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The antidepressant effects of exercise: The role of endogenous serotonin type 3
receptor agonists

Nakamura, Yukiko

3,300,000
SSRI 5-HT1A
5-HT3
5-HT1A 5-HT3 X
X 5-HT3 X 5-HT3
5-HT3
X
5-HT3 X

Our investigation has revealed that the antidepressant effects of SSRIs are
mediated through the 5-HT1A receptors, whereas the antidepressant effects of exercise are mediated
through the 5-HT3 receptors. Although serotonin levels increase with exercise, it was unclear why
the antidepressant effects of exercise are mediated through the 5-HT3 receptors instead of the
5-HT1A receptors. We discovered an endogenous substance, X, and found that this substance acts as an

agonist for the 5-HT3 receptors. It was also found that, in the presence of this endogenous
substance X, even low concentrations of serotonin, which would not normally activate the 5-HT3
receptors, can activate these receptors and produce antidepressant effects.



3 (5-HT3 )

(Koyama et al. Scientific Reports)
(Kondo, Nakamura et al. Molecular Psychiatry

2015) IGF-1(Insulin like growth factor-1)
Kondo, Koyama, Nakamura et al. Molecular Psychiatry 2018
-5-HT3 - IGF-1 - -
5-HT3
5-HT3
5-HT3
5-HT3
X 5-HT3
two-electrode voltage clamp X
X
5-HT3 X
X Y
2 Y
X
X
X 200 -
§ L
< 150 - |
4
® \
: -
; 100 -
X N
K 5o -

2 -1 0 1 2 3 4
hours after swim stress

X B1 2EAKICEYVEFYOREEHLEMT S



Wi asZ LN ERST2, D
F9., BF XX 5-HT3 SRET 2=
A MZRBET TR, BEr b=V
BEROREZEMTHEARS D Z

EBHBNERoT,

a
250 -
-o- [K]FX ©-Vehicle
= 200 - &
1]
2 o] A@
3 .
w 100 4 3 O~ <
&
w 50
0 +—r—F—TT—+—TT1—

0 60 120
min after injection

M3 EFXEREICZLY,

w
=3
o

n
=3
o

100

Immobility time (sec)

2 (a) BFIAGKEER,

250
-o- [&]FX ©O-Vehicle

- N
o o
o o
1

DA levels (%)
o o
o o

NA levels (%)
=
o

0 60 120
min after injection

[
250 ~

-

(4] o

o o
.

o
o

(b)

HERBELDHEER

& [EFX -©-Vehicle

||||||||||

0 60 120
min after injection

ARt a h O ENIENT B



3 2 0 0

Usui Noriyoshi Matsumoto-Miyai Kazumasa Koyama Yoshihisa Kobayashi Yuki Nakamura Yukiko 13
Kobayashi Hikaru Shimada Shoichi
Social Communication of Maternal Immune Activation-Affected Offspring Is Improved by Si-Based 2022
Hydrogen-Producing Agent
Frontiers in Psychiatry 872302
DOl
10.3389/fpsyt.2022.872302
Nakamura Yukiko Sumi Takuya Mitani Osamu Okamoto Takashi Kubo Erika Masui Kuniharu Kondo 622
Makoto Koyama Yoshihisa Usui Noriyoshi Shimada Shoichi
SR 57227A, a serotonin type-3 receptor agonist, as a candidate analgesic agent targeting 2022
nociplastic pain
Biochemical and Biophysical Research Communications 143 148
DOl
10.1016/j .bbrc.2022.07.027
72
- - 3. 2023
237 242
DOl
10.18888/sp.0000002485
0
0
1
2023-025639 2023




(Shimada Shoichi)

(20216063) (14401)
(Koyama Yoshihisa)

(40397667) (14401)
(Kondo Makoto)

(50633012) (24402)




