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Collateral circulation as a therapeutic target of ischemic stroke
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We hypothesized that remote ischemic conditining (RIC) enhances collateral
circulation through endothelial activation and mitigates ischemic injury. Methods: We tested RIC and
sham procedure 30 min after middle cerebral artery occlusion (MCAO) in mice. Immediately after RIC,
early lesions on MRIDWI and pial collateral vessels were examined. The infarct volume was examined
until 48 h after daily RIC. We assessed the phosphorylation level of eNOS and p-Akt in the ischemic
hemisphere. Finally, the effects of NOS inhibitors were examined in mice treated with RIC after
MCAO. Results: RIC diminished early ischemic lesions and enlarged pial collaterals after MCAO. RIC
also mitigated infarct volume up to 48 h after MCAO. RIC upregulated the phosphorylation of eNOS and
Akt. eNOS inhibitors abolished the beneficial effect of RIC. Conclusions: RIC could enhance pial
collateral circulation and diminish infarct volume. Activation of endothelial function could
underlie the beneficial effects of RIC.



(Remote ischemic conditioning:RIC)

( ) RIC
RIC
RIC
RIC
RIC
eNOS
C57BL/6 (MCA)
(CBF) RIC MCA 30
200mmHg 5 5 4
Sham 1:MCA RIC
MRI own)
2:MCA RIC
1 24 48 TTC
3:eN0S Akt
B) MCA RIC
RIC
MCA 4:RIC (NOS)
MCA NOS L-NIO L-NAME
RIC Dwl 24 TTC
1: CBF  MCA RIC Sham 46.7+ 7.8 47.9+ 5.7
Sham CBF 47.3+ 9.0
RIC RIC 63.7+ 15.3 Sham
RIC ADC map
Sham RIC 46.5+ 4.3mm3 35.6%+ 4.8mm3  RIC
Sham RIC 25.6x 2.1y m 30.1x 2.2um RIC
ADC map ZMCA 24 48
2 RIC
24 Sham RIC 44.3+ 4.6mm3 32.4+ 5.3mm3  RIC
48 Sham RIC 48.2+ 5.9mm3 35.6% 8.6mm3  RIC
:eNOS Akt MCA
MCA RIC Sham e-NOS Akt
: Sham RIC 47.0+£ 5.2mm3 35.1+ 4.9mm3  RIC
46.6x 5.2mm3 33.7+ 4.0mm3 L-NIO
Sham RIC 48.2+ 4.0mm3 44.3%= 7.0mm3
48.5+ 6.0mm3 45.9+ 6.9mm3 L-NAME Sham
RIC 43.9+ 3.5mm3 44.0% 1.3mm3 42.6x 5.9mm3
42.7+ 2.8mm3 RIC NOS

RIC



RIC

eN0S
eNOS WB
RIC

RIC
RIC eNoS



Saito M, Ishizuka K, Hoshino T, Toi S, Kitagawa K. 97
Leptomeningeal anastomosis and early ischemic lesions on diffusion-weighted imaging in male 2019
murine focal cerebral ischemia.

Journal of Neuroscience Research 752-759

DOl
10.1002/jnr.24403

47

2022

eNOS Akt

64

2021

2020
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