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Role of the 5-HT4 receptor in neurogenic activity of chronic fluoxetine in the
dentate gyrus and its association with mature granule cell dematuration
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Chronic treatment with selective serotonin (5-HT) reuptake inhibitors (SSRIs)
facilitates adult neurogenesis in the dentate gyrus (DG) of the hippocampus. However, it is largely
unknown how the 5-HT4 receptor mediates neurogenic effects in the DG. | addressed this issue using 5-HT4
receptor knockout (5-HT4R KO) mice. Expression of the 5-HT4 receptor was detected in mature GCs but not
in neuronal progenitors of the DG. Chronic treatment with the SSRI fluoxetine significantly increased
cell proliferation and the number of doublecortin-positive cells in the DG of wild-type mice, but not in
5-HT4R KO mice. I also demonstrated that fluoxetine-induced adult neuro?enesis and granule cell
dematuration are closely associated, providing new insight into the cellular mechanisms of the neurogenic
actions of SSRIs in the hippocampus.




SSR
(5-HT)
(Science, 2003)
SSR
5-HT
5-HT1A (Gi )
5-HT2 (Gq
CAMP Gs
5-HT (5-HT4,5,6,7)
SSRI
5-HT4
(1)5-HT4
cAMP
(2)SSRI
5-HT4
(PNAS, 2008)
5-HT4

5-HT4

5-HT4

D SSRI

12
5-HT4 C57B1/6
Jackson
Laboratory
6 12
X C578B1/6
SLC
LKT Lab 22 mg/kg
@
5-HT 5-HIAA

Nagayasu et al.2010

5-HT 5-HIAA HPLC-ECD Eicom
in vivo
(1 ul/min)
5-HT HPLC-ECD Eicom

®
BrdU 150 mg/kg,
Sigma
30 um
Brdu
10%
PSB
Brdu (Serotec)
10%
PSB
Doublecorin (Santa Cruz),
Calbindin (Sigma),
beta-galactosidase (MP), NeuN
(Millipore), calretinin
(Millipore)
HRP

(DAB)



(4)Brdu

Brdu
(Segi-Nishida et al. 2008)

Brdu
3-4
16-bit
ImageJ
(5)in situ
(Segi-Nishida et al. 2013)
5-HT4 cDNA  PCR
(Roche)
(Roche) 5-HT4
MRNA
©)
RNA
(Invitrogen)
PCR
(Roche) 18S rRNA
@™
+ SEM
Student t
post hoc
Bonferroni

PRISM(GraphPad )

(1)5-HT4
5-HT
5-HT4 (KO) SSRI

5-HT

5-HT 5-HIAA
)
(KO)
SSRI 5-HT
in vivo
C57BL/6
5-HT4
g0 O WT (Sal)
- —— WT (FIx)
=
= 6004 -=- KO (FlIx
S Fixl “IN.S
= Fix
$ o] (or Sal
1]
2
-s 200+
=2
0 L] | L] L) L] L L]
-120 -80 -40 0 40 80 120
Time (min)
SSRI
(2)SSRI
5-HT4
SSRI 5-HT4
SSRI
Brdu
)
SSRI
5-HT4 (KO)
6000 2=
N
Q
7
£ 40004
=
-
+ 2000+
=
T
m 0-
Sal FIlx Sal Flx
WT KO
SSRI



®) 5-HT4

5-HT4
5-HT4 mRNA insitu

5-HT4
5-HT

SSRI
5-HT
5-HT4
» .‘ 4
LI -
5-HT4
SGZ:
)
SSRI

(Kobayashi et al. 2010)
X
X
SSRI
(
)

(GCL:

5-HT4

SSRI

(1) Sakaida M, Sukeno M, Imoto Y, Tsuchiya S,
Sugimoto Y, Okuno Y, Segi-Nishida E*:
Electroconvulsive seizure-induced changes
in gene expression in the mouse

hypothalamic paraventricular nucleus. J

Psychopharmacology,  27(11):1058-10609,
2013
doi: 10.1177/0269881113497612.

(2) Morimoto K, Shirata N, Taketomi Y,
Tsuchiya S, Segi-Nishida E, Inazumi T,
Kabashima K, Tanaka S, Murakami M,
Narumiya S, Sugimoto Y: Prostaglandin
E2-EP3 signaling
swelling by mast cell

Immunology 192:1130-1137, 2014

induces inflammatory

activation. J

doi: 10.4049/jimmunol.1300290.

(3) Tani, Y., Isobe, Y., Imoto, Y., Segi-Nishida,
E., Sugimoto, Y., Arai, H., and Arita, M:
Eosinophils control the resolution of

inflammation and draining lymph node

hypertrophy  through the proresolving
mediators and CXCL13 pathway in mice.

FASEB J 28(9):4036-4043, 2014.

doi: 10.1096/fj.14-251132

(4) Imoto Y., Kira T., Sukeno M., Nishitani N.,
Nagayasu K., Nakagawa T., Kaneko S,
Kobayashi K., Segi-Nishida E *: Role of the
5-HT,

treatment-induced neurogenic activity and

receptor in chronic fluoxetine
granule cell dematuration in the dentate
gyrus. Mol Brain, 8:29, 2015

doi: 10.1186/s13041-015-0120-3



@__ )
SSRI
5-HT,

36
( ) 2013 20-23

(2) Segi-NishidaE., KiraT., Imoto Y. Kobayashi
K., The Role of 5-HT4 receptor in
hippocampal neurogenesis increased by
chronic SSRI treatment. Society for
Neuroscience, San Diego (USA) Nov. 12,
2013( )

©)

37
( )2014 12-14
4

89
( )2016

1
) () DNA

MOOK?24
99-104, 2013.
o 0
o 0

http://ww._rs._noda.tus.ac.jp/~biost/lab
o/segi -html

o
SEGI ERI

70378628

€Y)

®

*

KOBAYASHI KATSUNORI

10322041

(IMOTO YUKI)



