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Physiological analysis of retinal neuronal modifications induced by D-glutamine
accumulation
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I conducted physiological measurements to investigate how information
processing in retinal neurons is affected by D-amino acids. In newt retinal neurons, perfusion of
D-glutamine reduced the amplitude of voltage-dependent inward currents. Furthermore, small stimuli
near the threshold no longer elicited action potentials. Intracellular administration of D-glutamine

in retinal third-order neurons significantly increased the amplitude of delayed rectifier outward
currents. Additionally, I performed an enzyme-linked fluorescent assay to visualize extracellular
glutamate concentrations and confirmed the effects of other substances on retinal information
transmission.



enzyme-
linked fluorescent assay

Cynops pyrrhogaster Papain
Concanavalin A

voltage-clamp -100 mv +40 mV
current-clamp 10 pA
100u M
10u M

Enzyme-linked fluorescent assay
enzyme-linked fluorescent assay
o

NAD NADH NADH 360 nm 500 nm

C57BL/6J 200p m

nnnnnnnnnnnnnnnnn




>
=S
1104 \E

PEVEN
1

90
13 - 0% P <0.05
80 T T T
0 0 1 2
<10% min
NAD
Progesterone KCI
£ 75
enzyme-linked fluorescent assay 2 o
E
€
3 50
a3
5]
=
L
25 ; ‘ :
0 10 20 30 min
IPL
OPL T
TRPM pregnenolone sulfate

190 ng/mL  0.6p M

D V Pow, D K Crook, Direct immunocytochemical evidence for the transfer of
glutamine from glial cells to neurons: use of specific antibodies directed
against the d-stereocisomers of glutamate and glutamine. Neuroscience. 1996;
70(1):295-302. doi: 10.1016/0306-4522(95)00363-n.

M Ohkuma, M Kaneda, S Yoshida, A Fukuda, E Miyachi, Optical measurement of
glutamate in slice preparations of the mouse retina. Neurosci Res. 2018; 137:23-
29. doi: 10.1016/j -neures.2018.03.001.

M Ohkuma, T Maruyama, T Ishii, N lgarashi, K Azuma, T Inoue, R Obata, E Miyachi,
M Kaneda, Effects of Progesterone and Other Gonadal Hormones on Glutamatergic
Circuits in the Retina. J Nippon Med Sch. 2023; 90(4):333-345. doi:
10.1272/jnms . INMS.2023_90-405.



5 5 0 2

Ohkuma Mahito Maruyama Takuma [Ishii Toshiyuki Igarashi Nozomi Azuma Keiko Inoue Tatsuya 90

Obata Ryo Miyachi Ei-ichi Kaneda Makoto

Effects of Progesterone and Other Gonadal Hormones on Glutamatergic Circuits in the Retina 2023

Journal of Nippon Medical School 333 345
DOl

10.1272/jnms . INMS .2023_90-405

Hiramatsu Noriko Yamamoto Naoki Ohkuma Mahito Nagai Noriaki Miyachi Ei-ichi Yamatsuta 55

Kumiko Imaizumi Kazuyoshi

Iris-derived induced pluripotent stem cells that express GFP in all somatic cells of mice and 2022

differentiate into functional retinal neurons

Medical Molecular Morphology 292 303
DOl

10.1007/s00795-022-00330-z

Kawata Miho Kodani Yu Ohkuma Mahito Miyachi Ei-ichi Kaneko Yoko S. Nakashima Akira Suga 17

Hidetaka Kameyama Toshiki Saito Kanako Nagasaki Hiroshi

Long-range axonal projections of transplanted mouse embryonic stem cell-derived hypothalamic 2022

neurons into adult mouse brain

PLOS ONE e0276694
DOl

10.1371/journal .pone.0276694

Kawai Fusao Ohkuma Mahito Horiguchi Masayuki Ichinose Hiroshi Miyachi Ei-ichi 202

A subset of cone bipolar cells expresses the Na+ channel SCN2A in the human retina 2021

Experimental Eye Research

DOl
10.1016/j .exer.2020.108299




Yamamoto Naoki Hiramatsu Noriko Ohkuma Mahito Hatsusaka Natsuko Takeda Shun Nagai 10
Noriaki Miyachi Ei-ichi Kondo Masashi Imaizumi Kazuyoshi Horiguchi Masayuki Kubo Eri
Sasaki Hiroshi

Novel Technique for Retinal Nerve Cell Regeneration with Electrophysiological Functions Using 2021
Human Iris-Derived iPS Cells

Cells -

DOl
10.3390/cel 1510040743

Enzyme-linked photo-assay

69

2022




