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Improvement of cognitive function through the inhibition of mTOR signal
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Theobromine is the primary methylxanthine found in products made from cacao.
We previously reported that theobromine intake performed better on learning tasks with enhanced
CcAMP responsive element binding protein (CREB) / brain-derived neurotrophic factor (BDNF) in normal
mice. However, the effect of theobromine intake on cognitive function in age-related learning and
memory disorders, such as in senescence-accelerated mouse-prone 8 (SAMP8) mice, is unknown;
therefore, we investigated the effects of theobromine intake on learning and memory in a SAMP8 mouse
model. As a result, theobromine intake in SAMP8 mice improved short-term learning memory and
increased expression of BDNF in the cerebral cortex and hippocampus as compared with the standard
diet intake mice. These results suggest that theobromine intake may be effective in improving brain
function in SAMP8 mice.

BDNF



65 277 2017 9 18
24 2012 65
7 1 462 15.0 7 2025 700
5 1 28

mTOR

CREB
Brain-derived neurotrophic factor; BDNF
J Nutr Biochem. 39, 110-116, 2017
mTOR in vivo
Basic Clin Pharmacol Toxicol. 124, 575-581, 2018
mTOR
senescence
accelerated mouse prone; SAMPS8
senescence accelerated mouse resistant; SAMR1
mTOR
SAMPS8 SAMR1 18 12 12
SAMPS8 SAMR1 0.05
WIwW
10 30
40 50 Y
BDNF mTOR
mTOR 4E-BP1 ELISA
LC-MS
SAMP8 SAMR1
50
SAMPS8
P<0.05
BDNF SAMPS8
P<0.05

>
w

@
<3
o

130.0
* *
1

HI b

P8CN P8TB R1CN R1TB P8CN P8TB R1CN R1TB

KR E (A) BLVER (B) I2H 1+ D0 H Sk ##Z R E R F (BDNF) DRIR=E
SAMP8T ™ RIZH N TXIEREE (P8 CN, N=8) LLLEL TTA T 03I 8 (P8 TB, N=8)
THEICRHENSWILITEE, FHEXZERE *, vs. P8 CN P<0.05.

o
a
o

]

°

o

Cortical BDNF, pg/mL
& 3
° °

o
1=4
o

Hippocamal BDNF, pg/mL
3
>

IS
o
o

©
=4
o




SAMPS8 SAMR1
SAMP8
SAMR1

SAMP8
MmTOR mTOR mTOR 4E-BP1



2 2 0 2

Islam Rafiad Matsuzaki Kentaro Sumiyoshi Eri Hossain Md Emon Hashimoto Michio Katakura 11
Masanori Sugimoto Naotoshi Shido Osamu

Theobromine Improves Working Memory by Activating the CaMKI1/CREB/BDNF Pathway in Rats 2019
Nutrients 888 888
DOl

10.3390/nu11040888

Sumiyoshi Eri Matsuzaki Kentaro Sugimoto Naotoshi Tanabe Yoko Hara Toshiko Katakura 11
Masanori Miyamoto Mayumi Mishima Seiji Shido Osamu

Sub-Chronic Consumption of Dark Chocolate Enhances Cognitive Function and Releases Nerve Growth 2019
Factors: A Parallel-Group Randomized Trial

Nutrients 2800 2800

DOl
10.3390/nu11112800

2 0 2
Sumiyoshi Eri Matsuzaki Kentaro Sugimoto Naotoshi Tanabe Yoko Hara Toshiko Katakura Masanori Miyamoto Mayumi Shido
Osamu
Effects of long-term dark chocolate intake on cognitive function in healthy young subjects.
Europhsiology 2018
2018
Sumiyoshi Eri Matsuzaki Kentaro Sugimoto Naotoshi Tanabe Yoko Hara Toshiko Katakura Masanori Miyamoto Mayumi Mishima

Seiji Shido Osamu

Possible improvement of cognitive function by long-term dark chocolate ingestion in young subjects

The 96th Annual Meeting of The Physiological Society of Japan

2019







