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Molecular, Cellular, and Circuitry Mechanisms of Synaptic Remodeling in Health and Disease

Sensations of touch and pain are perceived
through skin mechanoreceptors and are
transmitted to the central nervous system via
modality-specific neural pathways

Cerebrum
}\
o
Tactile ‘
sensation Thalamus

T— Cerebellum

Efferent nerves

Afferent nerves

Functional and structural maturation of
somatosensory circuit organization during
development is necessary for adaptive behavior
evoked by environmental sensory inputs. In
addition, central somatosensory circuits, even after
maturation, undergo reorganization induced by
peripheral nerve injury in referred sensation and
neuropathic pain

However, the molecular, cellular, and circuitry
mechanisms of synaptic remodeling, which
underlie the organization and reorganization of
somatosensory circuits, are unclear

Synaptic remodeling in the mouse somatosensory thalamus
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In the mouse somatosensory
thalamus, the density of synapses
between sensory afferent fibers and
thalamic neurons is increased until
postnatal days 8-9

After that, the promotion of synapse
elimination decreases the synaptic
density. Sensory experience during
the critical period (postnatal days
12-15) is necessary for determining
the fate of synaptic remodeling

Peripheral nerve injury to deprive
sensory inputs disrupts the
maintenance of mature synapses
and induces reorganization of
synaptic connectivity

Excitatory/inhibitory balance in thalamic synaptic remodeling

An aberrant increase in GABAergic inputs via
extrasynaptic GABA, receptors disrupts the

+ A

synaptic connectivity in the thalamus

maintenance of mature organization of — =

The expression of metabotropic glutamate
receptor 1 in the thalamus is necessary for
maintaining mature organization of synaptic
connectivity

Our goal is to understand the molecular, cellular, and circuitry mechanisms
of synaptic remodeling associated with the developmental organization and
maladaptive reorganization of somatosensory circuits

Functional and structural synaptic remodeling mechanisms underlying somatotopic organization and reorganization in the thalamus

Ueta and Miyata (2023)

) | Neuroscience & Biobehavioral Reviews | DOI: 10.1016/j.neubiorev.2023.105332
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Serum VEGF-A levels on admission in COVID-19 patients
correlate with SP-D and neutrophils, reflecting disease severity:
A prospective study. Cytokine, 178: 156583, 2024
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Biochem, 124:109514, 2023
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71-74, 2019
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1. Shin J, Toyoda S, Okuno Y, Hayashi R, Nishitani S, Onodera T,
Sakamoto H, Ito S, Kobayashi S, Nagao H, Kita S, Otsuki M,
Fukuhara A, Nagata K, Shimomura I: HSP47 levels determine the
degree of body adiposity. Nat Commun. 2023 Nov 11;14(1):7319.
2. Saiki A, Otsuki M, Tamada D, Kitamura T, Mukai K, Yamamoto K,
Shimomura I: Increased Dosage of MRA Improves BP and Urinary
Albumin Excretion in Primary Aldosteronism With Suppressed Plasma
Renin. J Endocr Soc. 2021 Nov 19;6(1):bvab174.

3. Hayashi R, Tamada D, Murata M, Kitamura T, Mukai K, Maeda N,
Otsuki M, Shimomura I : Glucocorticoid replacement affects serum
adiponectin levels and HDL-C in patients with secondary adrenal
insufficiency. J Clin Endocrinol Metab. 2019 Dec 1;104(12):5814-
5822.

*4,Hayashi R, Okuno Y, Mukai K, Kitamura T, Hayakawa T, Onodera
T, Murata M, Fukuhara A, Imamura R, Miyagawa Y, Nonomura N,
Otsuki M, Shimomura I: Adipocyte GR Inhibits Healthy Adipose
Expansion Through Multiple Mechanisms in Cushing Syndrome.
Endocrinology. 2019 Mar 1;160(3):504-521.

