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Understanding the neural modification effects by augmentation of cerebral blood
flow: Creation of experimental evidence for prevention of cognitive decline
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Dementia iIs a serious brain disease that causes 20% of older people.

However, there is still no radical solution to dementia. Previous studies have shown that decreased
cerebral blood flow is closely associated with the onset and exacerbation of dementia. The purpose
of this study was to evaluate the vascular reactivity of the brain during brain activity, and to
establish experimental data that enable the early detection of dementia and the development of
effective prevention methods. In addition, by clarifying the effect on cognitive function when
cerebrovascular reactivity is suppressed, the causal link between impaired cerebrovascular functions

and the onset/ progression of dementia will be determined.



(
)
(For review: Weller et al., 2008; Snyder et al.,
2015)
(K Masamoto et al, JCBFM. 2014)
invivo
( )
(K Masamoto et al., Sci Rep. 2015)
, , ARRIVE (i.e., ARRIVE guidelines
2.0) ,
(KikGR-RBC transgenic rats, 9~21, N = 13) ; ,
, ( 3-5 %, 2-3 %,
1.4-1.7 %) 37 .
(SG-3N, Narishige Co, Ltd., Tokyo, Japan) ,
( 4-5 mm) ,
12 : ( , , )
(MouseOx® Plus, Starr Life Sciences Corp. Oakmont, PA, USA)
, (Leica Microsystems) , 488 nm ,
(488/10 nm) . , 101
(SR101; 10 mM in saline) . 60
(525/50 nm) (610/75 nm) (2.5-5.0 um/slice) ,
20 , 400
um , 1024 x 1024 (0.25-0. 45 um/pixel) .
128 x 256 (1.0 um/pixel) 60 , 11.9 ms/frame
MATLAB (R2019b; Mathworks, Inc, Natck, MA, USA)
5106 3 ,

(525/50 nm)



(610/75 nm)

3
(n=12) (n = 12)
. (FFT)
(PSD) (n = 45)
(5-7 Hz) (—1
Hz) 0.1 Hz
, ( ;20 4 um, ; 18+ 6 um ( ;252 5
M om, ;22 6 pum (p < 0.05)
(€ + 2SD), (<
- 28D), 3 3
(p =0.14, n = 12). , ,
(p < 0.05, n = 12).
2
(0.04 0.05 Hz, 0.1 0.3 Hz) (0.02 0.04 Hz) .
(0.76 £ 0.27 mm/sec,
n=7) 2 (0.54 + 0.30 mm/sec, 0.30 £ 0.20 mm/sec)
. , (4.3 £ 0.8 um) 2
(4.0+ 0.5um 4.0+ 0.8 um) .
1 2
(—0.02 Hz) (0.04~0.05 Hz, 0.1~0.3 Hz)
. , 2 (0.34 + 0.37
mm/sec, 0.28 = 0.16 mm/sec, n = 8) (0.54 £ 0.37 mm/sec)
(p < 0.05). (4.0+ 0.8pum
3.7+ 0.6 pm 4.5+ 0.7 pm .
(5 7 Hz) ( 1H2)
(0.1 Hz )
0.1~0.3 Hz
0.12 %

(Reeson et al., 2018).



Weller RO, Subash M, Preston SD, Mazanti 1, Carare RO. Perivascular drainage of amyloid-
beta peptides from the brain and its failure in cerebral amyloid angiopathy and
Alzheimer®s disease. Brain Pathol. 2008 Apr;18(2):253-66. doi: 10.1111/j.1750-
3639.2008.00133.x. PMID: 18363936; PMCID: PMC8095597.

Snyder HM, Corriveau RA, Craft S, Faber JE, Greenberg SM, Knopman D, Lamb BT, Montine
TJ, Nedergaard M, Schaffer CB, Schneider JA, Wellington C, Wilcock DM, Zipfel GJ,
Zlokovic B, Bain LJ, Bosetti F, Galis ZS, Koroshetz W, Carrillo MC. Vascular
contributions to cognitive impairment and dementia including Alzheimer®s disease.
Alzheimers Dement. 2015 Jun;11(6):710-7. doi: 10.1016/j.jalz.2014.10.008. Epub 2014
Dec 12. PMID: 25510382; PMCID: PMC4731036.

