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Dual energy supply

A novel therapeutic strategy for vascular dementia: dual energy supply with
glucose and ketone body

Kitamura, Akihiro
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To assess the utility of 1,3-butanediol (BD) in vascular dementia, where
chronic cerebral hypoperfusion is the major cause, we created a mouse model of vascular dementia by
surgically implanting microcoils on both common carotid arteries. We compared four groups: normal
diet, normal diet + 1,3-BD, ketogenic diet, and sham surgery + normal diet. On the 28th day
post-surgery, we conducted comparative investigations including body weight, blood glucose and
ketone measurement, spatial working memory, cerebral blood flow, and histological analysis. Under
normal dietary conditions, 1,3-BD significantly increased ketone levels and demonstrated significant

improvement in spatial working memory in the model of chronic cerebral hypoperfusion. These
findings suggest the potential of this compound as a novel therapeutic agent for vascular dementia.



dual energy supply

N +1,3-BD BD

1,3- BD

K Sham

REBRAE
SRERR

Control /_/%

[Foos; DR, @7t @ERR 1375 A0

VYL =

ERE  sUR ERR+ 7 0

13-T8 o4 —0
Control BCAS N
(0=10) (1=9)

RIERIERR
‘ RIFEFH

T
28 days

- p-ouBaE 114
THER AP RIFEIE

‘ (Y maze)

Y-maze

458 15%
R 60g 82%
Bkl 7.5 2%

N Sham
BD N

K N Sham

1,3-BD

Sham
Sham

Sham N

‘7K (B-OHB) . %%, (AE XL (28 B &)

(mmol/L) p-OHB (mg/dl) Glucose
— = 200
0.8 I -
- 150
06
o 100

Control  BCAS_N BCAS_K BCAS_BD

® . ABW

1 T ‘
o M -
BC

Control "AS_N BCAS_K BCAS_BD

Control BCAS_N BCAS_K BCAS_BD Bl

28



Control

BCAS_ N

Control  BCAS_N

BCAS_K BCAS_BD

BCAS_K  BCAS_BD

o F

ZERE SRR (VR ERSER) (8B &)

Alternation Behavior

Number of Arm Entry

30
S B |

1
06
. 10
05 0
Control BCAS-N BCAS-K BCAD-BD Control BCAS-N BCAS-K BCAD-BD
e REMRBEE (n=4) (fi28A %)
&
= <o Iba- 1AL GFAPRIEAL R (2
(AR L15) (R L)

BCAS-N

BCAS-K

BCAS_BD

1,3

B -OHB




Dual energy supply

46

2020 2021




