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The Effects of Estradiol on Mesenchymal Stem Cells in Subsynovial Connective
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An increased risk of carpal tunnel syndrome (CTS) has been reported in
postmenopausal women. Fibrosis of subsynovial connective tissue (SSCT) is a prominent feature of
CTS. Mesenchymal stem cells (MSCs) is considered to maintain the turnover of skeletal tissues in
homeostasis. The purpose of this study was to assess the effect of the estradiol (E2) on
SSCT-derived MSC (SSCT-MSC) of CTS patients in vitro. The proliferation activity of the SSCT-MSC was

increased with E2. P16 mRNA expression and TP53 expression was significantly downregulated with
E2. TGF-B was also downregulated with E2. We demonstrated that the effect of estradiol on SSCT-MSC
in CTS patients, which increased the cell proliferation and inhibited the cellular senescence with
downregulation of the TGF-B . Our findings suggested that the functional deterioration of SSCT-MSC
might reside in the postmenopausal CTS patients, and relate to the homeostatic imbalance in SSCT

fibrosis.



(Carpal Tunnel
Syndrome, CTS)

10 500 200 250
2-3 (Gelfman et al.
Neurology 2009)

CTS

(Subsynovial Connective Tissue; SSCT)
Transforming Growth Factor beta 1(TGF

B 1)
(Chikenji et al. J
Orthop Res. 2014) TGFp

(Border et al. N Engl J Med 1994)
TGFB 1

Interleukin-6(IL-6) Prostaglanin E2
(PGE2) (Freeland et al. Microsurgery2002,
Sud et al. Microsurgery 2005)
Progesterone receptor (PR) (Toesca et al.
Cell Biol Int.2008) Estrogen receptor (ER)
a B (Kim et al. J Orthop Res. 2010)

SSCT
IL-6 PGE2

(Manolagas et al. Endocr
Rev. 2000)

ER PR
(Mesenchymal

stem cell, MSC)

MSC
(Igbal SA et al. Stem Cells Dev. 2012)
MSC

MSC

CTS

CTS
SSCT
Key regulator

MSC

1) CTS
SSCT MSC MSC
2) CTS
SSCT-MSC
in vitro
CTS SSCT
a (Platelet-derived Growth Factor
Receptor alpha, PDGFRa )
CTS
SSCT 3) PDGFRa
(SSCT )
CTS
SSCT PDGFRa
PDGFR
a AMP
(AMPK)
4) AMPK
AICAR(AMPK ) SSCT
1) SSCT MSC
CTS Control
SSCT
10% Fata Bovine
Serum o -minimal essentioal medium

(CD73, CD105, CD13, CD10, CD45,

CD34)
CTS(CTS-MSC)
(Control-M SC)
2) CTS SSCT-MSC
CTS 6
B -Estradiol
(E2+) (E2-)

(Cb73, CD105, CD9O,
CD45, CD34, CD11b)

Real Time
PCR Pro-fibrotic factor TGFp
CTGF Cell Senescence TP53, P16",
P21
3) PDGFRa
CTS
SSCT



PDGFRa  Cadherin-11
PDGFRa Cadherin-11
CTS
SSCT CTS
SSCT
Tukey-Kramer test
(a 0.05)

One way
ANOVA

4) AMPK
AICAR(AMPK
) SSCT

SSCT
SSCT

1% /
o -modified Eagle’s medium
3-5 SSCT

PDGF-AA PDGFR

SSCT

WST-8
Real-time PCR
SSCT (ECM)

SSCT 2

1) SSCT MSC
CTS
MSC(CTS-MSC)

M SC(Control-M SC) MSC

CTS-MSC, Control-MSC
CTS-MSC,
Control-MSC

CTS-MSC Control-MSC

(p
0.01) CTSMSC
Control-MSC (p
0.01) CTS
MSC CTS
MSC

2) CTS SSCT-MSC
MSC E2+ E2-
MSC E2+ E2-
TGFB mRNA E2+
MSC (P 0.05) P16'"™*  mRNA
E2+ ;

immunocytochemistry p53CTS

Pro-fibrotic factor  TGF(

CTS
MSC
TGFB
Smad2/3
TGFB
CTS
MSC
3) PDGFRa (SSCT )
CTS
CTS PDGFRa
Cadherin-11
PDGFRa
Cadherin-11 CTS
CTS
PDGFRa
Cadherin-11
CTS
SSCT PDGFRa
4) AMPK
AICAR(AMPK
) SSCT
a) PDGFRa SSCT
SSCT invitro PDGFRa
SSCT
PDGF-AA
PDGFR
PDGFR
PI13K MEK1/2
LY294002(P13K )
U0126 (MEK )
PI13K
PI3K SSCT
PI3K

TGF-B CTGF Collagen 1, Collagen
3, Smad3

b) AVP (AMPK) SSCT

SSCT AMPK AICAR



SSCT

AMPK
PDGF-AA
SSCT AICAR
AICAR
SSCT
AMPK
TGF-B  Smad3
¢) PDGF AMPK
SSCT ECM
SSCT 3 PDGF
1
AMPK
AMPK SSCT
SSCT 1
AMPK
4

Takako Chikenji, Yuki Saito, Yasuhiro
Ozasa, Takashi Matsumura, Mineko Fujimiya,
Toshihiko Yamashita, Kousuke 1lba. The
Effects of Estradiol on Mesenchymal Stem
Cells in Subsynovial Connective Tissue of
Carpal Tunnel Syndrome In vitro. ORS
Annual Meeting, San Diego, USA, Mar. 2017

Yuki Saito, Takako Chikenji, Yasuhiro
Ozasa, Takashi Matsumura, Mineko Fujimiya,
Toshihiko Yamashita, Kousuke lba, PDGF
Receptor Signaling Activate Mesenchymal
Cells Proliferation via PI13K-Akt
Signaling Pathway in Idiopathic Carpal
Tunnel Syndrome. ORS Annual Meeting, San
Diego, USA, Mar. 2017

Takako Chikenji, Yuki Saito, Yuka
Mizue , Kanna Nagaishi, Mineko Fujimiya,
Toshihiko  Yamashita, Kousuke Iba.
Mesenchymal Stem Cells in Subsynovial
Connective Tissue in Carpal Tunnel. ORS
Annual Meeting, Orlando, USA, Mar. 2016.

Yuki Saito, Takako Chikenji, Yuka Mizue,
Kanna Nagaishi,Mineko Fujimiya, Toshihiko
Yamashita, Kousuke lba, Platelet-derived
Growth Factor Receptor alpha Positive
Mesenchymal Cell Accumulate 1in the
Subsynovial Connective Tissue of Patients

with Idiopathic Carpal Tunnel Syndrome.
ORS Annual Meeting, Orlando, USA, Mar.
2016.

o
CHIKENJI, Takako
40452982
@
®
SAITO, Yuki
40758702

0ZASA, Yasuhiro

40404636
FUJIMIYA, Mineko

10199359
IBA, Kosuke

60363686



*



