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The outcome of stroke patients depends on the amount of physical activity
before the onset. On the other hand, it is said that DAMPs and oxidative stress are involved in the
prognosis of stroke patients. In this study, we evaluated the effects of preventive exercise on
DAMPs and oxidative stress using the rat subarachnoid hemorrhage (SAH) model. By carrying out
preventive exercise for 3 weeks, reduction of consciousness disorder, movement disorder, and sensory

disorder after the onset of SAH was recognized. Furthermore, in the preventive exercise group,
activation of antioxidative pathway, suppression of oxidative stress, increased expression of
endogenous protective protein, suppression of apotosis, and decreased expression of HMGB1 in
cytoplasm recognized as one of the representative DAMPS. Was seen. We are writing an English paper
to publicize these achievements.

DAMPs



[1]

(Preconditioning exercise) [2, 3]

50
20
DAMPs (damage associated molecular patterns)
[4, 5]
DAMPs/alarmins 1 high mobility group box 1 HMGB1
(6]
HMGB1 2 DNA A box B box
acidic tail 23 45 106
[6] all-
thiol HMGB1 23 45 disulfide
HMGB1 RAGE TLR4 [6]
CXCL12 all-thiol HMGB1 2
CXCL12 CXCR4 2
[6] HMGB1
(6]
DAMPs
[71 DAMPs
SD 40 20 (Ex)
(No-Ex) Ex MK-680, MUROMACHI KIKAI CO.
LTD, Japan 25 /min 3 5 1 30
No-Ex 3
CT (Skyscan 1176, Bruker micro-CT, Kontich, Belgium)
Ex No-Ex
Ex 20 15 20 18
5
( 22 ) [7] -
[2]
20
Ex 15 4 No-Ex 18 8
5 No-Ex (50 ) Ex (70 )
No-Ex Ex
Ex
(p<0.05)
[Nrf2 (Nuclear factor erythroid 2-related factor 2)/HO-1( )]
Ex No-Ex 4HNE

(4-Hydroxynonenal) NT (Nitrotyrosine) Ex No-Ex



14-3-3y Ex No-Ex
Ex No-Ex Bax
Caspase 3 DAMPs
HMGB1 (High Mobility Group Box 1)

[1] Rist PM et al. Physical activity, but not body mass index, predicts less disability before
and after stroke. Neurology. 2017: 1718-1726.

[2] Otsuka S et al. Preconditioning exercise reduces brain damage and neuronal apoptosis
through enhanced endogenous 14-3-3y after focal brain ischemia in rats. Brain Struct
Funct. 2019: 727-738.

[3] Terashi T et al. Neuroprotective effects of different frequency preconditioning exercise
on neuronal apoptosis after focal brain ischemia in rats. Neuro Res. 2019:510-518

[4] Nakahara T et al. High-mobility group box 1 protein in CSF of patients with
subarachnoid hemorrhage. Neurocrit Care. 2009: 362-8.

[5] Munakata A et al. Effect of a free radical scavenger, edaravone, in the treatment of
patients with aneurysmal subarachnoid hemorrhage. Neurosurgery. 2009:423-8

[6] Maho Tsubota et al. Role of macrophage—derived HMGB1 as an algogenic molecule /
therapeutic target in visceral pain. Pain Res. 2019: 24-30.

[7] Uekawa K et al. Rosuvastatin ameliorates early brain injury after subarachnoid
hemorrhage via suppression of superoxide formation and nuclear factor-kappa B activation
in rats. J Stroke Cerebrovasc Dis. 2014 : 1429-39.



5 5 3 4

Terashi Takuto Otsuka Shotaro Takada Seiya Nakanishi Kazuki Ueda Koki Sumizono Megumi
Kikuchi Kiyoshi Sakakima Harutoshi

Neuroprotective effects of different frequency preconditioning exercise on neuronal apoptosis 2019

after focal brain ischemia in rats

Neurological Research 19
DOl

doi.org/10.1080/01616412.2019.1580458

Otsuka S, Sakakima H, Terashi T, Takada S, Nakanishi K, Kikuchi K. 224

Correction to: Preconditioning exercise reduces brain damage and neuronal apoptosis through 2019

enhanced endogenous 14-3-3y after focal brain ischemia in rats.

Brain Struct Funct. 727 738
DOl

https ://doi.org/10.1007/s0042 9-018-1800-4

Kikuchi K, Setoyama K, Tanaka E, Otsuka S, Terashi T, Nakanishi K, Takada S, Sakakima H, 8

Ampawong S, Kawahara KI, Nagasato T, Hosokawa K, Harada Y, Yamamoto M, Kamikokuryo C, Kiyama R,

Morioka M, Ito T, Maruyama I, Tancharoen S.

Uric acid enhances alteplase-mediated thrombolysis as an antioxidant 2018

Scientific Reports 1 12
DOl

DO1:10.1038/s41598-018-34220-1

Kikuchi Kiyoshi Setoyama Kentaro Terashi Takuto Sumizono Megumi Tancharoen Salunya Otsuka 19

Shotaro Takada Seiya Nakanishi Kazuki Ueda Koki Sakakima Harutoshi Kawahara Ko-ichi

Maruyama Ikuro Hattori Gohsuke Morioka Motohiro Tanaka Eiichiro Uchikado Hisaaki

Application of a Novel Anti-Adhesive Membrane, E8002, in a Rat Laminectomy Model 2018

International Journal of Molecular Sciences 19

DOl
doi:10.3390/1jms19051513




Sumizono Megumi Sakakima Harutoshi Otsuka Shotaro Terashi Takuto Nakanishi Kazuki Ueda Volume 11
Koki Takada Seiya Kikuchi Kiyoshi

The effect of exercise frequency on neuropathic pain and pain-related cellular reactions in the 2018
spinal cord and midbrain in a rat sciatic nerve injury model

Journal of Pain Research 281 291

DOl
http://dx.doi.org/10.2147/JPR.S156326

4 2 0
E8002
28 (CNTT)
2019
rtPA — —
19 TT™
2019
E8002
33

2018




14

2018

(Maruyama lIkuro)

(20082282) (17701)
(Morioka Motohiro)

(20295140) (37104)
(Tanaka Eiichiro)

(80188284) (37104)
(Morimoto Yoko)

(30437967) (17701)




