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ABSTRACT Objective: To explore the role of electrical stimulation (ES) in neuronal differentiation of adipose tissue-derived stem
cells (ADSCs). Methods: Cultured ADSCs were exposed to ES (10Hz, 1h) at different intensities (0 V/em, 0.5 V/ecm, 1.0 V/ecm, 3.0 V/em,
5.0 V/ecm). The proliferation of cells was characterized by using a CCK-8 assay. The apoptosis of cells after ES was examined by flow
cytometry. The expression of MAP-2 and B-tubulin were detected by immunofluorescence staining and Western blotting, and the mRNA
levels of MAP-2, B-tubulin and NF-200 were measured by RT-PCR to examine neuronal differentiation of ADSCs. Results: ES at 1V/cm
was shown to promote cell proliferation without increasing the rate of apoptosis. In addition, the immunofluorescence intensity and prot-
ein levels of MAP-2 and B-tubulin were significantly increased compared to sham stimulated cells. Further studies showed that the mRN-
A levels of MAP-2, B-tubulin and NF-200 were significantly increased by ES at 1 V/cm, while ES at 3V/cm or higher intensities resulted
in more cell apoptosis. Conclusion: ES at 1 V/cm is able to promote the neuronal differentiation of ADSCs and is beneficial for the proli-
feration of ADSCs, which highlights the potential application in the treatment of neurodegenerative diseases and neurotrauma in nervous
system.
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Fig. 1 The CCK-8 assay after ES (A) the CCK-8 values in 24h; (B) the CCK-8 values in 48h; (C) the CCK-8 values in 72h. Values
shown are meant SEM; *P<0.05, **P<0.01, one-way ANOVA when compared with control group
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Fig. 2 Apoptosis analysis by flow cytometry: (A) Control. (B) 0.5 V/cm.
(C) 1 V/em. (D) 3 V/em. (E) 5 V/em. (F) The percentage of apoptotic cells
in each group was obtained by averaging the results of four flow cytometry

assays in each group

N RT-PCR 2 A0 e, 30 9850 45 2H 40 i i 2 S P A
JOHL I MAP-2  B-tubulin 2 NF200 {3 P36 K550 . 5 Hoxf i

ERRIE THICAME R RSN ADSCs, HH, TRITC #7128
MAP-2,FITC #Rig B-tubulin; iz F§ DAPI #Ri2 0%, (B)FRIEZHARIT
it E (**P<0.01)

Fig. 3 The effect of different intensities of ES on neuronal differentiation
of ADSCs. (A) Localization of neurogenic markers in ADSCs by confocal
microscopy. TRITC labeled MAP-2 and FITC labeled 3-tubulin were used
for immunohistological analysis. Nuclei were stained with DAPI. Scale bar

=200 pm. (B) The neural marker positive cells were counted
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Fig. 4 The mRNA levels of MAP-2, NF-200 and B-tubulin in the control group, 0.5 V/cm group, 1 V/cm group and 3 V/cm group. ¥*P<0.05, **P <0.01
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Fig. 5 The protein levels of MAP-2 and B-tubulin were determined for the
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