*5. Mukai K, Otsuki M, Tamada D, Kitamura T, Hayashi R, Saiki A,
Goto Y, Arita H, Oshino S, Morii E, Saitoh Y, Shimomura I: Clinical
characteristics of acromegalic patients with paradoxical growth
hormone response to oral glucose load. J Clin Endocrinol Metab.
2019 May 1;104(5):1637-1644.
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through p53 upregulation (v hBiifRIFHERPS3DFEIENZ N U TIEEEEHZ R
3) 1 (Q)
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4%, [RIAME & ELISAE THIGADT UM ekt 9D 1 BUNELRIR BE DIRIREY - BURHHF
Ml (2)

5% [FERZFERBEEX DN SHREERIRT. EBBEOFHY : RES1D
R AAILIR— NMAKRT — S Di&ET |

BET—IN—R UK

https://gyoseki. twmu. ac. jp/twmhp/KgApp?kozac=N10000000000&year=2024

EDZER - BFE

FEPRAA - IR

DEIR—LNR—2 U D%

https://www. twmu. ac. [p/univ/graduate/medical/field/detail. php?id=040
03

BEHEENMSDUECE

[¥ERRIR 8D D THMERFN IRV EREBRD ANENEND KX SENTIMET D] WS>
I DB e, BHSOE7RICEREFERKRENRERALE S —(EERISNE Uz, DR
PRIREZED SR RGEIERIZ LTS, DA ERADIERASE I ERMES (CH 1T DARED
PIT9. IRIEF. VERRK - KBAROERDLSHEDIASFY I EEBICEESAZHRLEL
eF—LEEZERAL. fERFPIEEREEZ PO E URBERBOTIBEENS. FHiEY

BHECHTEUTWET . TDERKRDIEN 5S4 Uzclinical questionZz & - BRERIATTD
& (CdH T Bresearch question(CBFAL. €DRREZERKRICT 1+ — R/\w 9B & THERR
RZECEMI D ENMERTHDEEITVET, JH—FI1 2 RER>IEETALE
BICHBLIEWERBWET,

FHECEIR

Bed side-to-Bench, Bench-to-Bed side ®DJL—F&B#LTLET,



mailto:nakagami.tomoko@twmu.ac.jp%20%20内線28772
https://gyoseki.twmu.ac.jp/twmhp/KgApp?kozac=N10000000000&year=2024
https://www.twmu.ac.jp/univ/graduate/medical/field/detail.php?id=04003
https://www.twmu.ac.jp/univ/graduate/medical/field/detail.php?id=04003

D BIEARFDE
EEHIR EFFH—

Eigk A—JLV7RLX R

hoshino. junichi@twmu. ac. jp R 37520

. ZRUERB OHREEFORERS JURKEFAT

. R O—TAEHRE (O I DFT/MEFE(CE I DA

. IQABEDIRIEFH) - FEFHIATT

. 7204 R—2 X (CRET D EEERERREVERZR

ST OFA B (MGRS)DIRIEFHIRET . FRZHNEDR

L\_ﬁgm-bwl\)l—t

6. Bl J/\EUFT—2 3 > ORFES JURKEFIIRET
7. MERRRIE B R O BRI HIARES

ERFEE
(FPALEm )

1. Ushio Y, Yokoyama T, Manabe S, et al. Urinary Casts
Containing Crystals in Light Chain Proximal Tubulopathy.
Kidney Int 2024, in press

2*. Akihisa T, Kataoka H, Makabe S, et al. :
of urine osmolality upon tolvaptan initiation predicts impact

Immediate drop

on renal prognosis in patients with ADPKD. Nephrol Dial
Transplant. 2023 Nov 3:gfad232.

3. Ushio Y, Kataoka H, Iwadoh K, et al.: Machine learning for
morbid glomerular hypertrophy. Scientific
reports,2022;12(1):19155

4. Mizuno H, Hoshino J, So M, et al. Dialysis-related
amyloidosis associated with a novel B2-microglobulin variant.
Amyloid. 2021 Mar;28(1):42-49.

5*. Itami S, Moriyama H, Miyabe Y, et al. A Novel Scoring
System Based on Oxford Classification Indicating Steroid
Therapy Use for IgA Nephropathy. Kidney Int Rep 2021 Oct
14;7(1):99-107.
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1*. Ikemoto M, Morimoto S, Ichihara A. Prediction of endogenous
mineralocorticoid receptor activity by depressor effects of mineralocorticoid
receptor antagonists in patients with primary aldosteronism. Hypertens Res.
2024 Mar 28. Online ahead of print.
2. Morimoto S, Ichihara A. Effects of esaxerenone, a nonsteroidal
mineralocorticoid receptor blocker, independent of urinary sodium/potassium
ratio and salt intake. Hypertens Res. 2024 Apr;47(4):970-971.
3. Morimoto S, Ichihara A. Lowering of blood pressure by chemical ablation of
FIREEE the unilateral adrenal gland in spontaneously hypertensive rats. Hypertens Res.
(* im0 2024 Feb;47(2):551-552.

