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Repetitive administration of histone deacetylase (HDAC) inhibitor inhibited
HDAC activity and acetylated histone H4 and H3 in the murine motor cortex, accompanying the increase
of gene expression related to neuronal plasticity including neurotrophins and immediate-early
genes. In the stroke model rats, acetylation level of histone H4 in the ipsilateral motor cortex
decreased and HDAC activity in the ipsilateral hippocampus increased following stroke, whereas
repetitive administration of HDAC inhibitor acetylated histone H4 in the motor cortex and inhibited
HDAC activity in the hippocampus, suggesting that HDAC inhibition could recover the epigenetic
condition in brain regions altered by stroke and beneficially present neuronal platform for stroke
rehabilitation.



brain derived neurotrophic factor BDNF

BDNF
DNA
HAT HDAC
HDAC HDAC
HDAC
HDAC BDNF
HDAC
ICR
HDAC
HDAC
ICR HDAC
13 ICR 42 HDAC 2 Control Con
n=10 Ex n=10 HDAC sodium butyrate NaB, n=12
NaB NaB NaB&EX n=10
HDAC
NaB NaB&Ex HDAC HDAC Ila
sodium bytyrate NaB 1.29/kg
NaN&Ex 20
Ex NaB&Ex 10m/s,
Rotarod test Wire
hang test locomotor activity
HDAC
RT-PCR MRNA
,HDAC 1-11 EpigenaseTM HDAC
Activity/Inhibition kit(EpiGentek) HDAC
H3, H4 EpiQuikTM Total Histone H3/H4
Acetylation Detection Kit EpigenTek RNeasy® Liqid Tissue Mini Kit
QIAGEN, RNA RNA High capacity cDNA Reverse
Transcription Kit Applied Biosystems USA CDNA
PCR PCR TagMan® Fast Advanced Master

Mix TagMan® Gene Expression Assay Applied Biosystems, USA



c-fos Arc BDNF NT-4 TrkB p75
CDNA B -actin Ct Ct
mRNA

HDAC
post-hoc test

HDAC
MCAO
wistar (SHAM, n=8),
NaB (CON, n = 8) NaB (NaB,
n=8) (EX, n=8) NaB
(NaBEX, n=8) 5
, , ( 2 mm,
3.7 mm, 6 mm) (Type
0.24 U, 1.2 p 1, Sigma-Aldrich, USA) SHAM ,
HDAC
NaB NaB&Ex HDAC sodium bytyrate NaB
300mg/kg NaN&Ex
15
Ex NaB&Ex 10m/s, 60
EX NaBEX 3 28 4 ,
5 , 11 m/min 30 1 1
3 5m/min 5
5-point scale Cylinder test Ladder test
1 4 21 28
object location test
HDAC
RT-PCR mRNA
,HDAC 1-11 EpigenaseTM HDAC Activity/Inhibition
kit(EpiGentek) HDAC H3,
H4 EpiQuikTM Total Histone H3/H4 Acetylation Fast Detection
Kit EpigenTek RNeasy® Liqid Tissue Mini Kit QIAGEN,
RNA MRNA High capacity cDNA Reverse Transcription Kit
Applied Biosystems USA CDNA
PCR PCR TagMan® Fast Advanced Master Mix  TagMan® Gene
Expression Assay Applied Biosystems, USA
c-fos Arc BDNF TrkB p75 PSD95
CDNA B -actin Ct Ct
mRNA
SHAM CON
SHAM
HDAC

post-hoc test



ICR

locomotor activity

HDAC

Rotarod test Wire hang test

NaB p<0.05
p<0.05 NaB&Ex
NaB p<0.05 NaB
NaB
HDAC
A. HDAC B.
p<0.05, A H4 114 20
| |
NaB
NaB
104
H4
p<0.05, B NaB ool 15
B, p<0.01  post hoc S *é Dea0s %
'S 084 =
NaB g §
Q g
Ha 2o7 H
p<0 R 05 , '% g * p<0.05, *** F<0.?0hl V. st Ct(;n
- post-hoc tesit
p<0.001 H3 oo sed Ex sed Ex
NaB
p<0.01 NaB
H4 p<0.05, p<0.05
NaB
c-fos Arc A. c-fos B. Arc
BDNF NT-4 NaB g 259 : Eigne %
p<0.01, p<0.001, p<0.05, %2.0« = %2'0‘ +
p<0.001, A-D % g
NaB €15l N £ 154 Sf&m
c-fos p<0.01
NT-4 104 1.0 H
NaB 051 05
HOAC ey
H4, H3 00 00
Sed Ex Sed Ex
NaB C. D. NT-4
NaB % gjc?.os % ';;135001
NaB
1.04
91 °] -l Saline
NaB @ NaB
08 T T 0.0 T T
Sed Ex Sed Ex

HDAC

Ex



HDAC
5-point scale Cylinder test Ladder test
SHAM Con ICH
object location test ICH
p<0.001 NaB SHAM
p<0.05
SHAM Con ICH
H4 p<0.05 NaB
H p<0.05
p=0.079
HDAC H3  ICH
SHAM Con ICH
p<0.05 NaB ICH
p<0.001
ICH H4, H3
SHAM Con ICH
p<0.05 Arc p=0.063 Arc
NaB
TrkB p75 p75/TrkB
NaB
p<0.001
NaB SHAM
p75 p75/TrkB HHDAC
NaB HDAC

HDAC

HHDAC

ICH
ICH
H4
ICH HDAC
HDAC
BDNF
p<0.05
p<0.05
PSD95
H4
HDAC

TrkB



2 2 0 0

Maejima H., Kitahara M., Takamatsu Y., Mani H., Inoue T. 1751

Effects of exercise ans pharmacological inhibition of histone deacetylases (HDACs) on 2021
epigenetic regulations and gene expressions crucial for neuronal plasticity in the motor
cortex.

Brain Research 14791

DOl
10.1016/j -brainres.2020.147191. Epub 2020 Nov 2.

Kitahara M., Inoue T., Mani H., Takamatsu Y., lkegami R., Tohyama H., Maejima H. 749

Exercise and pharmacological inhibition of histone deacetylase improves cognitive function 2021

accompanied by an increase of gene expressions crucial for neuronal plasticity in the

hippocampus

Neuroscience Letters 135749
DOl

10.1016/j .neulet.2021.135749.

24

2019

Maejima H., Kitahara M., Inoue T., Takamatsu Y.

Exercise combined with repetitive inhibition of histone deacetylases modulates the expression of neurotrophin in the
cerebral cortex.

The 42st Annual Meeting of the Japan Neurosciece Society

2019




Maejima H., Li X., Inoue T., Hayashi M.

Exercise habit enhances the expression of brain-derived neurotrophic factor in the hippocampus accompanied by epigenetic
changes in senescence-accelerated mice prone 8.

FENS Regional Meeting 2019

2019

25

2020

Ikegami R., Kitahara M., Inoue T., Mani H., Takamatsu Y., Tohyama H., Maejima H.

Exercise and pharmacological inhibition of histone deacetylase improves cognitive function in normal mice

The 98th Annual Meeting of the Physiological Society of Japan

2021

Maejima H., Okamura M., Inoue T., Yakamatsu Y.

Epigenetic modifications in the motor cortex caused by exercise plus pharmacological inhibition of histone deacetylases
(HDACs) after intracerebral hemorrhage

The 44st Annual Meeting of the Japan Neurosciece Society

2021







