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Effects of low-frequency magnetic stimulation on proliferation and differentiation of human neural stem cells in vitro
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[ABSTRACT] Objective: To investigate the effects of different magnetic simulations on cell proliferation, cell cycle, apoptosis,
and cell differentiation of human fetal neural stem cell in vitro. Methods: Isolated neural stem cells were exposed to magnetic
stimulation (with a frequency of 0.5 Hz, a wave wide of 72 pus and an intensity of 1. 44 Tesla) once daily for 3 days. The cells
were divided into three groups according to the pulses of magnetic stimulation each time: A group (thirty pulses each time), B
group (sixty pulses each time), C group (ninety pulses each time) and D group (control group). MTT assay was applied to
detect the proliferation activity of the neural stem cells, and flow cytometry was employed to detect the effect of magnetic
stimulation on cell cycle, cell apoptosis, and cell differentiation. Results; The D values of neural stem cells in A, B, and C
groups were significantly higher than those in the control group 24 to 48 hours after stimulation(P<Z0. 05), indicating a slightly
promoted proliferation of neural stem cells after magnetic stimulation. The proportions of G,/G, phase cells of A, B, and C
groups were less than those of the control group, and the proportion of G,/M-phase cells was higher than that of the control
group. The proportions of B-tuberlin positive neurons in A, B, and C groups were higher than those in the control group as
demonstrated by flow cytometry, and the proportion of neurons increased from 21.70% to 34.17% (P<C0.05). Conclusion;
Under proper condition, magnetic simulation can slightly promote cell proliferation and can induce neural stem cell
differentiation into neurons in vitro, which may benefit neural function reconstruction.
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Fig 1

Morphology of neural stem cells

A Microscopic view of neurosphere, original magnification: X100; B. Nestin staining was positive in neurosphere, original magnification: X

100; C: p-tuberlin staining was positive in differentiated neurospheres, original magnification: X400; D: GFAP staining was positive in differ-

entiated neurospheres, original magnification: X400
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Fig 2 Effect of magnetic stimulation
on proliferation rate of neural stem cells
A group: Thirty pulses each time; B group: Sixty pulses each time; C

group: Ninety pulses each time

2.3 g A Afemi A — T BERIA G,/G,
A A B OO FEAR T X BRAL L LA C 4L Go /G, W14n
Ji b BB B I L AR AR IR TE G T 2% 25 5, & b AN TR) 2%
2 18 ) 35 2L ) A, G B 3 M 25 5 (P >0, 05, 3D,
TERNE 240 B R 7 3 2, 200 200 i O 1 e w3
AR AR ST 2 5,

2.4 miHy A Btuberlin 2 — MM & ILERICY
T A0 8 nT AR E NSC ) #8128 50 7 17 2 1) 4 A o i f) 4
Aokl D HAm. B 21, 70% EFA =
34.17% AE G H2E 25 (P<<0. 05), 1 % ) 34 = 41

ZETCREEZSR(E 4, GFAP 2824 I 540
ROARICY) | 18 )4 NSC 434 A i J5 20 e ) L 451 456
D 13 /> (P<<0. 05,18 4),

95 oA group B C group
90 BB group @D proup

85
80
75
70
05
60
55

n,.

Proportion of

Go/Gr-phase cells (%)

48 h 168 h

3 HERIEIT NSC G, /G, H LL Bl By 5 i
Fig 3 Effect of magnetic stimulation
on cell cycle of neural stem cells
A group: Thirty pulses each time; B group: Sixty pulses each time; C

group: Ninety pulses each time; D group:Control. n=3,7 =+
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