4. Watanabe D, Morimoto S, Morishima N, Ichihara A. Comparisons of risk factors
for post-treatment renal dysfunction between the two major subtypes of primary
aldosteronism. Endocrine. 2024 Apr;84(1):245-252.

5. Watanabe D, Morimoto S, Morishima N, Ichihara A. Cardiovascular risk
assessments in patients with cortisol-producing adenoma: impact of clinical
features and genetic characteristics. Heart Vessels. 2024 Jan;39(1):65-74.
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1. Kogiso T, Ogasawara Y, Horiuchi K, Taniai M, Tokushige K.
Analysis of genetic factors associated with fatty liver disease-
related hepatocellular carcinoma. Cancer Med. 2023;12:17798-
17807.

2. Ito A, Murasugi S, Yonezawa M, Omori T, Nakamura S,
Tokushige K. A retrospective study to investigate the efficacy and
safety of granulocyte and monocyte adsorptive apheresis in
patients with primary sclerosing cholangitis with ulcerative colitis.J
Clin Apher. 2024;39:e22099.

3. Otsuka N, Shimizu K, Taniai M, Tokushige K. Risk factors for
FIREE fatty pancreas and effects of fatty infiltration on pancreatic cancer.
(*ZAIER) Front Physiol. 2023:14:1243983.

4. Hamada T, Oyama H, Nakai Y, Tange S, Arita J, Hakuta R, Ijichi
H, Ishigaki K, Kanai S, Kawaguchi Y, Kogure H, Mizuno S, Saito K,
Saito T, Sato T, Suzuki T, Takahara N, Tanaka M, Tateishi K,
Ushiku T, Hasegawa K, Fujishiro M. Clinical Outcomes of
Intraductal Papillary Mucinous Neoplasms With Dilatation of the
Main Pancreatic Duct.Clin Gastroenterol Hepatol. 2023;21:1792-
1801.

5. *Kuriyama T, Yamato M, Homma J, Tobe Y, Tokushige K.A
novel rat model of inflammatory bowel disease developed using a
device created with a 3D printer. Regen Ther. 2020:14:1-10.
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. Wang Y, Hagiwara S, Kazama H, lizuka Y, Tanaka N,
Tanaka J. Elotuzumab Enhances CD16-Independent NK Cell-
Mediated Cytotoxicity against Myeloma Cells by Upregulating
Several NK Cell-Enhancing Genes. J Immunol Res. In press
2*, Sameshima Y, Okada M, Shiseki M, Mori N, Motoji T,
Tanaka J. Establishment and Characterization of an Acute
Lymphocytic Leukemia Cell Line Expressing CD13 and CD33
with a Complex Philadelphia Translocation. Internal Med.
62(5): 697-701, 2023

3. Tanaka ], Tanaka N, Wang Y, Mitsuhashi K, Ryuzaki M,
Iizuka Y, et al. Phase I study of cellular therapy using ex vivo
expanded natural killer cells from autologous peripheral
blood mononuclear cells combined with rituximab-containing
chemotherapy for relapsed CD20-positive malignant
lymphoma patients. Haematologica. 105(4): e190-193,
2020

4. Shiseki M, Ishii M, Miyazaki M, Osanai S, Wang Y,
Yoshinaga K, wet al. Reduced PLCG1 expression is
associated with inferior survival for myelodysplastic
syndromes. Cancer Med. 9(2): 460-468, 2020

5*. Tanaka N, Wang Y, Shiseki M, Takahashi M, Motoji T.
Inhibition of PRAME expression causes cell cycle arrest and
apoptosis in leukemic cells. Leuk Res. 35(9): 1219-25, 2011
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1. Sawa Kono, et. al. Involved-field radiotherapy in older
patients with superficial horacic esophageal squamous cell
carcinoma: long-term outcomes and recurrence patterns.
Japanese Journal of Radiology, 2024
2. Kenta Ohmatsu, et. al. Changes in Intratumor Blood Flow
After Carbon-Ion Radiation Therapy for Early-Stage Breast
Cancer. International Journal of Particle Therapy, 2024
3. *Kawanishi Miki, et al. Combining Carbon-Ion Irradiation
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(A1) and Clinical Research, 16, 1 - 11, 2022-03

