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Identification of antidepressive serotonin projection as a possible target of
cell transplantation therapy

Nagayasu, Kazuki

3,200,000

Major depression and anxiety disorders are a social and economic burden
worldwide. Serotonergic signaling has been implicated in the pathophysiology of these disorders and
thus has been a crucial target for pharmacotherapy. However, the precise mechanisms underlying these

disorders are still unclear. Here, we used species-optimized lentiviral and adeno-associated viral
vectors, capable of efficient and specific transduction of serotonergic neurons in mice and rats for
elucidation of serotonergic roles in anxiety-like behaviors and active coping behavior in both
species. By using these vectors, we found that activation of dorsal raphe serotonin neurons elicited
rapid antidepressant-like effect in mice and rat and that activation of VTA-projecting dorsal raphe
serotonin neurons induced strong reward-like effect.



2004 WHO

30%

Mayberg et al., Neuron. 2005
The UK ECT Review Group,

Lancet. 2003 Mayberg et al., 2005
ChR2
iPS
C57BL/6J
6-9 SLC Wistar/ST 2-3 SLC
Wistar/ST 6-9 SLC
60 mg/kg
15 Lvv
DRN AP -7.7mm, MLO mm, DV +7.0 mm
AP +1.4mm, ML 0 mm, DV +6.0 mm AP -4.4 mm, ML 0 mm, DV
+3.4mm lpulL 5puL
TPH2 eYFP Venus TPH2:Venus ChR2
ChETA TPH2:ChETA eArchT TPH2:eArchT
48 Lvv 1-2
DRN
Lvv Lvv
Lvv
Lenti-X 293T Clontech Mountain View USA 60-70
polyethylenemine
Polysciences Warrington USA 16-18
30 0.45 p
m PVDF Millex-HV Billeria Merck Millipore SW-28
Beckman-Coulter Brea USA 23,000rpm 2 PBS
-80 Lvv p24ELISA BioAcademia

4-5x 10101U/mL

Benzekhroufaetal., 2009

IRES GAL4 TPH2
GFP
ChETA



smTPH2::ChETA srTPH2::ChETA eArchT
smTPH2::eArchT srTPH2::eArchT
DRN
DRN smTPH2::ChETA 1

DRN smTPH2::ChETA
smTPH2::Venus
smTPH2::ChETA smTPH2::Venus
DRN
34,40, 42
smTPH2::ChETA smTPH2::Venus

smTPH2::ChETA

smTPH2::Venus DRN
smTPH2::eArchT DRN
smTPH2::eArchT smTPH2::Venus
DRN
smTPH2::eArchT
smTPH2::Venus smTPH2::eArchT
smTPH2::Venus
DRN 5-HT
DRN
srTPH2::ChETA srTPH2::Venus
srTPH2::eArchT srTPH2::Venus

srTPH2::\Venus srTPH2::ChETA
srTPH2::eArchT
DRN
srTPH2::Venus srTPH2::ChETA srTPH2::eArchT

srTPH2::eArchT srTPH2::Venus
srTPH2::ChETA
srTPH2::Venus DRN 5-HT

TPH2 AAV
Lvv
95.5%

DRN
DRN

DRN -






5 5 1 2

Nishitani N, Nagayasu K, Asaoka N, Yamashiro M, Andoh C, Nagai Y, Kinoshita H, Kawai H, Shibui 44

N, Liu B, Hewinson J, Shirakawa H, Nakagawa T, Hashimoto H, Kasparov S, Kaneko S

Manipulation of dorsal raphe serotonergic neurons modulates active coping to inescapable stress 2019

and anxiety-related behaviors in mice and rats.

Neuropsychopharmacology . 721-732
DOl

10.1038/s41386-018-0254-y .

Asaoka N, Nishitani N, Kinoshita H, Nagai Y, Hatakama H, Nagayasu K, Shirakawa H, Nakagawa T, 6

Kaneko S

An Adenosine A2A Receptor Antagonist Improves Multiple Symptoms of Repeated Quinpirole-Induced 2019

Psychosis.

eNeuro

0366-18.2019.

DOl
10.1523/ENEUR0.0366-18.2019.

Andoh C, Nishitani N, Hashimoto E, Nagai Y, Takao K, Miyakawa T, Nakagawa T, Mori Y, Nagayasu 1704

K, Shirakawa H, Kaneko S.

TRPM2 confers susceptibility to social stress but is essential for behavioral flexibility. 2019

Brain Res. 68-77
DOl

10.1016/j -brainres.2018.09.031

Isami K, Imai S, Sukeishi A, Nagayasu K, Shirakawa H, Nakagawa T, Kaneko S. 74

The impact of mouse strain-specific spatial and temporal immune responses on the progression of 2018

neuropathic pain.

Brain Behav Immun. 121-132

DOl
10.1016/j .bbi.2018.08.013.




Tsutsui M, Hirase R, Miyamura S, Nagayasu K, Nakagawa T, Mori Y, Shirakawa H, Kaneko S. 38

TRPM2 Exacerbates Central Nervous System Inflammation in Experimental Autoimmune 2018

Encephalomyelitis by Increasing Production of CXCL2 Chemokines.

J Neurosci. 8484-8495
DOl

10.1523/JINEUROSCI .2203-17.2018.

Kazuki Nagayasu, Shuji Kaneko

The role of serotonin in emotion and decision making

The 92nd Annual Meeting of the JPS

2019

68

2018

Al

68

2018




TRPC3/6

68

2018

TRPV4 1L-10

68

2018

TRPV4

133

2018

Hiroyuki Kawai, Nozomi Asaoka, Takahito Miyake, Kazuki Nagayasu, Takayuki Nakagawa, Hisashi Shirakawa, Shuji Kaneko

Neurotropin inhibits neuronal activity through potentiation of sustained Kv currents in primary cultured DRG neurons

18th World Congress of basic and clinical pharmacology

2018




http://www.pharm_kyoto-u.ac. jp/channel/




