5+2.3 73.5+2.3
Shengqiye 49.5+1.9" 45.6+1.9 62.3+£2.1 59.1+x2.1 79.5+£2.5 76.5+2.3
NSE: neuron-specific enolase; NF: neurofilament; BME: B-mercaptoethanol 1)Compared with BME, P < 0. 05
2.5 TUNEL

MSC
TUNEL
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4]
4 NF
2 NSE 5 GFAP

Fig.1  Induced neuron-like cells Fig.4  Neuron-like cells expressing NF

showing axons and dentrites It is present brown stains by immunohistochemical analysis
Fig.2  Neuron-like cells expressing NSE Fig.5 Neuron-like cells not expressing GFAP

It is present brown stains by immunohistochemical analysis It is not present brown stains by immunohistochemical analysis
Fig.3  Neuron-like cells in the contrast team Fig. 6  Neuron-like cells in the stage of apoptosis

It is not present brown stains by immunohistochemical analysis showing the brown granules in the nucleus (arrowhead)

2.6 hMSC
3
Pearson’ s hMSC
5 hMSC
0. 85
2 1h,3h,5h B-

Table 2 The ratio of apoptosis cells induced after 1 h, 3 h, and B-
5 h by two inducers (%)

Inducers 1h 3h 5h

BME 1.5+0.3 6.5+0.9 19.5+4.0

Shenqiye 0.5+0.3" 2.3+£0.9% 12.3%5.0 (5]

BME: B-mercaptoethanol; 1) Compared with BME, P < 0.05;
2 Compared with BME, P < 0.01

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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