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Abstract

level, which provides a novel bioengineering tools for understanding the mechanism of the neural circuits and the 

pathogenesis of some neurological diseases and interventions treatment. Based on the characteristics of optogenetics, we 

can remotely control stimulation parameters of LED arrays such as time, frequency, duty cycle, and simultaneously detect 

physicochemical properties of cultured cells.
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Fig. 1 The schematic representation of the structure of light

stimulation system
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Fig. 2 Software interface and the module of wireless

communication
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Fig. 3 The major components of the light stimulation
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Fig. 4 The changing rate of light intensity over time
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Fig. 8 a The sample of MEA recording; b Stimulating

the brain slice infected by ChR2 with light stimulation

system; c Light activated neural activities
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Fig. 7 Errors of different output frequencies
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Fig. 6 a Layout of LED arrays; b Testing points of

light density in the dish; c Testing result
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Fig. 5 The changing rate of temperature in the dishes over time
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Fig. 9 The samples of in vitro cell culture light stimulation

device

6

[1] Winokur G, Coryell W, Keller M, et al . A
prospective follow-up of patients with bipolar and
primary unipolar affective disorder [J]. Archives of
General Psychiatry, 1993, 50(6): 457-465.

[2] Velasco F, Velasco M, Velasco AL, et al. Electrical

stimulation of the centromedian thalamic nucleus
in control of seizures: long-term studies [J].
Epilepsia, 1995, 36(1): 63-71.

[3] Kleiner-Fisman G, Herzog J, Fisman DM, et
al. Subthalamic nucleus deep brain stimulation:
summary and meta-analysis of outcomes [J].
Movement Disorders, 2006, 21(Suppl 14):
S290-S304.

[4] B u r n D J , Tr ö s t e r A I . N e u r o p s y c h i a t r i c
complications of medical and surgical therapies
for Parkinson’s disease [J]. Journal of Geriatric
Psychiatry and Neurology, 2004, 17(3): 172-180.

[5] Dlabac-de Lange JJ, Knegtering R, Aleman A.
Repetitive transcranial magnetic stimulation for
negative symptoms of schizophrenia: review
and meta-analysis [J]. The Journal of Clinical
Psychiatry, 2010, 71(4): 411-418.

[6] Lefaucheur JP. Treatment of Parkinson's disease
by cortical stimulation [J]. Expert Review of
Neurotherapeutics, 2009, 9(12): 1755-1771.

[7] Marangell LB, Martinez M, Jurdi RA, et al.
Neurostimulation therapies in depression: a
review of new modalities [J]. Acta Psychiatrica
Scandinavica, 2007, 116(3): 174-181.

[8] Nowak DA, Bös l K , Podubeckà J , e t a l .
Noninvasive brain stimulation and motor recovery
after stroke [J]. Restorative Neurology and
Neuroscience, 2010, 28(4): 531-544.

[9] Rosen AC, Ramkumar M, Nguyen T, et al.
Noninvasive transcranial brain stimulation and pain
[J]. Current Pain and Headache Reports, 2009,
13(1): 12-17.

[10] Zhang F, Wang LP, Brauner M, et al. Multimodal
fast optical interrogation of neural circuitry [J].
Nature, 2007, 446(7136): 633-639.

[11] Aravanis AM, Wang LP, Zhang F, et al. An optical
neural interface: in vivo control of rodent motor
cortex with integrated fiberoptic and optogenetic
technology [J]. Journal of Neural Engineering,
2007, 4(3): S143-S156.

[12] Li YL, Zhou W, Li X, et al. Characterization of
synchronized bursts in cultured hippocampal
neuronal networks with learning training on
microelectrode arrays [J] . Biosensors and
Bioelectronics, 2007, 22(12): 2976-2982.

[13] Yang F, Tu J, Pan JQ, et al. Light-controlled
inhibition of malignant glioma by opsin gene
transfer [J]. Cell Death and Diseasse, 2013, 4:
e893. doi:10.1038/cddis.2013.425.

[14] Tu J, Yang F, Wan J, et al. Light-controlled
astrocytes promote human mesenchymal stem cells
toward neuronal differentiation and improve the
neurological deficit in stroke rats [J]. Glia, 2014,
62(1): 106-121.


