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A. Personal Statement 
My research focuses on the functional evaluation and functional reconstruction of the injured nervous system, 
with the visual system as the main target. Using electrophysiological techniques, I have studied cell death and 
axonal regeneration of retinal ganglion cells, and restoration of visual function by visual prosthesis for 
photoreceptor cell disease. 
 
B. Positions, Scientific Appointments and Honors 
Positions 
2017 – Present Vice Director, Center for Medical Research and Education, Graduate School of Medicine, 

Osaka University, Suita, Japan 
1998 – Present Assistant Professor, Department of Physiology, Graduate School of Medicine, Osaka 

University, Suita, Japan 
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2023 – Present Editorial Board, Animal Eye Research (The official journal of the Japanese Society of 

Comparative and Veterinary Ophthalmology) 
 
Honors 
2014                     President's Award for Encouragement of Osaka University 
 
 
C. Contributions to Science 
1. Basic research on retinal prosthesis 
Retinal prosthesis is a medical device for patients blinded by degenerative diseases of the photoreceptor 
cells, such as retinitis pigmentosa. The device is implanted into the eye and achieves artificial visual 
sensation by electrically stimulating the remaining neurons in the patient's retina. We proposed the new 
retinal stimulation method, Suprachoroidal Transretinal Stimulation (STS), which is safer than the already 
existing methods. In collaboration with ophthalmologists, engineering scientists, and an eyecare company, I 
am working towards the practical application of the STS-type prosthesis (Fujikado et al., 2012). For example, 
the retinal activity by STS was evaluated using intrinsic signal imaging of the retina and single-neuron 
recording in the lateral geniculate nucleus of medium-sized animals (Okawa et al., 2007; Miyoshi et al., 2021). 
The newly designed devices were tested and evaluated with animal experiments (Kanda et al., 2014; 
Lohmann et al., 2016; Morimoto et al., 2021). In addition, new stimulation methods are being developed 
(Nakano et al., 2017a, b). 
 

Okawa, Y., Fujikado, T., Miyoshi, T., Sawai, H., Kusaka, S., Mihashi, T., Hirohara, Y., Tano, Y. (2007) 
Optical imaging to evaluate retinal activation by electrical currents using suprachoroidal-transretinal 
stimulation. Invest Ophthalmol Vis Sci 48: 4777-4784. 
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2. Functional evaluation and restoration of damaged retinal neurons 
As retinal neurons are part of the central nervous system, the cells do not proliferate, and damaged axons of 
retinal ganglion cells (RGCs) do not regenerate. RGCs are almost completely lost by optic nerve transection. 
However, by transplanting peripheral nerve into the transected optic nerve stump, some cells can escape cell 
death and regenerate their axons in the graft. We characterized the physiological properties of axotomized 
and axon-regenerated ganglion cells of cat with a functionally differentiated visual system (Miyoshi et al., 
1999; Takao et al., 2002; Kurimoto et al., 2003). We have also shown that electrical stimulation promotes 
survival and axonal regeneration of damaged retinal ganglion cells and inhibits photoreceptor degeneration in 
animal models (Morimoto et al., 2002, 2005, 2007, 2010, Tagami et al., 2009). Several substances were also 
shown to promote survival and axonal regeneration of RGCs (Kurimoto et al., 2006; Kashimoto et al., 2008; 
Oono et al., 2009). 
 

Miyoshi, T., Watanabe, M., Sawai, H., Rasminsky, M., Sugioka, M., Ohde, H. and Fukuda, Y. (1999) 
Receptive field properties of adult cat's retinal ganglion cells with regenerated axons. Exp Brain Res 
124:383-390. 

Morimoto, T., Miyoshi, T., Fujikado, T., Tano, Y. and Fukuda, Y. (2002) Electrical stimulation enhances the 
survival of axotomized retinal ganglion cells in vivo. Neuroreport 13(2): 227-230. 

Takao, M., Miyoshi, T., Watanabe, M. and Fukuda, Y. (2002) Changes in visual response properties of cat 
retinal ganglion cells within two weeks after axotomy. Exp Neurol, 177:171-182. 

Kurimoto, T., Miyoshi, T., Suzuki, A., Yakura, T., Watanabe, M., Mimura, O. and Fukuda, Y. (2003) 
Apoptotic death of beta cells after optic nerve transection in adult cats. J Neurosci, 23:4023-4028. 

Morimoto, T., Miyoshi, T., Matsuda, S., Fujikado, T., Tano, Y., Fukuda, Y. (2005) Transcorneal electrical 
stimulation rescues axotomized retinal ganglion cells by activating endogenous retinal IGF-1 system. 
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promotes axonal regeneration in crushed optic nerve of adult rats. Neuroreport 17:1525-1529. 

Morimoto, T., Fujikado, T., Choi, JS., Kanda, H., Miyoshi, T., Fukuda, Y., Tano, Y. (2007) Transcorneal 
electrical stimulation promotes the survival of photoreceptors and preserves retinal function in royal 
college of surgeons rats. Invest Ophthalmol Vis Sci 48:4725-4732.  
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3. Evaluation of visual properties of normal and genetically modified animals 
The nature of visual system neurons in normal and various genetically modified animals has been 
investigated using electrophysiological techniques. In cats, it was found that the relay cells in the lateral 
geniculate nucleus receive projection from more retinal ganglion cells than previously thought (Suematsu et 
al., 2013). Electrophysiological responses of the visual center were also assessed in genetically modified 
mice (Masu et al., 1995; Sato et al. 2008). 
 

Masu, M., Iwakabe, H., Tagawa, Y., Miyoshi, T., Yamashita, M., Fukuda, Y., Sasaki, H., Hiroi, K., 
Nakamura, Y., Shigemoto, R., Takada, M., Nakamura, K., Nakao, K., Katsuki, M., Nakanishi, S. (1995) 
Specific deficit of the ON response in visual transmission by targeted disruption of the mGluR6 gene. 
Cell 80: 757-765. 

Sato, S., Omori, Y., Katoh, K., Kondo, M., Kanagawa, M., Miyata, K., Funabiki, K., Koyasu, T., Kajimura, 
N., Miyoshi, T., Sawai, H., Kobayashi, K., Tani, A., Toda, T., Usukura, J., Tano, Y., Fujikado, T., 
Furukawa, T. (2008) Pikachurin, a dystroglycan ligand, is essential for photoreceptor ribbon synapse 
formation. Nat Neurosci 11(8): 923-931. 

Suematsu N., Naito T., Miyoshi T., Sawai H., Sato H. (2013) Spatiotemporal receptive field structures in 
retinogeniculate connections of cat. Front Syst Neurosci 7:103. 
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