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Membrane potential dynamics underlying hippocampal theta oscillations

Matsumoto, Nobuyoshi
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In this study, to investigate the mechanism of the generation of theta
oscillations in the hippocampus, the local field potentials in the hippocampal CAl area and membrane
potentials of several neurons in the CAl area were recorded from awake and anesthetized mice. Local
field potentials were obtained by the extracellular recording technique using tungsten electrodes,
whereas membrane potentials were obtained by the patch-clamp method. We found a weak but significant
correlation between the power and frequency of theta oscillations of the membrane potential and
theta oscillations of the local field potentials.



4 12Hz

(i) —

Gulyas etal., 2010

Harvey et al., 2009

LFP 1
LFP

LFP

LFP

LFP

0.01Hz

(i) —

LFP

theta phase precession



SHHRRDIREBALS — S RSN DREIBER

B2: LFPL—42iR L3N RE R L — 2R DRI F1E
MR DIREBLL S —2RBI D BIRMAGEL (B) FE . LFPIZ
BOTLYARBOAEN S —2 BN ROoN5,

LFP LFP
1
LFP 3
LFP A e
3 /"~ VAT
s —RE |
LFP F LW"‘/V\/\/V\N\“"WMP{’
LFP 3
1 B 1 ]
Tt : | :
P A e A
3 L } E
LFP LFP @1 o —ssmopmommEe:
A. LFPL—Ai 14D IEE (i —2IRBI DB HR M
B. MM EER S —2IEEESL (F; Figure 3) DEAFEME
WTFhIZEWTH, P —2BEE LB IURIEFIZELE—42
REIO B E# BT S,
LFP
LFP
LFP 3 3
LFP
LFP
LFP
LFP
3 3-10 Hz
LFP 3-10 Hz 10 9 1
RMSE 8
RMSE
3 LFP 3
LFP 2
LFP= — 47355 = — TR
/1" —N\N—
Y
EaNs=EY
il L |
MW AN
~VWW —WW
I LY



9 9 0 9

Noguchi Asako Yamashiro Kotaro Matsumoto Nobuyoshi lkegaya Yuji 6

Theta oscillations represent collective dynamics of multineuronal membrane potentials of murine 2023

hippocampal pyramidal cells

Communications Biology -
DOl

10.1038/s42003-023-04719-z

Yoshimoto Airi Shibata Yusuke Kudara Mikuru Ikegaya Yuji Matsumoto Nobuyoshi 9

Enhancement of Motor Cortical Gamma Oscillations and Sniffing Activity by Medial Forebrain 2022

Bundle Stimulation Precedes Locomotion

eNeuro -
DOl

10.1523/ENEUR0.0521-21.2022

Yoshimoto Airi Yamashiro Kotaro lIkegaya Yuji Matsumoto Nobuyoshi 44

Acute Ramelteon Treatment Maintains the Cardiac Rhythms of Rats during Non-REM Sleep 2021

Biological and Pharmaceutical Bulletin 789 797
DOl

10.1248/bpb.b20-00932

Liu Jiayan Kashima Tetsuhiko Morikawa Shota Noguchi Asako lkegaya Yuji Matsumoto Nobuyoshi 15

Molecular Characterization of Superficial Layers of the Presubiculum During Development 2021

Frontiers in Neuroanatomy

DOl
10.3389/fnana.2021.662724




Konno Daichi Nishimoto Shinji Suzuki Takafumi Ikegaya Yuji Matsumoto Nobuyoshi 16
Multiple states in ongoing neural activity in the rat visual cortex 2021
PLOS ONE -
DOI
10.1371/journal .pone.0256791
Shibata Yusuke Yoshimoto Airi Yamashiro Kotaro Ikegaya Yuji Matsumoto Nobuyoshi 591
Delayed reinforcement hinders subsequent extinction 2022
Biochemical and Biophysical Research Communications 20 25
DOI
10.1016/j -bbrc.2021.12.101
Kotaro Yamashiro, Megumi Aoki, Nobuyoshi Matsumoto, Yuji lkegaya 43
Polyherbal Formulation Enhancing Cerebral Slow Waves in Sleeping Rats 2020
Biological and Pharmaceutical Bulletin 1356-1360
DOI
10.1248/bpb.b20-00285
Airi Yoshimoto, Kotaro Yamashiro, Takeshi Suzuki, Yuji lkegaya, Nobuyoshi Matsumoto 145
Ramelteon modulates gamma oscillations in the rat primary motor cortex during non-REM sleep 2021
Journal of Pharmacological Sciences 97-104

DOl
10.1016/j . jphs.2020.11.006




Kotaro Yamashiro, Jiayan Liu, Nobuyoshi Matsumoto, Yuji lkegaya 15

Deep learning-based classification of GAD67-positive neurons without the immunosignal 2021
Frontiers in Neuroanatomy 643067
DOl

10.3389/fnana.2021.643067




