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Investigation of the role of SIRT1 in the stress response of chondrocytes
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Aging is an important factor in the pathogenesis of osteoarthritis, and
cellular senescence due to decreased expression of SIRT1 has been implicated. It has been reported
that overexpression of SIRT1 increases the expression of HSP70, which has chondroprotective effects,

in HeLa cells. Overexpression of SIRT1 also increased the expression of HSP70 in chondrocytes. The
combination of SIRT1 overexpression and thermal stress enhanced the increase of HSP70. In addition,
the transfection of SIRT1 could cancel the decrease in cell viability and increase in cytotoxicity
caused by Heat stress. If we can improve the expression and function of SIRT1 in aging, it may lead

to cartilage protection via HSP70.

SIRT1




osteoarthritis OA

OA SIRT1
heat shock protein HSP 70
HeLa SIRT1  HSP70 heat shock factor
HSF
SIRT1 HSP70
SIRT1
HSP70 SIRT1
HSP70
OA
SIRT1
SIRT1 SIRT1
SIRT1
SIRTL  HSP70 in vitro 6 wistar
(1) SIRT1 SIRT1
SIRT1 SIRT1 SIRT1 Resveratrol
SRT1720 SRT2104 CAY10591
SIRT1 HSP70
(2)plasmid vector SIRT1
SIRT1 plasmid vector transfection SIRT1
SIRT1
transfection electroporation plasmid SIRT1
SIRT1 SIRT1 HSP70 SIRT1
SIRT1 HSF HSP70
(3)SIRT1
plasmid vector electroporation .72 37
40 42 30 24 LDH release assay
CellTiter-Glo assay cell viability
(€H) SIRT1 (Resveratrol SRT1720 SRT2104 CAY10591) SIRT1
6
SIRT1
) transfection plasmid electroporation
SIRT1 SIRT1
HSP70 ( 1) SIRT1
transfection SIRT1 43
HSF 43 SIRT1  transfection HSP70
SIRT1 ( 2
SIRTL  HSP70 SIRT1

HSP70



SIRT1 _ HSP70

35 +
0 T B
2 a

| L

conitral SIRT1 transfect control SIRTA wransfect

1 transfection SIRT1 HSP70
SIRT1 . HSF HSP70
90 1 _— 2 _— 30 - =
32 . I lﬁ I 25 - I‘
60 - 14 1 2 |
50 12
20 1 1 T 15
| [ 05 10
20 04 5
10 0.2 .
o 37°C  40°C  43°C _37°C___40°C__ 43T 0 37°C  40°C  43°C __37°C___40°C__ 43°C . 37°C 40°C  43°C _37°C_ 40°C  43°C
SIRT1 transfected SIRT1 transfected SIRT1 transfected

2 SIRT1

3) CellTiter-Glo assay 42 SIRT1
cell viability LDH release
assay 42 SIRT1
( 3 SIRT1 HSP70
SIRT1
HSP70 0A
CellTiter-Glo assay LDH release assay
120 - 30

[

00

80 20 7
60 X
| 10 -
| . 5—
0 -
b T T T

40°C 40°Csirtl 42°C 42°Csirtl
40°C 40°Csirtl 42°C 42°Csirtl 5

3 SIRT1

relative cell viability
(% control)
ey
o

cytotoxicity (%)
[
w

N
o

o




Nakagawa S, Arai Y, Inoue H, Fujii Y, Kaihara K, Mikami Y 99

Relationship of alignment in the lower extremity with early degeneration of articular cartilage 2020
after resection of the medial meniscus: Quantitative analysis using T2 mapping

Medicine -

DOl
10.1097/MD.0000000000022984

SIRT1

35

2020

Kaihara K, Inoue H, Nakagawa S, Arai Y, Fujii Y, Mazda O, Takahashi K

Influence of heat stress on SIRT1-transfected chondrocytes

2021 Annual Meeting of Orthopaedic Research Society

2021

CIA treadmill

34

2019




Kaihara K, Nakagawa S, Arai Y, Fujii Y, Inoue H, Tsuchida S, Kamada Y, Mazda O, Mikami Y

Effect of HIF-1a stabilization by deferoxamine on chondrocyte and articular cartilage

2020 Annual Meeting of Orthopaedic Research Society

2020

Shimomura S, Inoue H, Arai Y, Nakagawa S, Tsuchida S, Ichimaru S, Fujii Y, Mazda O, Kubo T

The relationship between treadmill running and HIF-2a on rat knee articular cartilage

21st World Congress of the Osteoarthritis Research Society International (OARSI)

2018

Fujii Y, Inoue H, Arai Y, Nakagawa S, Tsuchida S, Shimomura S, Mazda O, Kubo T

Treadmill running ameliorates articular cartilage destruction and synovitis in a rheumatoid arthritis rat model

65th Annual Meeting of Orthopaedic Research Society

2019







