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New developments in the mechanism of acquisition of cerebral ischemic tolerance:
intracellular molecular mechanisms and Interactions mediated by ATP receptors.

Kinouchi, Hiroyuki
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Astrocyte-mediated ischemic tolerance has attracted much attention recently
as a neuroprotective mechanism induced by ischemic preconditioning (IPC). The interaction between
microglia and astrocytes is expected to play an important initiator; however, it has not been
elucidated. We investigated whether pharmacological microglial depletion induced by a
colony-stimulating factor 1 receptor (CSF1R) antagonist (PLX5622) could induce neuroprotective
effects and astrocyte activation after preconditioning in a transient middle cerebral artery
occlusion (MCAO) model mouse. We investigated whether pharmacological microglial depletion induced
by antagonist (PLX5622) can induce neuroprotective effects and astrocyte activation after
preconditioning. The results suggest that microglia inhibit proliferation of injurious astrocytes
and contribute to the acquisition of tolerance In the astrocyte-induced ischemic tolerance
phenomenon.
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PLX5622

CSF1R PLX 5622 Plexxikon, Berkley, CA
preconditioning 7 1 7 PLX
preconditioning PLX PLX
AIN-93M
1 preconditioning(-) 2
preconditioning(¥) 3 PLX preconditioning (+) 3
2A 100 mg/kg i.-p.
2mm 2% (w/v) 2, 3 ,5-
TTC (Sigma-Aldrich) 37 10 TTC
Image J NIH, Bethesda, MD
Longa 5
0 1 2
3 4 24
preconditioning 7 PBS 4 PFA
4 PFA 24 VT1200
Leica, Solms, Germany 40y m
4 GFAP 1:500; Invitrogen, #13-0300, Carlsbad, CA
Ibal 1 250;Wako, #011-27991, Osaka, Japan P2X7 1:500; Alomone, #APR-008,
Jerusalem, Israel C3d 1:500; Dako, #A0063, Glostrup, Denmark
Alexa 488 Alexa546 1:250 Invitrogen 1
Al1R HD25
Preconditioning
GFAP 4
1 sham operation 2 sham operation PLX
3 preconditioning 4 preconditioning PLX
Fig. 3A). PLX preconditioning PLX sham
operation preconditioning 7
3 3x 10-2 mm2
Tukey ANOVA 2
Student t p<0.05
PLX5622
PLX 1
PLX 7 93.4
PLX 7
126.5 1.8,C,D
preconditioning
15 preconditioning TTC 50
1
preconditioning P<0.001 2B C
P<0.05 2D PLX
preconditioning TTC

P<0.01 2B-D



Preconditioning

GFAP sham operation PLX
3B preconditioning
preconditioning 7 GFAP
preconditioning P<0.01
PLX P<0.001 sham operation PLX
preconditioning P<0.001 3B C
preconditioning
C3d
PLX GFAP  C3d
PLX P<0.001 Fig.4 A
B P2X7
PL PLX P2X7
5A
B
Figure 1 Figure 2 Figure 3
A
A 2o oS 53 e
7} A
: ON = OFF : . Li oFF ‘.:L_r\am —_— .
day 0 day 7 day 14 - i - .m_‘_’j ] |0F'F| -
B 1 rﬁl MCAO TIC
) P |+ B — - oFF .:El Sham sham IHC
i e Py Hix 77 l'
222
c B ON | OFF
IPC HC
Ctrl 1 . I -
B OFF
) Lz 1PC IHC
e + + PLX I) :'
D = PLX ON |
c —l D NS day 7
160 = T . y 7 B
" = 0, Ctrl PLX
£ ®© ~— i g == i
2 120 , . | S——
:g :] i ’ g Sham
g 80 ’ wc - : = ! wc_ -+ +
E 40
‘g IPC
< 5 ===
day0 day? day14
C
Figure 4 30
5
B £
25 o
- . 5 20 —_—
Ex S 5
%'5 5 10
10 . £ NS
E 5 B ‘_El E—K—
5 : | 0 ol PLX ol PLX
’ Cti PLX Sham IPC

N
S

number of P2X7-positive cells / mm?
3
e




Stroke 2022

2022

40

2022

22

2022

81

2022




22

2022

65

2022

Toru Tateoka, Hideyuki Yoshioka, Takuma Wakai, Koji Hashimoto,

Norito Fukuda, Schuichi Koizumi, Hiroyuki Kinouchi

Microglia Initiated Astrocyte-Mediated Ischemic Tolerance

Brain and Brain PET 2023

2023

(Koizumi Schuichi)

(10280752) (13501)




(Yoshioka Hideyuki)

(20402076)

(13501)




