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Cellular senescence system of carpal tunnel syndrome and development of novel
therapeutic methods
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Carpal tunnel syndrome (CTS) is the most common compression neuropathy.

Effective treatments are limited to surgical interventions, and novel treatments have not yet been
developed. In CTS patients, fibrosis of the subsynovial connective tissue surrounding the median
nerve in the carpal tunnel is known as a pathological condition that compresses the median nerve in
the carpal tunnel. In this study, we investigated cellular senescence in subsynovial connective
tissue In CTS. In the CTS patients, PDGFRa + cells expressed both senescence factors and the
macrophage checkpoint. PDGFRa + senescent cells avoided the phagocytosis of macrophages.
Furthermore, PDGFRa+ senescent cells promoted the proliferation of adjacent fibroblasts. When
senescent fibroblasts were transplanted into the carpal tunnel of a rabbit model, an increase in
fibrosis-related genes was observed in the subsynovial connective tissue. Finally, one of senolytics

induced apoptosis in PDGFRa + rather than control cells.



(Carpal Tunnel Syndrome CTS)
2~5%
1 3/4

QoL
10

Lancet; 2017, Moalem-Taylor et al., Scientfic Reports; 2017)
CTS

CTS

CTS
CTS
(Pauda et al.,

CTS
CTS (PDGFRa+ ) TGFB
(Chikenji T et al., JOrthop Res.2014, Chikenji T, et al. 2014)
PDGFRo+ CTS
CTS
(D CTS PDGFRa-+
CTS
(2) PDGFRo+ in vitro
invitro CTS
(1) PDGFRa+ CTS (
) ( ; )
CTS SPIDER-B-Gal
PCR
(QTGFB CTS key regulator PDGFRa+
CTS PDGFRa+ in
vitro TGFp IFN-y PDGFRa+ PCR
Immunofluorescence (IF)
(3)PDGFRa+
PMA- (THP-1 )
Dil PDGFRa+
(4 PDGFRa+
PDGFRa+ PDGFRa+
(5) (1)~4) PDGFRa+ CTS
(6) CTS +
PDGFRa+ + PDGFRa+
CTS SPiDER-B-Gal
PCR CTS SPIDER-B-Gal
PCR
CDKN2B BCL2 BC2L1 CD47 IFNG
TGFB CTS key regulator PDGFRa+
CTS PDGFRa+
invitro  TGFp TGFB
PDGFRa+ CDKN2B BCL2 BC2L1 CD47
CTS TGFB TGFB+IFN-y

PDGFRat+ CDKN2B CDA47



CTS
PMA- (THP-1
PDGFRat+
PDGFRat+
PDGFRat+
CTS
+ in vitro

3/8

PDGFRa+

PDGFRa+
CD47
) Dil PDGFRat+
PDGFRa+ CD47
PDGFRa+ CD47
PDGFRat+
PDGFRat+
PDGFRat+
CTS
PDGFRat+
PDGFRa+



3 3 0 3

Chikenji Takako S. Saito Yuki Konari Naoto Nakano Masako Mizue Yuka Otani Miho Fujimiya 44
Mineko
p16INK4A-expressing mesenchymal stromal cells restore the senescence-clearance-regeneration 2019

sequence that is impaired in chronic muscle inflammation

EBioMedicine 86 97

DOl
10.1016/j .ebiom.2019.05.012

Saito Yuki Chikenji Takako S. Matsumura Takashi Nakano Masako Fujimiya Mineko 11

Exercise enhances skeletal muscle regeneration by promoting senescence in fibro-adipogenic 2020

progenitors

Nature Communications 889
DOl

10.1038/s41467-020-14734-x

Matsumura Takashi Saito Yuki Suzuki Tomoyuki Teramoto Atsushi Ozasa Yasuhiro Yamashita 10
Toshihiko Fujimiya Mineko Saito-Chikenji Takako

Phosphorylated Platelet-Derived Growth Factor Receptor-Positive Cells With Anti-apoptotic 2019
Properties Accumulate in the Synovium of Patients With Rheumatoid Arthritis

Frontiers in Immunology 241

DOl
10.3389/Ffimmu.2019.00241

6 3 4

Chikenji TS, Saito Y, Vrieze A, Passe S,Tchkonia T, Kirkland JL,Amadio PC,Gingery A

Senescent Cells Escape From Immune Clearance In Fibrotic Subsynovial Connective Tissue In Carpal Tunnel Syndrome.

Orthopedic Research Society 2020 Annual Meeting

2020




Takako Saito Chikenji

Platelet-Derived Growth Factor Receptor Alpha Signaling in Carpal Tunnel Syndrome

Mayo Clinic Musculoskeletal Research Conference

2019

Sito Y, Matsumura T, Fujimiya M, Chikenji TS

Enhances Skeletal Muscle Regeneration By Promoting Senescence In Fibro-adipogenic Progenitors.

Orthopedic Research Society 2020 Annual Meeting

2020

Chikenji TS

The role of platelet derived groth factor (PDGF) signaling in synovial fibrosis.

The 4th FHS International Conference.

2019

Takako Saito Chikenji, and Yuki Saito

Platelet-Derived Growth Factor Receptor alpha signaling in carpal tunnel syndrome

Musculoskeletal Research Conference, Mayo Clinic

2019




Saito Y, Chikenji TS, Vrieze A, Tchkonia T, Kirkland JL, Amadio PC, Gingery A

Cellular Senescence in Tendon Aging and Pathology

Orthopedic Research Society 2020 Annual Meeting

2020

2022

227

(Saito Yuki)

(40758702) (20101)

Mayo Clinic




