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Molecular mechanism of age-related memory impairment improved by melatonin

Yukihisa, Matsumoto
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In the present study, | investigated functional mechanisms of melatonin in
long-term memory formation and whether melatonin improves age-related memory impairment. The results
suggest that AMK, a melatonin metabolite within the brain, is crucial in the long-term memory
formation process, and that melatonin/AMK signaling pathway functions downstream of NO-cGMP pathway
which has already been reported to be involved in the process. The capability of long-term memory
formation in crickets shows daily fluctuation, higher in the night than during the daytime. From the

results, melatonin/AMK signaling pathway is suggested to also play a role in this circadian

variation. In addition, | demonstrated that AMK improves age-related memory impairment.



Age-related Memory Impairment

CS

3 L-NAME NO
6-
AFMK  N-
MT

4 LC-MS

NO PKA

Gryllus bimaculatus

LC-MS

Gryllus bimaculatus

2-3

unconditioned stimulus: US

6-HM  N-
- 5- AMK

, 5-HT, AFRMK, AMK

NO-cGMP

conditioned stimulus:

CS-Us
4
-N- -5-
1- -L-
LC-MS
CGMP, CcAMP,



NO-cGMP NOS sGC

NO-cGMP
2
AFMK, AMK
AFMK, AMK
6-HM AFMK, AMK
50 1 125 1
AFMK
I-MT 1D0

3

AMK
AMK
AMK
AMK
1

4
27 20

5 /AMK

1
1
AMK

1D0

AMK

6-HM



AMK

AMK
6
AMK
LC-MS
3 1
, AMK, cGMP, cAMP, octopamine, dopamine,
serotonin LC-MS
AMK
7

AMK 3



8 8 0 6

Matsumoto Y, Matsumoto CS, Mizunami M. 9

Signaling pathways for long-term memory formation in the cricket 2018

Front. Psychol. -

DOl
10.3389/fpsyg.2018.01014. eCollection 2018.

Mizunami M, Hirohata S, Sato A, Arai R, Terao K, Sato M, Matsumoto Y. 286

Development of behavioural automaticity by extended Pavlovian training in an insect 2019

Proc. Biol. Sci. -

DOl
10.1098/rspb.2018.2132.

M. Mizunami and Y. Matsumoto 8

Roles of octopamine and dopamine neurons for mediating appetitive and aversive signals in 2017
Pavlovian conditioning in crickets

Frontier in Physiology 1027

DOl
doi: 10.3389/fphys.2017.01027. eCollection 2017.

M. Mizunami, C. S. Matsumoto and Y. Matsumoto 67
Searching for cognitive processes underlying insect learning 2017
The Japanese Journal of Animal Pychology 1-10

DOl




H. Awata, R. Wakuda, Y. Ishimaru, Y. Matsuoka, K. Terao,S. Katata, Y. Matsumoto, Y. Hamanaka, 6: 29696
S. Noji, T. Mito and M. Mizunami

Roles of OAl octopamine receptor and Dopl dopamine receptor in mediating appetitive and 2016
aversive reinforcement revealed by RNAI studies.

Sci. Rep. -

DOl
10.1038/srep29696.

Y. Matsumoto, C. Sato, T. Takahashi and M. Mizunami 10: 166

Activation of NO-cGMP signaling rescues age-related memory impairment in crickets. 2016

Front. Behav. Neurosci . -

Dol
doi: 10.3389/fnbeh.2016.00166. eCollection 2016.

S. Sugimachi, Y. Matsumoto, M. Mizunami and J. Okada 33

Effects of caffeine on olfactory learning in crickets. 2016

Zool. Sci. 513-519
DOI

S. Hosono, Y. Matsumoto and M. Mizunami 23

Interaction of inhibitory and facilitatory effects of conditioning trials on long-term memory 2016

formation.

Learn. Mem. 669-678
DOI

10.1101/1m.043513.116.




16 1 2

Y. Matsumoto

Olfactory memory in the crickets

The 10th International Congress of Comparative Physiology and Biochemistry Symposium

2019
N-acetyl-5-methoxykynuramine (AMK)
18
2018
N-acetyl-5-methoxykynuramine (AMK)
43
2018

N-acetyl-5-methoxykynuramine (AMK)

17

2017




N-acetyl-5-methoxykynuramine (AMK)

17

2017
88

2017
88

2017

24

2017




42

2017

N-acetyl-5-methoxykynuramine (AMK)

42

2017

K. Terao, Y. Matsumoto, M. Mizunami

Prediction error theory in insects; blocking experiment and pharmacological evaluation.

The 44th Naito Conference: Decision Making in the Brain—Motivation, Prediction, and Learning

2017

16

2016




16

2016

Melatonin metabolites rescue age-related memory impairment in the cricket Gryllus bimaculatus

The 22th International Congress of Zoology

2016

N-acetyl-5-methoxykynuramine (AMK)

41

2016

N-acetyl-5-methoxykynuramine (AMK)

41

2016




3

M. Mizunami and Y. Matsumoto 2017

Springer 12

Crickets as a model organism: development, regeneration and behavior. Chapter 9, Learning and
memory .

M. Sakai, M. Kumashiro, Y. Matsumoto, M. Ureshi and T. Otsubo 2017

Springer 25

Crickets as a model organism: development, regeneration and behavior. Chapter 16, Reproductive
behavior and physiology in the cricket Gryllus bimaculatus.

Y. Matsumoto, C. S. Matsumoto and M. Mizunami 2017

Springer 12

Crickets as a model organism: development, regeneration and behavior. Chapter 17, Protocols for
olfactory conditioning.