Masamoto K, Takuwa H, Seki C, Taniguchi J, Itoh Y, Tomita Y, Toriumi H, Unekawa M,
Kawaguchi H, Ito H, Suzuki N, Kanno I. Microvascular sprouting, extension, and creation
of new capillary connections with adaptation of the neighboring astrocytes in adult
mouse cortex under chronic hypoxia. J Cereb Blood Flow Metab. 2014 Feb;34(2):325-31.
doi: 10.1038/jchfm.2013.201. Epub 2013 Nov 20. PMID: 24252848; PMCID: PMC3915210.

Masamoto K, Unekawa M, Watanabe T, Toriumi H, Takuwa H, Kawaguchi H, Kanno 1, Matsui
K, Tanaka KF, Tomita Y, Suzuki N. Unveiling astrocytic control of cerebral blood flow
with optogenetics. Sci Rep. 2015 Jun 16;5:11455. doi: 10.1038/srepl1455. PMID:
26076820; PMCID: PMC4468581.

Reeson P, Choi K, Brown CE. VEGF signaling regulates the fate of obstructed capillaries
in mouse cortex. Elife. 2018 Apr 26;7:e33670. doi: 10.7554/eLife.33670. PMID: 29697373;
PMCID: PMC5919759.



2 2 0 0

Hatakeyama Nao Unekawa Miyuki Murata Juri Tomita Yutaka Suzuki Norihiro Nakahara Jin in press
Takuwa Hiroyuki Kanno Iwao Matsui Ko Tanaka Kenji F Masamoto Kazuto
Differential pial and penetrating arterial responses examined by optogenetic activation of 2021
astrocytes and neurons
Journal of Cerebral Blood Flow & Metabolism 1-14
DOl
10.1177/0271678X211010355
Sugashi Takuma Yuki Hiroya Niizawa Tomoya Takuwa Hiroyuki Kanno Ilwao Masamoto Kazuto in press
Three- dimensional microvascular network reconstruction from in vivo 2021
images with adaptation of the regional inhomogeneity in the signal- to- noise ratio
Microcirculation 1-
DOl

10.1111/micc.12697

21 7 9

Kazuto Masamoto

Two-photon imaging of BOLD fMRI physiology.

Pre-Con I1. Stroke in the Lab World: Novel Approaches in Studying Brain Metabolism and Function

2021

2020




Murata J, Hatakeyana N, Unekawa M, Kanno I, Tomita Y, Tanaka K, Nakahara J, Masamoto K.

Optogenetic manipulation of cerebral microcirculation by transcranial photostimulation to the channelrhodopsin-2 expressing
mouse brains.

45

2020

Sakuraba R, Kusaka T, Sugashi T, Masamoto K

Spatiotemporal Correlation Analysis of the Capillary Red Blood Cell Flow and Vessel Diameters in the Anesthetized Rat
Cortex.

45

2020

33

2020

37

2021




Kusaka T, Kurihara Y, Sugashi T, Masamoto K

Spatiotemporal dynamic mapping of fluorescent red blood cell and plasma flow in the anesthetized rat cortex.

Brain & Brain PET 2019

2019

Suzuki H, Sugashi T, Takuwa H, Kanno I, Masamoto K

Large-scale analysis of capillary responses using 3D imaging data sets of two-photon microscopy.

Brain & Brain PET 2019

2019

Sugashi T, Niizawa T, Suzuki H, Masamoto K

Quantitative volumetric analysis and time scope tracking of cerebral microvascular networks imaged with in vivo two-photon
microscopy .

ISOTT 2019

2019

Suzuki H, Sugashi T, Takeda H, Takuwa H, Kanno I, Bin J, Sahara N, Higuchi M, Masamoto K

Cerebral capillary dilation and constriction in the somatosensory cortex of awake mouse: in vivo two-photon microscopic
studies.

ISOTT 2019

2019




Masamoto K

Cellular imaging of the neurovascular unit.

Brain & Brain PET 2019 Symposium Hot Techniques in Neuroimaging of Cerebrovascular Diseases

2019

Masamoto K

Optical imaging and modulatino of cerebral microcirculation.

Brain & Brain PET 2019

2019

Masamoto K

Activity-induced changes in cerebral microcirculation.

Brain 2019 Satellite Workshop Advances in Multi-Scale Neuroimaging of Blood Flow and Metabolism in relation to Brain
Activity

2019

Masamoto K

Stability and plasticity of the neurovascular unit.

Cajal course on Brain Homeostasis and Neurovascular Coupling

2019




26

23

2019

62

2019

1CG

62

2019

32

2019




62

2019

24

2019

2019

2020