4. Mayumi Fujita, et al. David A Wink. Metabolic
characterization of aggressive breast cancer cells exhibiting
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Range uncertainties for MRI-only treatment planning with
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2024.2 DO0I:10.1016/j.nut.2024.112385

2. Wakabayashi Hidetaka, Kinoshita Shoji, Isowa Tokiko, Sakai Kotomi, Tohara Haruka,
Momosaki Ryo : Impact of motivation for eating habits, appetite and food satisfaction, and
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3. Wakabayashi Hidetaka, Kakehi Shingo, Kishima Masako, Itoda Masataka, Nishioka
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4.Wakabayashi Hidetaka, Mori Takashi, Nishioka Shinta, Maeda Keisuke, Yoshimura
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1. A novel alveolar epithelial cell sheet fabricated under feeder-
free conditions for potential use in pulmonary regenerative
therapy. Regen Ther. 2022;19:113-121.
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massive hemoptysis. Asian Cardiovasc Ann. 2017;25:618-622.
3. Intraoperative robotic surgical system related problems in
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Long-Term Implant Fracture Rates Following Silicone
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1. *Suzuki T, Kuramoto G, Sakaguchi K, Tabata T, Shimizu T.
Three-Dimensional Endometrium Embryo-Implantation In Vitro
Model Using Cell Sheet Engineering Technology in Rats. Tokyo
Women's Medical University Journal, 7:42-49,2023.

2. Kimoto G, Kakiuchi S, Tanaka H, Shitara Y, Kashima K, Kato M,
Takahashi N. Mucopolysaccharidosis II with neonatal respiratory
distress syndrome and bronchopulmonary dysplasia. Pediatr Int.
65(1):e15642,2023

3. Ono H, Kakiuchi S, Kusuda S. Immunoglobulin for hemolytic
jaundice in Japan: A retrospective survey. Pediatr Int.
65(1):e15702,2023.
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Dec 13;10(12):e6752,2022.

FEET—IN—RX USD%

https://gyoseki. twmu. ac. jp/twmhp/KgApp?kozac=B118
00000000&year=2023

BeiEDZER - BFIF

EERIT HJEET #EIRF

DEFR—LR— U5

https://www. twmu—obgy. com

BN SOV ECE

ERMFEDTFICHITDMRDEF (. ERFEPI. EIEEFEFI. ¥
HEIRFEBFID 3 DOEPFINM SR SN TLE T, ERFEFITE
ERNSHIES LUSHIEITIR(ICEA Y AT EANIE - AEECHT
DAF. ERFEFITEHERER(CEAT SAFTMMTNET .
NHEDPAREAE (CE T DR TR, LD HIRE (Ea7R5
R FCE(C K DA CEERBNRE (C K DI B 3N SE E R EIE DM
TICDIBNBDTEMFENET. TUC. BEETHELULRE
(CDNTFFRFEDTHICMDBOHARZITSIZET. 3DD
PN BB U RN SHATRA TEDDONMNI T,

S AL

/AN



mailto:kakogawa.jun@twmu.ac.jp%20%20内線
mailto:kakogawa.jun@twmu.ac.jp%20%20内線
https://gyoseki.twmu.ac.jp/twmhp/KgApp?kozac=B11800000000&year=2023
https://gyoseki.twmu.ac.jp/twmhp/KgApp?kozac=B11800000000&year=2023
https://www.twmu-obgy.com/

HFEER S - BERIS _ SrAE IRERSS L S IC DA A B

A o
LB AE TR




paraza SACIESMIFE D EF

EEHIR EAER

BT A—ILV7RL R MR |okamoto. toshihiro@twmu. ac. jp PHS28361

(1) fRe>— hIFEZICA U - 58 - OPREEmAE#OBE

(2) #—FRO-T(CKBAIZRAWCAEN A - ORELERREZIT
(3) OFEHES & EFZERPEEIRE & OBLEEDRRT

(4) FAZEIEERERRFRITIR(CX 9 B AR A DB DR

1. *Kazuhiro Nishimaki, Nobuyuki Kaibuchia, Kaoru Washio,
Masayuki Yamato Application of mesenchymal stromal cell
sheets to prevent medication-relatedosteonecrosis of the jaw
with titanium implants in rats Odontology 2024 Feb 17.

2. Kaibuchi N, Iwata T, Koga YK, Okamoto T. Novel Cell Therapy
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12;10:
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